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CHAPTER 1

GENERAL BACKGROUND

1.1 Geography and Climate

Zimbabwe is a land-locked country, covering an area of sorne 390 750 km2
• It borders on to Zambia,

Mozambique, South Africa, Botswana and Namibia. Zimbabwe is divided for administrative purposes

into eight provinces; Mashonaland West, Mashonaland Central, Mashonaland East, Manicaland,

Midlands, Matabeleland North, Matabeleland South and Masvingo, as shown in Figure 1.1.

Zimbabwe is dominated by the 'high veld' that runs from south-west to north-east across the centre of

the country with an altitude of between 1 200 m and 1 500 m. On each side of this high plateau lies the

'middle veld' , with an altitude between 600 m and 1 200 m, which slopes northward to the Zambezi and

southward to the Limpopo. Beyond this, mostly to the south, lies the 'Iow veld'. The low veld consists

of the Zambezi valley and the Limpopo and Sabi basins and has an altitude of below 600 m. Important

physical features are lake Kariba on the Zambezi, one of the largest man-made lakes in the wor1d;

Victoria Falls on the Zambezi River which is a major tourist attraction and the Great Dyke, an igneous

intrusion, more than 480 km long and 10 km wide and running approximately north-south through the

central ponion of the country.

Large areas ofZimbabwe have been cleared for cultivation; natural vegetation is, however, still evident

in many pans of the country. Woodland savannah mainly covers the central high veld and the areas

bordering the Zambezi River. Patehy areas of grassland occur within the woodland. Tree savannah

occurs in the southern 10w veld and in Matabeleland North.

The country experiences three distinct seasons each year: a cool, dry period in the winter months of

April to August, warming through a hot but still dry period lasting until early November when clouds

and rain arrive for the warm but wet period of November to March. Temperatures are partiy controlled

by altitude, with the high veld experiencing sorne frosts in June or July in most years, and temperatures

rising to the low 30s around October. In the low veld regions, temperatures rarely fall below 2·C in the

winter, but can rise to over 40°C in the summer. Mean annual temperatures vary from 18·C in the high

veld to 23°C in the lowland areas.

Rainfall occurs mostly through convectional storms, with perhaps 90% of total falls occurring in this

way. Consequently rainfaU intensities within the country are frequently high. The distribution ofrainfall

over the country is uneven with by far the highest faUs recorded in the eastern highlands. which receives

a considerable amount of orographie rainfall caused by moist air moving in across the Mozambiquan

coast, and being lifted to altitudes in excess of 1 800 m. These air currents also cause the drizzle and

light rain which occurs quite frequently in the eastern highlands, and is locally referred to as 'guti'

weather.
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The distribution of mean annual rainfall is shown in Figure 1.2. Highest rainfall totals occur very locally

in the highlands, with one or two stations recording means of over 2 000 mm a year. Lowest falls are less

than 400 mm a year along the southern border of the country, with average rainfall being 675 mm a year.

The government has a cloud-seeding programme to increase rainfall in the drier regions and drier years.

This programme is believed to be effective, but this has yet to be fully established.

1.2 Population

Zimbabwe's population in 1987 was estimated by the Central Office of Statistics to be around

8.64 million, with an annual growth rate of sorne 2.7%. The total fertility rate (the average number of

live births to a woman during her reproductive years) was 5.6 children according to the 1982 census.

The crude birth rate in 1982 was sorne 39.5 per 1 000 population and the crude death rate in 1982 was

10.8 per 1 000 population with a life expectancy of 56 years. The child population (below 15 years) was

estimated at 47% of the total population.

At the time ofthe 1982 census, 26% of the population lived in urban areas, with sorne 55% of the urban

population living in the cilies of Harare and Bulawayo.

In the rural areas, population densities vary in part according to land use. Table 1.1 shows the

breakdown into official land categories, with 'commercial' land being predominantly owned by under

5 000 large-scale farmers of European origin, 'small-scale commercial' land being largely made up of

the old 'tribal' lands and accommodating around 800 000 small-scale African farmers and their

dependants. The 'resettlement' land comprises commercial land purchased by the Government for

resettling African farmers. Table 1.1 shows thatrural population densities are greatest in the communal

lands.

Zimbabwe's population growth rate in the 1960s and 1970s was very high, and is now placing

considerable strains on the economy, particularly with the nation's burgeoning unemployment problem.

Life expectancy remains high for the region. and the recent child-spacing programme has been

successful in reducing birth rates.

1.3 Health

Spending on health in the community is high at over 5% of GNP. but dominated by urban requirements

and hospitals. with 15% of government expenditure in this sector going to preventative services.

The incidence of water-related diseases in the country is relatively low. with diarrhoeal diseases

accounting for about 15% of child morbidity in 1979 (World Bank. 1983) and much less than this for

,adults. A much more significant problem is rural malnutrition and the incidence of calorie-protein

deficiency. affecting 20% of under fives. according to the World Bank (1983). Goitre. pellagra and
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TABLE 1.1

National Distribution of Land and Rural Population(l)

Land category

National Parks

State Forests

Urban and State Land

Sub-total

Agricultural Land

Total Per cent Per cent of Per cent of

area of total area agricultural rural

(km~ land population

47000 12.1

9200 2.4

2200 0.5

58400 15.0

Commercial

Small-scale Commercial

Communal

Resetdement

TOTAL

128200

14200

163500

26400

390700

32.8

3.6

41.8

6.8

38.6

4.3

49.2

7.9

29

0.7

69

0.5

Note: (1) Developed from Zimbabwe Land Subsector Study, World Bank, 1986
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vitamin A deficiency are also fairly common. The principal cause of this has been a lack of purchasing

power, rather than a national food shortage, especially amongst the labour force on the commercial

farms.

1.4 Employment and Education

The demographic problems of the country have led recently to potentiaIly serious unemployment

problems and high expenditure on education. Arecen t World Bank Report (World Bank 1987) identified

a shift in employment patterns from agriculture towards other employment areas such as manufacturing

over the last decade or so (Table 1.2), with the latest census in 1982 showing the unemployment rates

given in Table 1.3. These rates are believed to have worsened over the intervening seven years to the

present day.

A further significant change that has occurred in recent years has been the erosion of government

salaries both in real terms and relative to the private sector, to the position where, for professional

grades, salaries have hal! their value of a decade ago. Table 1.4 illustrates this change.

The Government of Zimbabwe, however, continues to place a high priority on education, awarding it

the largest vote appropriation of aIl ministries including defence and accounts for 9% of GDP. The

education system within the country is well-established and effective, capable of producing a much

larger skilled output than the economy can absorb.

1.S Tbe Economy

In recent years, the expansion of the national economy has just about kept abreast of increasing

population, and is now the strongesteconomy in the SADCC region. The economy is broadly based, with

the major contributions identified in Table 1.5. Tobacco is the most important export crop providing,

in 1987, sorne 20% of total export earnings. Mineral exports account for 31% of the total.

In recent times the economy has been passing through a transitional phase of relatively low growth,

declining fixed investment and a stagnant formaI employment sector. Problems have been an acute

shortage of foreign exchange, a large budget deficit of 10% of GDP and the consequent channelling of

private savings into the public debt. The country has faced a period of large loan repayments as weIl as

the debt servicing requirements equivalent to 60% of export earnings, but these will reduce in the near

future. The Government is presently in the process of trying te encourage foreign investment to bring

about the higber levels of growth needed for fuller employment and improved per capita income.

The Government of Zimbabwe's development priorities are set out in the First Five Year National

Development Plan 1986 to 1990. The key general objectives which are relevant to the water sector

include:
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Employment sector

TABLE 1.2

Employment by Sector

Percentage of employment in

1969 1982

Formai wage:

Commercial agriculture 16.1 12.4

Non-agriculture 27.8 34.8

Small-scale farms 0.7 0.7

Sub-total 44.6 47.2

Communal farmers 53.4 46.9

InformaI sector 2.1 5.9

Total number (thousands) 1604.7 2215.9

Source: •A Strategy for'Sustained Growth', World Bank, 1987

TABLE 1.3

Unemployment Rates ln August 1982

AlI Uneducated Primary Secondary

Age education education

Males 15to 19 12.9 23.4. 12.9 9.5

20 to 24 15.9 18.4 17.5 10.7

Sub-total 10.9 11.6 11.7 7.0

Females 15to 19 17.0 22.7 16.9 13.2

20 to 24 15.8 13.7 17.0 13.4

Sub-total 10.7 8.8 11.6 10.5

TOTAL 268100 54640 183340 30120

Source: World Bank, 1987
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TABLE 1.4

Monthly Wages and Rates or Change

Private sector Public sector

Monthly salary (Z$) Monthly salary (Z$)

Class 1982 1985 % change 1982 1985 % change

Unskilled 129 175 10.7 119 181 15.0

Copy typist 385 533 11.5 280 361 8.8

Clerk 266 493 22.8 217 309 12.5

Technician 841 1606 24.1 450 537 6.1

(3 years' experience)

Graduate 582 837 12.9 536 640 6.1

Source: World Bank, 1987

TABLE 1.5

Contribution to Gross Domestic: Produc:t, 1988

Sector

Agriculture

Manufacturing

Finance and insurance

DisUibution and hotels

Public administration

Transpon

Education

Mining

Others

Source: Soutbem Afriea Eeonomist: Vol 2, Nr 3: 1989
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land reform and efficient utilisation of land;

raising standards of living

enlargement of employment;

balance between environment and development;

provision of irrigation schemes for communal areas;

development of irrigation to improve the economic base in rural areas;

conservation of natural resources;

co-operation with SADCC countries on ail environmental issues;

balanced development through regional development;

minimisation of the rate of rural-to-urban migration;

increase in agricultural output;

self-sufficiency in major foodstuffs including wheat;

self-sufficiency in energy supply;

improvement and increasing water supplies to rural areas and growth points.

In addition to these general objectives a large number of specifie development projects are Iisted.

Although the number and scale of these projects will probably prove to be somewhat optimistic they

give a good indication of development opportunities and are therefore Iisted in Table 1.6.

1.6 Previous Studies

The most significant hydrological study in Zimbabwe was the National Master Plan for Rural Water

Supply and Sanitation (NMPRWSS), carried out by Interconsult under funding by NORAD, reported

to the Ministry of Energy and Water Resources and Development (MEWRD) in December 1985.

The report comprised the following volumes:

Volume 1

Volume 2.1

Volume 2.2

Annex 1

Annex II

Volume 2.3

Volume 3

Volume 3.1

Volume 3.2

Volume 3.3

Volume 3.4

Volume 4.1

Volume 4.2

Volume 4.3

Executive Summary

Hydrology

Hydrogeology

Memoirs to Hydrogeological Map

Boreholes and Dug Wells Report

Water Quality

Rural Water Supply Programme

Population Development

Soil and Water Conservation

Inventory of Existing Water Supply Situation

Water Tariff Study

Outline of a Health Profile

Social Studies

Health Education
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TABLE 1.6

Summary or Water Sector Developments Listed in
First Five-Year National Development Plan 1986-1990

Irrigation 600 ha new irrigation
lot Rural Dev Various, including water supply works
Irrigation Extension of existing area by 4000 ha
Dam Dam for water supply and irrigation
Irrigation Improvements 10 existing area
lot Rural Dev. Various, including small scale irrigation
Irrigation Extension of existing area by 960 ha
Irrigation 400 ha irrigated from groundwater
Irrigation Improvement of existing ares of 197 ha
Irrigation Extension of existing area by 150 ha
Dam Dam for irrigation water
Irrigation Extension of existing area by 72 ha
Dam Dam for water supply and irrigation
Dam Dam for water supply and irrigation
Dam Dam for water supply and irrigation
Dam Dam for irrigation water
Dam Dam for water supply and irrigation
Dam Dam for water supply and irrigation
Dam Dam for irrigation water
Dam Dam for water supply and irrigation
Dam Dam for water supply
Dam Dam for water supply
Dam Dam for water supply
Dam Dam for water supply
Dam Dam for water supply
Dam Increasing dam yield for water supply
Mixed Agricult Various, including livestock and irrigation
Resource manag. Various, including small scale irrigation
Hydro-power Rehabilitation of power station
Hydro-power 2 additional 150 MW sets
Dam Dam for irrigation water
Dam Dam for water supply
Dam Dam for water supply and irrigation
Dam Dam for irrigation water
Dam Dam for water supply
Irrigation Dam for irrigated stoekfeed
Dam Dam for water supply
Dam Dam for water supply
Irrigation F'lfteen low cast irrigation schemes
Dam Dam for water supply
Irrigation . Extension of existing area by 1 300 ha
Dam Dam for W8ter supply
Dam Dam for w8ter supply and irrigation
Dam Rehabilitation of dam for irrigation water
Dam Dam for W8ter supply and irrigation
Dam Dam for W8ter supply
Dam Dam for W8ter supply
Dam Increasing dam yield for water supply
Resettlement Various, including water supply works
Dam Dam for W8ter supply
Dam Dam for W8ter supply
Dam Dam for W8ter supply and irrigation

Province

Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Manicaland
Mashona1and Centtal
Mashonaland Centtal
Mashona1and Centtal
Mashonaland Centtal
Mashona1and Centtal
Mashonaland Centtal .
Mashona1and Centtal
MashonaJand Centtal
MashonaJand East
MashonaJand East
MashonaJand East
MashonaJand East
MashonaJand East
Mashonaland West
MashonaJand West
Mashonaland West
Mashonaland West
Mashonaland West
MashonaJand West
MashonaJand West
MashonaJand West
Masvingo
Masvingo
Masvingo
Masvingo
Masvingo
Masvingo
Masvingo
Masvingo
Matebeleland Nonb
Malabeleland Nonh
Matebeleland Nonh
Malabeleland South
Malabeleland South
Matebeleland South
Malabeleland South
Malabeleland South
Matabeleland South
Matebeleland South
Matebeleland South

Project

Bonde
Buhem District Ruml Dev.
Chisambanje
ChilOwe
Deure Black C
Honde/Pungwe Valley
Middle Sabi IIIB
Musikavanhu
Nyamaropa
Nyanyadzi/Nenhowe
Osborne
Tawona
Bindura
Chimanda
Concession
Dande
Jumbo
Lionshead
Mwenje
SUverstroom
Longlands
Mahusekwa
Mudzi
Rufaro
Wedza
Claw Gates
Doreen's Pride
Kanyati/Gatshe
Kariba South
Kariba South Extension
Mazikadei
Mhondoro
Ngezi
Manyuchi
Mbindangombe
Mkasine Ranch
Mushwe/Mashava
Neshuro
Province Irrigation Programme
Roswa
SikalO State Farm
Kalope
Lugwala
SUalabuhwa
Hollin's Black
Madabe Raising
Mangwe
MayfairGates
Model D Pilot Project
Mtshabezi
Mwanakaridza
Shashani

Project Type Development
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Province

Matebeleland South
Matebeleland South
Matebeleland South

. Matebeleland South
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands
Midlands

Project

Shobi
Sivule
Siwaze
Small Scale lnigation
Biri
Hama
Hozori
Insukamini
Lower Damba
Modi Matanga
Mtanke
Murezu
Musipani
Petronella
Province Irrigation Scheme
Sadza Raising
Sungai
Swenoro Raising
Yomba

TABLE 1.6 (cont)

Project Type

Dam
Dam
Dam
lnigation
Dam
Dam
Dam
Dam
Dam
Dam
Dam
Dam
Dam
State Fann
Irrigation
Dam
Dam
Dam
State Fann

1-9

Development

Dam for water supply
Dam for water supply
Dam for water supply and irrigation
Rehabilitation of 6 smal1 schemes
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Various, including livestoek and irrigation
4 medium size dams and irigation infrastr.
Dam for water supply and irrigation
Dam for water supply and irrigation
Dam for water supply and irrigation
Various, including livestoek and irrigation



Volume 4.4

Volume 5

Volume 6

Volume 7

Volume 8

Volume 8.1

Sanitation Technology

Operation and Maintenance

Management

Human Resources Development

Design Manual

Water Engineering Design

Obviously, the report covered a much larger area than hydrology, but il provides crucial background and

reference material for any examination of the climate, surface water resources orgroundwater resources

of the country.

Within Zimbabwe, a lot of primary data analysis has been developed and published as technical papers

by officers of the Department of Meteorological Services and MEWRD, and the libraries of both these

departments will provide access to copies of these papers. For a general reference the most important

of these documents might be considered to be:

Climate Handbook of Zimbabwe, Department of Meteorological Services, 1981;

Hydrology in Zimbabwe - the past and the future, by P Wurzel, published in the Proceedings

of the Rome Symposium of the IAHS, Publication Nr 164, 1987;

Each of these documents makes extensive reference to earlier research and publications produced by

members of the departments.
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CHAPTER 2

WATER RESOURCE DEVELOPMENT

2.1 Surface Water Resources

2.1.1 Introduction

Total surface runoff in Zimbabwe has been estimated to average 50 mm a year, although this varies

widely throughout the country and from year to year. The principal runoff - generating areas are those

receiving in excess of 800 mm of rainfall a year on average, which are shown in Figure 2.1. Flow

variability presents a major problem for potential water users, with many streams flowing only in the

wet season, and computed coefficients of variation of total annual runoff recorded at the gauging

stations ranging between 0.60 and 1.60. Perennial streams stem largely from the higher rainfall areas

indicated in Figure 2.1.

The National Master Plan for Rural Water Supply and Sanitation (NMPRWSS) sub-divided the

catchments of Zimbabwe into four classes; shown in Table 2.1.

TABLEZ.l

Classification of Country by Mean Annual Runoff

Class

1

2

3

4

Mean annual

runoff range

:s20 mm

21-40 mm

41- 99 mm

~ 100 mm

Typical

co-eff. variation

annual runoff

> 1.2

> 1.2

1.0 - 1.3

0.6 - 1.0

%

country

in class

34

21

26

19

Comments

Years without runoff

may occur

Years without runoff

may occur

Wide variation in

annual ronoff

Sorne perennial rivers

The surface water resources available to Zimbabwe, however, also include those in the border rivers of

the Limpopo and Zambezi. While the resources of the Limpopo are small, those of the Zambezi are

enormous in comparison: the fIow at Victoria Falls is double the total runoffgenerated within the whole

of Zimbabwe.
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2.1.2 The Zambezi River

The Zambezi River represents by far the largest water resource for Zimbabwe, and is currently used to

generate hydropower at Victoria Falls (108 MW) and Kariba dam (l 266 MW). Figure 2.2 shows the

catchment areas ofthe River Zambezi to Lake Kariba and Lake Cabora Bassa. The catchment area above

Lake Kariba is approximately 663 800 km2 and is divided into the upper catchment of 507200 km2 above

Victoria Falls and the lower catchment of 1566000 km2 which lies between the falls and Kariba. With

the construction of Kariba dam between 1954 and 1961; the Central African Power Corporation

(CAPCO) was established with one of ils functions to collect, accumulate and process hydrological data.

In October 1987 the functions of the Corporation relating to generation and transmission of electricity

in Zambia and Zimbabwe passed to ZESCO (Zambia Electricity Supply Corporation) and ZESA

(Zimbabwe Electricity Supply Authority). The remaining functions of CAPCO were transferred to the

newly formed Zambezi River Authorily.

Excellent hydrological records have been collected and processed by CAPCO and water balances of

Lake Kariba have been estimated since 1981. Ali data is computerised and available and kept up-to

date.

The river forms the international boundary with Zambia, and it has been agreed that power generation

in the river will be equally shared - both at the Kariba development and any new dam on the river.

Abstraction ofwater from the Zambezi for purposes such as irrigation within Zimbabwe has been shown

to be hopelessly uneconomic, mostly because of the considerable pumping needed to lift the water up

to the irrigable land.

The quantity of water available in the Zambezi for power generation at Kariba and the proposed Batoka

Gorge development has been the subject of considerable speculation in recent years, arising because of

apparent large shifts in the pattern of runoff in the catchment above the principal gauging station at

Victoria Falls.

Discharge measurements made at Victoria Falls have been few and far between, mostly because of

practical difficulties in making these measurements. Those taken to date are listed in Table 2.2. ln view

of the significance of this gauging station, it is recommended that further discharge measurements are

taken, possibly using the recently developed 'moving-boat' technique. In order to carry out this work

additional gauging equipment would have ta beprovided to either theZambezi River Authority or to the

hydrology branch of the Ministry of Energy, Water Resources and Development (MEWRD).

The observation of water levels above Victoria Falls began in the early years of the twentieth century

when a gauge post station was established by the then Rhodesia Railways in September 1906 on the

Zambian ban of the zambezi River at a point 2 km upstream of the Victoria Falls. Readings were

initially taken weekly but from 1910 to 1920 they were taken on the last day of the month.
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TABLE 2.2

Zambezi : Victoria Falls Current Meter Gaugings

Date GP Flow GP Flow Remarks
yr/month/day ft cusecs m rnJ/s

200411 8.67 140000 2.643 3966 >1:

460906 1.40 10450 .427 296 at Long Island
460906 1.40 9940 .427 282 above Canary Island
460906 1.40 10667 .427 302 above Kandahar
461208 1.25 9810 .381 278 Kandahar & Long Islands
470711 4.52 45200 1.378 1281 Kazangu1a
470317 5.31 56600 1.618 1603 Livingstone Boat Club
470318 5.37 62200 1.637 1762 above Canary Island
470507 9.78 142000 2.981 4023
480304 5.60 56300 1.707 1595 Kazengula
480318 11.94 192 000 3.639 5439 Kazengula
480402 11.70 184000 3.566 5213 Kazengu1a
480407 11.72 195000 3.572 5524 Kazengu1a
480415 11.30 173000 3.444 4901 Kazengula
480604 7.52 85700 2.292 2428
480609 7.15 80300· 2.179 2275
480614 6.78 68600 2.067 1943
491116 .73 7852 .223 222 .5 mile U/S BOAC landing strip
541020 1.20 10800 .366 306
561019 1.84 12200 .561 346 Katambora
561130 2.02 15500 .616 439 Katambora
570329 13.63 269000 4.154 7621 Katambora
580128 5.27 61600 1.606 1745 Katarnbora
580210 9.15 128000 2.789 3626 Katambora
580410 12.10 207000 3.688 5864 Katambora
580421 10.30 153000 3.139 4334 Katambora
580603 6.14 74500 1.871 2111 Katambora
580616 5.24 61300 1.597 1137 Katarnbora
580702 4.20 38000 1.280 1077 Katambora
590414 9.56 150000 2.914 4250 Katambora
590513 6.95 89500 2.118 2536 Katambora
590625 4.44 44900 1.353 1272 Katambora·
590630 4.05 37300 1.234 1057 Katambora
590721 2.81 22600 .856 640 Katambora
590826 2.00 18300 .610 ·518 Katambora
591105 .95 9 000 .290 255 Katambora
600422 10.37 172 000 3.161 4873 Katambora
610414 11.60 196 000 3.536 5553 Katambora . '.
610426 12.08 223000 3.682 6318 Katambora
631126 2.33 20800 .710 589 Katambora
640323 6.90 88200 2.103 2499 Katambora

Notes: * quoted by Ahronowitz - engineer in MEWRD
Z{LVfFlow/Corres/40 dated 10.5.73
GP - Gauge post reading at Livingstone Pump House
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Subsequently it was thought that this station may be insensitive because of the very wide cross-section

of river at this site and on 30/10/24 the irrigation branch of the then Southern Rhodesia Department of

Agriculture established another gauge called the 'Zambezi: Livingstone Pump Station' ZGPI (grid ref

LL 773 224) at the Livingstone Boat Club and Municipality Pumping Station at a point 5.5 km upstream

of the falls on the Zambian bank. Readings have been taken daily since the establishment of the station.

During the UDI years two further gauge post stations were established on the Zimbabwe bank of the

river· these were 'Zambezi : Victoria Falls Big Tree' Ref Nr ZGP25 (grid ref LL 774 194) on

25 November 1965 and 'Zambezi : Victoria Falls Pump Station' Ref Nr ZGP26 (grid ref LL 779 184)

on 23 October 1967.

The current rating table for ZGPI was prepared from the current meter gaugings Iisted in Table 2.2. The

1947/48 gaugings were carried out at Kazengula sorne 75 km upstream of the falls and the gaugings

during the 1950s and 1960s at Katambora 55 km upstream. The rating tables for 'Big Tree' (772 504)

and 'Victoria Falls Pump Station' (772 604) were prepared by correlation of the levels at these stations

with the levels at ZGPl during periods of overlap.

Over the years doubts have been expressed over the stability of the river cross-sections at the measuring

points, thus:

Chief Hydrological Engineer to Director of Irrigation (Z/LV/1/9 of4 March 1955) 'It is admitted in Mr

Wallis' reponof23/6/47 that the river has silted across this section (ZGP1) above the falls and he states:

'If the above gaugings are plotted on the rating curve compiled by the Kalahari reconaissance and

survey (1925) used at present it will be found that the measured f10ws are somewhat less than the rating

curve gives. This may be due to changes in the river conditions below the gauge post site over the long

period; it is known that the channels on either side at Long Island have silted up considerably due to

weed growth, Canary Island having increased in size during the last 17 years to such an extent that only

half that water way that existed in 1931 is available now'.

Chief Hydrological Engineer to Livingstone Municipality (Z/LV/Flow corres/12 of 13 August 1959)

'There was an obvious shift of the rating curve due to the high peak f100ds in 1957 and 1958 and a new

rating table was drawn up for our Livingstone station. The gaugings taken up to the one done on 21/4/58

remained on this curve but on the next gauging taken on 3 June 1958 there was an apparent shift which

was confirmed in a funher gauging taken on 16 June 1958 and is confirmed on ail subsequent gaugings.

Gaugings are taken at Katambora cableway. The first shift of the rating curve could be explained by

scouring action of the river due to exceptionally bigh f100ds but as pointed out this remained the same

uotil after the peak flood of 1958. A collapse of a portion of the Iip of the Falls couId account for the

further shift'. The CHE went to ask the Livingstone Town Engineer if he had any evidence to explain

these suspected shifts in rating.
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Reply by Livingstone Town Engineer to CHE on 3 September 1959 'Unfortunately 1have no conclusive

evidence which will help you in the matter. 1 am however convinced in my own mind that the cross

section of the river on the reach between the Northern Bank and Long Island downstream from the Pump

Station has changed in the last few years following the floods of 1957 and 1958 .... having observed the

lip of the Falls at flood and low water, 1 am convinced that more and more water is going over at the

Southern end of the Falls ie Devils Cataract where erosion is greatest'.

Provincial Water Engineer to CHE on 1October 1969 'Attached photograph is of the upstream point of

Queen Elizabeth Island .... from the photo it seems as though the channels between Canary Island and

King George VI island are silting up'.

The Victoria Falls discharge record used in the analysis of the feasibility of Kariba dam and ils

extension was compiled using two rating relationships - the first one applying to measurements before

1957 and the second applicable to the subsequent period. Use of these rating tables led to computed

discharges that showed a significant change: an average annual flow of 31 milliards (km') in the period

1925 to 1950 and 50 milliards for the period 1950-1970. Subsequent investigation has led, in 1975, to

the revision of the early data by recomputing discharges using the more recent discharge rating, on the

premise that these measurements were made more accurately and that the rated section is reasonably

stable. This led to a 10% increase in the computed discharges for the earlier period of record (CAPCO,

1978).

The situation at Victoria Falls continues to change and to present a complex picture. In 1988,

Gilbert/Commonwealth Inc. reported thatthere were now three identified patterns of behaviour.

Water Year (Oct-Sept)

1924/25to 1946/47

1947/48 to 1980/81

1981/82to 1985/86

mean annuaI runoff 34.1 milliards

mean annUaI runoff 48.3 milliards

mean annual runoff 26.6 milliards

Collection ofrecent data, including the year 1988/89 produces a post 1980/81 figure of:

1981/82 to 1988/89 : mean annual runoff 29,7 milliards

The time series data are plotted as a cumulative runoff diagrarn in Figure 2.3, and a bar chart in

Figure 2.4.

The resolution of the causes of such apparent shifts in the behaviour of a large system are of

fundamental importance to the electricity supply authorities as they are very influential in determining

the 'firm power' that can be expected to be generated at their hydropower installations.

As in the Sahel the Zarnbezi River recovered considerably during the 1988/89 water year with a flow

at Livingstone of around 55 milliards.
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As can be seen in Figure 2.5, based on the Lake Kariba water balance over the period 1961/62 to

1980/81, there was considerable spillage in every year except 1972/73. However, after 1980/81 the

situation changed quite dramatically with a serious reduction in inflow which resulted in hydropower

generation being reduced by 20 percent to prevent reservoir levels falling below the minimum operating

levels (Figure 2.6).

Moreover, the reduced flows in the Zambezi River has raised the question of whether there are adequate

supplies to increase the generating power at Kariba through the projected Kariba South Station.

2.1.3 Otber River Systems

In the NMPRWSS it is noted that recorded mean annual runof! rates vary between 1 mm or less in

Matebeleland South to over 300 mm in the high rainfall areas along the Eastern Border. Runoff rates

averaged 50 mm a year over the country.

The present surface water resources in Zimbabwe are constrained by a number of factors, including:

highly seasonal rainfall on impervious catchments leading to runoff that is also seasonally very

variable, and usually ephemeral;

a very long history of the use of water for irrigated agriculture, and the legal allocation of

rights to the water resource;

a large variation year-ta-year in the volume of runoff;

a11 of which lead to the general conclusion that additional allocation of water above the existing rights

can only be made after the provision of storage reservoirs.

As a consequence the country has many dams, large and small, to help with the temporal redistribution

of the surface runoff. At present over la 000 dams are registered within the country, with over 100

registered with the International Commission on Large Dams. The first major dam was constructed at

Matopos in 1901, and development has continued vigorously since that date. Kabell (1988) has

described an ambitious programme of dam construction in Zimbabwe, leading towards a complete

harnessing of the country's internai water resources. Using results of an earlier paper (Kabell, 1984)

and the techniques of Mitchell (1977,1978) he made an estimate of the surface water resources of the

country by Hydrological Zone, and the storage capacity needed to harness this, reproduced here as

Table 2.3.
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TABLE 2.3

Surface Water Resources Summary(m3 x 10')

ZONE Mean

annual

runoff

Potential

Storage Yield

Present

Storage Use % Use

A 1756 3512 816 252 82 10

B 1 157 2314 529 687 213 40

C 5638 11276 3083 1586 676 22

D 4133 8266 2436 262 208 9

E 5954 11908 3451 3019 1248 36

F 1272 2544 945 25 49 5

TOTAL 19910 39820 11260 5831 2476 22

Source: Kabell, 1988.

The programme of development envisaged by Kabell over the next 25 years or so is summarised in

Table 2.4.

Responsibility for the construction of large dams will lie with the government, and the MEWRD. There

are sorne existing large dams constructed privately to serve more extensive irrigated areas, but the

government DOW intends to control this work directly, selling stored water 10 recover the capital cost

of what is considered to be basic infrastructure in the country. Medium and small dams are likely to be

continued to be constructed mostly by commercial farmers.

This possible development of storage is equivalent to nearly three times the existing storage capacity

(excluding Lake Kariba, storage 116 milliards) but is still nevertheless only half the additional storage

required for full development. Table 2.5 gives details of major dams in the planning, design and

construction stage, together with the locations and storages of sorne of the other identified sites.
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TABLE 2.4

Possible Dam Construction by Year 2013

Category

Large dams constructed over past five years

Small dams over next 25 years

Medium dams by private sector over next 25 years

Medium dams to be built in districts

Urban supplies to major centres

Large dams for short-term development

Large dams for longer-term development

TOTAL

Source: Kabell, 1988.

2.2 Water Demands

2.2.1 General

Total storage

capacity

(m' x 106
)

470

250

500

300

560

2510

12350

16940

Zimbabwe has a very long history of the administration of water abstractions, dating back to the 1889

Royal Charter issued to the British South African Company, and the 1914 Water Act. These established

the 'water court' to examine any application for water use, and determine ~hether it wouId affect

downstream users. Presently, in the MEWRD WaterRights Database, around 17000 entries have been

made, and sorne 500 or so new applications are received each year. These relate, in the main, to

applications made by the farming community.

ThroughoutZimbabwe, many small-scale dams and diversion weirs have been constructed, usually by

individual farmers, for such purposes as providing water sources for irrigation or stock-watering. These

are long-established practices, and consequently have had a significant influence over dry season

discharges that have been measured in the smaller rivers of the country.
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TABLE 2.5

Details of Potential Storage Sites

(i) Major Dams Currently being Developed or Planned

Province

Mashonaland West

Masvingo

Manicaland

Matabeleland South

Mashonaland Central

Midlands

Mashonaland East

Matabeleland North

River

Mukwadzi

Shashe

Odzi

Umzingwane

Dande

Munyati

Mupfure

Dam

Mazwikadei

Muzhwi

Osborne

Shobi

Dande

Kodu

Muda

Capacity

(million m3
)

365

110

420

125

160

1230

100

Year

Complete

1988/89

1989/90

(ii) Other Potential Sites

Manica1and Save Chitowe 2600

Manicaland Save Condo 3200

Manica1and Busi Mirror 10

Masvingo Tokwe Mukorsi 1800

Masvingo Runde Tende 1500

Masvingo Tokwe Tokwane 40

Masvingo Mkwasine Mkwasine 40

Matabe1eland South Umzingwane Glass B10ck 170

Matabe1e1and South TuU LowerTuU 400

Matabe1eland North Shangani Gwaai-Shangani 800

Mashona1and West Manyame Biri-Manayame 380

Mashonaland West Manyame Glyn-a-Mel 300

Mashonaland West Mupfure Mhondoro 270

Mashonaland West Mupfure Seigneury 90

Mashonaland Central Umsengedzi Silvestroom 140

Mashonaland Central Umwindzi Lions' Head 210

Mashonaland Central Mazowe Bindura 90

Mashonaland East Inyagui Inyagui 140

Mashonaland East Shavanhoye Shavanhoye 170

2-9



2.2.2 Irrigation

The development of irrigation is an important feature of the Five Year National Development Plan and

Zimbabwe is fortunate in having considerable potential for the expansion of irrigated agricultural

production.

Irrigation development in Zimbabwe is weIl covered in the recent report:

Study on Options and Investment Priorities in Irrigation Development, Country Report 

Zimbabwe, Euroconsult, World Bank and Directorate-General of International Development

for The Netherlands, April 1987.

The cropped area in Zimbabwe is estimated to total sorne 3 million ha of which only sorne 150000 ha

is irrigated (World Bank Land Subsector study 1986). Euroconsult estimated the irrigated area as

134 000 ha. Sorne 98% of the irrigated area is farmed by commercial farmers; larger company estimates

accounting for 23%. Only about 2% of the irrigated area is in communal areas.

The main irrigated crops are sugar cane, wheat, cotton, tea, fruits, vegetables, tobacco, maize,

groundnuts and edible beans. Identified existing irrigation projects are listed in Table 2.6.

Zimbabwe has considerable potential for the expansion of irrigation, with the total potential irrigation

areas generally estimated at around 0.6 million ha. The major constraint on irrigation development is

water availability; with development being reliant on surface water sources as groundwater resources

are relatively small. Estimates of the ceiling for irrigation development range between 284 000 ha

(Euroconsult 1987) and 420 000 ha (World Bank Agricultural Sector Review 1983). The Euroconsult

estimate is based upon an estimate of water available for irrigation of4570 million m'/year whereas the

World Bank assumed 6 000 million m'/year water available for irrigation.

Potential future developments separately identified by Euroconsult are listed in Table 2.6.

2.2.3 Municipal, Industrial and Rural Water Supplies

The present situation ofthe rural water supply sector in the Communal Lands and Resettlement Schemes

of Zimbabwe is weil presented in the repon:

National Master Plan for Rural Water Supply and Sanitation, Ministry of Energy and Water

Resources Development, Interconsult A/S, Norad, December 1985.

No data are readily available on the status of urban water supplies. The NMPRWSS estimated that only

about 33% of the population in communal areas (which account for sorne 60% of the total population

of Zimbabwe), draw water from acceptable sources. No similar data are available for the balance of the
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TABLE 2.6

Existing and Planned Irrigation Schemes

Existing irrigation schemes Planned irrigation schemes

Scheme Area Scheme Area
(ha) (ha)

Bondi 600 Devule 245
Chakowa 85 Matabara 132
Chibuwe 326 Kanyemba (Chapato) 13
Maranke 40 Nyagande 30
Murambinda 35 Nyakasoro
Mutema 283 Banga 35
Nyachowa 45 Chilonga 120
Nyamaropa 406 Dabgwa 30
Nyanvadzi 573 Fuve 40
Tawona 221 Gudo's Pool 35
Gutsa 36 Manjinji 63
Gache-Gache 5 Roswa 80
Malikango 24 Rupangwana 15
Makonese 56 SL Joseph 50
Mapanzura 48 Tambara 18
Mutevo 15 Jalunganga 45
Muzuugwa 60 Mkoba
Fanisoni 10 Senkwazi 30
Lambo 2 Umridzi Irrigation Project 2460
Likosi 12 Maziwikadei 7000
Nabusenga 3 Claw Dam Irrigation Scheme 1 000
Sinamatelele 7 Mwenji Irrigation Stage n 1 SOO
Tsheziya 4 Umfuli River Project 5600
Jotsholo 570 Umwedsi Lions Head 11300
Tshaba Vleir 4 Middle Sabi Stage m B 960
Zinapi 16 Mzarabani Stage IV 462
Bili 21 Mushumbi Pools 7384
Chikwarakwara 60 Musikavanku 400
Duncal 15 Batanai 3
Kwalu 4 Chîkoro 15
Maitengwe 20 GolO 78
Makwe 202 Murara 30
Mambale 14 Nyandiri 50
Mankonkoni 36 Nyamatanda 20
Masholomoshe 40 Shinga 12
Mbebeshana 6 Shumba 10
Mzinvatini 32 Bondolfi 120
Rustler's Gorge 27 Fube/Panganai A 18
Sabasa 60 Fube/Panganai B 88
Shashe 128 Fube/Panganai C 115
Silalabuhwa 350 Fube/Panganai D & E 240
Sukwe 22 Sand Abstraction 30
Tongwe 27 Chirundazi 340
Bangure 8 Madzongwe 250
Charandura 4 Kaparnbere 380
Exchange 168 Masomo 270
Horori 7 Chiduku
Mabodza 12 Siyoka
Mabwe Materna 48 Midlands Irrigation Package
Mhende 80 Masoswa 10
Mondi Matanga 7 Hama 50
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population in rural towns and the urban centres but it is likely that sorne 80% of this population is served

with an acceptable supply. Based on this assumption, it would seem that sorne 50% of the total

population of Zimbabwe is not served by an acceptable supply.

Water supplies are provided from both surface water and groundwater sources. Most supplies for large

urban areas and small townships are abstracted from surface water sources whereas existing rural water

supplies are predominantly provided from either shallow protected wells or boreholes (sorne 9 000 in

1984).

There are Many ongoing projects to improve water supplies to both large and small towns and in rural

areas. Development project planning in the communal lands and resettlement areas has been provided

in the National Master Plan. Urban water supply schemes are largely based on the construction of dams

to allow abstraction from surface water bodies - designed by the MEWRD. Projects ofthis type that have

been identified in the Five Year Plan are entered in Table 1.6. With demand rising and resources limited

the use of Zambezi water might be required to supply such urban centres as Bulawayo (Mitchell, 1988).

2.2.4 Hydropower

The existing electricity generation facilities in Zimbabwe are listed in Table 2.7 and the total energy

generated in recent years is given in Table 2.7. The Zimbabwe power system is dominated by the

hydropower station at Kariba and the thermal power station at Hwange (see Figure 2.7).

The Zimbabwean and zambian power systems are inter-connected and operation is co-ordinated.

Zimbabwe and Zambia share equally the 8vailable output at the Kariba complex, (Kariba north and

south power stations and the dam) and Zimbabwe is able to import energy from Zambia. The installed

capacity at Hwange was increased by 440 MW in 1986/87 and since March 1987 Hwange has operated

on base load thereby conserving water in Lake Kariba and reducing the importation of energy from

Zambia.

Zimbabwe still has very substantial hydropowerpotential. mainIy based on the Zambezi River. Zambia

would be entitled to 50% of the output of any further developments on the zambezi. Identified schemes

are summarised in Table 2.9 and shown in Figures 2.8 and 2.9.

The Five Year National Development Plan includes provision for the extension of Kariba south

hydropower station and investigations have becn instigated at Baton Gorge.

In addition il is understood that there is the possibility ofmini-hydro installations atSebakwe. Manyuchi

and Mazvikadei.
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Figure 2.7
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TABLE 2.7

Existing Power Generation Facilities

Name

Interconnected hydropower station

Kariba south

Interconnected thermal stations

Hwange

Munyati

Harare

Bulawayo

TOTAL

Source: ZESA Annual Repon 1987

Available

capacity

(kW)

666000

920000

120000

120000

120000

1946000

TABLE 2.&

Energy Generation, Consumption and Imports

(ail in GWh)

Generation Consumption Imports

Year Kariba Inter- Other Total Total Total

south connected

hydro thermal

1982 3605.3 329.4 199.7 4134.4 7742.5 3608.1

1983 3733.7 427.7 219.7 4381.1 7466.7 3085.6

1984 3458.0 881.5 198.4 4537.9 7455.0 2917.1

1985 3096.8 1 791.1 135.5 5023.4 8093.0 3069.6

1986 3154.7 2702.9 129.8 5987.4 8498.0 2510.6

1987 2506.4 5099.9 137.6 7743.9 8713.7 969.8

Source: Quarterly Digest of Statistics, Central Statistical Office, Harare
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TABLE 2.9

Identified Potential Hydropower Scbemes

Scheme

Kariba extension

Batoka gorge

Devil's gorge

Mupata

Victoria Falls

River

Zambezi

Zambezi

Zambezi

Zambezi

Zambezi

Turbine

capacity

(MW)

600

1600

1240

1200

390

Average energy

(Gwh/year)

Not applicable

10300

7070

6700

2200

Source: Zimbabwe: Issues and Options in the Energy Sector, World Bank, 1982.

Debate over the desirability of each ofthe investment options for the provision of additional generating

capacity has been highlighted by the recent problems encountered within the interconnected system. In

May 1989 a fire in the main cable duct at Kafue gorge completely disabled the zambian hydropower

station, abruptly cutting off ils 900 MW generating capacity. This has provoked a crisis within the

Zambian Electricity Supply Corporation (ZESCO), leading to increased demands made on Kariba

generation, power imports from Zimbabwe (rather than the usual exports to Zimbabwe) and load

shedding. Unfortunately this crisis has occurred at the same time as problems at the Hwange plant, and

the temporary loss of about 50 per cent of its generating capacity. Fortunately, the recent run of low

flows in the zambezi,leading to very low lake levels at Kariba, ended in March 1989 with the arrivai

of above-average wet season inflows, and an extensive recovery of lake levels. Because of the current

crisis, Kariba has recently been generating around 10% above its nominal capacity, sustained 24 hours

aday.

Consultants Gilbert/Commonwealth International have prepared a System Development Plan for the

Zimbabwe Electricity Supply Authority (ZESA) in June 1988, updated January 1989. Development of

the BatokaGorge site is the cornerstone of their recommendations, with the extension ofKariba delayed

until after Batoka energy generation is available. ZESA was, at the time of our visit, still considering

the report, but site investigations at Batoka were continuing.
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CHAPTER3

HYDROMETEOROLOGY

3.1 Organisation of Data Collection

3.1.1 Rainfall Station Network

The earliest raingauges in Zimbabwe were established in the last years of the 19th century and the first

decade of the 20th century, following the construction of the rai1ways and the establishment ofEuropean

settlements. Subsequent development of the network has seen over 2 600 raingauges opened in the

country. The density of gauges has always been greatest in the more populated areas of the country, in

the eastern border area, and the area around Harare. Lowest densities are found in south-western regions

on the fringes of the Kalahari desert, and the north-western areas adjacent to Lake Kariba. Although the

Oepartment of Meteorological Services (OMS) records indicate that data exist for over 2 600

raingauges, these have never all been operational at one time. The size of the operational network is

shown in Figure 3.1, the network reached a maximum in the 1970s, with sorne 1 500 gauges reporting

regularly. This pattern was disturbed by the liberation war, with the active network falling to under

1000 gauges by 1979. Steps have since been taken to improve the situation, and presently about 1 200

gauges are operational.

The raingauge network is operated largely by volunteers, the exceptions being salaried observers at the

OMS climate stations and people whose official duties are extended to include the reading of a

raingauge. Most gauges are sited at farms, missions and schools, although the National Rai1ways,

National Parts, Research Stations and the Prison Service also make a major contribution. This use of

volunteers appears to be very successful, with no lack ofrequests from people wishing to participate in

the data collection exercise.

There is very little direct contact between the OMS and the observers, partly due to transport and

manpower constraints. Where a perceived gap in the network exists and a potential observer is

identified, the raingauge, instructions and data entry forms will be mailed to the observer. The

instructions include information on how the gauge should be sited and installed, and how and when

measurements should be made. No follow-up visits are made to check that the instructions are followed.

The standard raingauge used is a locally manufactured gauge, made in a hard plastic with a 5 inch rime

The design is very similar to the UK Meteorological Office standard design. Gauges are installed with

the rim set 0.76 m (30 inches) above the ground.

Observations are entered on to forms provided by OMS, in duplicate. At the end of the month one copy

is mailed to DMS headquarters at Harare, under a pre-payment arrangement.
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The inventory of daily raingauges is included as Appendix B.

Autographic raingauges are installed at aIl primary climate stations, and sorne supplementary stations.

These are listed in Table 3.1. There are also a number of Dines 'rate of rainfall' recorders installed at

these climate stations, but these are not believed to produce reliable information. A consignment of 23

rainfalllogging gauges have been recently received, and a few have now been deployed in the field on

an experimental basis. Unfortunately most of the gauges did not work when they were tested, and have

been retumed to the manufacturers for repair.

3.1.2 CUmate Station Network

The primary climate station network is that operated directly by DMS, in conjunction with that operated

by the Department of Research and Specialist Services of the Ministry of Lands, Agriculture and Rural

Seulement, with the assistance of DMS. These stations are listed in Table 3.1. Forty six of the stations

are currently operational.

This network is extended by 'associated stations' which offer a partial range of climatological

observations, and are operated by other agencies or volunteers.

A further network of climate data collection is the evaporation pan network that is the responsibility of

the hydrology branch of MEWRD. Although the equipment is owned by MEWRD, many are sited in

the DMS climate stations, and maintained by the DMS observers. The evaporation pan network is listed

in Table 3.2.

Climatological observations are made at 0600 hours local time (0400 GMT), 0800, 1100, 1400, 1700

and 2000 hours. Where full time observers are not available, tbis routine is reduced, as it is on Sundays

and public holidays.

The principal climate stations are usually comprehensively equipped, with instrumentation summarised

in Table 3.3. The standard of equipment will naturally be less in the associated stations, with fewer

parameters measured.

Every effort is made to ensure that at least the principal stations are inspected every year, and

appropriate maintenance carried out. This task is made significantly more difficult by the absence of

any serviceable vehicles for this task. The observers receive a very thorough training at the department's

headquaners. included in which is basic instruction in the care and maintenance of instruments. For

example, observers are generally competent to change clocks on instruments, and they are issued with

a spare clock for just such an eventuality. It is also the observcr's task to draw attention to any

maintenance or repair needed that is beyond his capabilities or resources, in his monthly return to

.headquarters.
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TABLE 3.1

Main Cllmate Stations

As at 1 May 1988
q

......,

Station Stn Alpha Elevation Lat Long Corrections
Nr Nr bar screen S E Max Min Dpt

Banket Res. Stn. 769 1 0223 1244 17 19 3024 00 00 00
Beitbridge 991 2 0303 457 456 2213 3000 -65 -44 -36
Binga 755 3 0470 617 617 1737 2720 -52 -35 -29
Buffalo Range 977 4 0653 430 429 21 01 31 35 -67 -46 -38
Buhera 875 1 0670 1 192 19 19 3126 -OS -03 -03
Bulawayo Airport 965 5 0703 1326 1 326 2001 2837 06 04 03
Bulawayo Goetz Obsy. 964 2 0769 1344 1 343 2009 2837 08 05 04
Chibero 893 2 0946 1 335 1806 3040 07 05 04
Chinhoyi 771 3 1063 1 143 1722 30 13 -09 -06 -05
Chipinge 983 3 1176 1 132 1 131 2012 3237 -10 -07 -05
Chisengu 897 2 1336 1483 1953 3253 19 13 11
Chisumbanje 985 2 1370 421 2048 32 14 -68 -46 -38
Chivhu 871 2 1453 1459 1458 1902 3053 17 12 09
Gokwe 861 3 2503 1282 1 282 18 13 2856 03 02 01
Guruve 773 2 2620 1 177 1639 3042 -06 -04 -03
Gweru Thornhill 867 5 2943 1429* 1428 1927 2951 15 10 08
Harare Airport 775 5 2953 1 507 1497 1755 3106 20 14 11
Harare Belvedere 774 1 2956 1472 1471 1750 31 01 18 12 10
Harare Kutsaga TRS 791 1 2959 1479* 1479 1755 31 08 19 13 11
Harare Res. Stn. 795 1 2963 1 506 1748 31 03 21 14 12
Henderson 785 2 3103 1292 1735 3058 03 02 02
Hwange Nat. Park Airport 853 3 3293 1077* 1 079 1838 2700 -14 -09 -08
Kadoma Cotton Res. Inst. 869 5 3613 1 157* 1 149 18 19 2953 -08 -06 -05
Kanyemba 767 2 3776 340 1539 3020 -75 -50 -41
Kariba Airport 761 6 3839 518 518 1631 2853 -60 -41 -34
Karoi 765 2 4073 1344 1 343 1650 2937 08 05 04
Kezi 961 2 4443 1 015 2055 2827 -19 -13 -11
Kwekwe 865 3 4539 1 215 1213 1856 2950 -03 -02 -02
Makoholi 879 2 5110 1204 1950 3047 -04 -03 -02
Marondera Res. Stn. lrrig. 877 7 5366 1632 1 631 18 11 3128 31 21 17
Masvingo 975 4 5443 1095 1 094 2004 3052 -13 -09 -07
Matopos Sandveld 963 4 5533 1 338 2024 2828 07 05 04
Mhondoro 891 1 5726 1 260 18 19 3036 01 01 00
Mount Darwin 779 3 6143 966 965 1647 31 35 -23 -16 -13
Mikandi 895 5 6559 1274 1843 3251 02 01 01
Mutoko 781 3 6593 1245 1 244 1725 3213 00 00 00
Mvurwi 789 1 6596 1 481 1702 3051 19 13 11
Nyanga Exp. Stn. 889 3 7563 1 878 18 17 3245 51 35 29
Plumtree 951 2 7726 1 390 2029 2748 11 08 06
Rusape 881 4 8060 1430 1430 1832 3208 15 10 08
Thuli Estate 967 2 9228 765 2123 2859 -40 -27 -22
Victoria Falls Airport 843 2 9679 1062 1 061 1806 2551 -15 -11 -09
Wedza 899 1 9743 1 384 1837 31 34 11 07 06
West Nicholson 969 2 9779 861 860 2103 2922 -32 -22 -18
Zaka 979 2 9809 774 2020 31 28 -39 -27 -22
Zvishavane 971 2 9993 975 2019 3004 -23 -15 -13

... = Barometer Reference Level
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TABLE 3.1 (cont)

As at 1 Sept 1985

Station Stn Alpha Elevation Lat Long Corrections
Nr Nr bar screen S E Max Min Dpt

Associated Stations Published

Chipinge Exp. Stn. 911 1 1179 985 20 13 3239 -22 -15 -12
Lusulu 854 1 5040 988 1804 2750 -21 -15 -12
Middle Save 989 4 5786 479 20 13 3223 -63 -43 -35
Mutare Fire. Stn. 887 3 6586 1 113 18 58 3240 -Il -08 -06
Ncema Dam 966 2 6950 1 070 2022 2901 -15 -10 -08
Rukomechi 766 1 7959 503 1608 2924 -61 -42 -34
Rupere Mountain 817 1 8013 1 850 1844 3250 49 33 27
Rupere Nursery 819 1 8016 1611 1843 3250 29 20 17
Shamva Panmure 778 2 8896 881 17 16 31 37 -30 -21 -17
Triangle Res. Stn. 977 2 9373 416 21 01 31 25 -69 -47 -39

Associated Stations Not Published

Chimanimaki Pork Pie 897 4 1050 1947 3253
Inyangani Luleche 890 1 3436 869 1821 3255 -31 -21 -17
Matopos Nursery 959 1 5499 1 347 2023 2830 08 05 04
Muzarabani Estate 772 1 6599 450 1625 31 01 -65 -45 -37
Nyanga Nut Orchard 823 1 7569 1 845 18 17 3245
Nyanyadzi 901 2 7590 530 1945 3225 -59 -40 -33
Rattray Arnold Res. Stn. 793 1 7929 1 341 1740 31 13 07 05 04
Southdown 987 1 9216 747 2016 3249 -41 -28 -23
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TABLE 3.2

Zimbabwe: Evaporatioo Stations

IIYDR RIP NAMEOFSTAllON ALT LAT LONG OPENED CLOSED MEAN AN
ZONE No. EVA!'

m o'S o 'E mm

A7ri AEJ 4 Gokwe 1280 1813 2856 1958 2114
Am AEJ 5 Umgusa Dam 1220 2001 2832 1959 18'14

A72 Ar:J 7 Binga 620 1737 2721 1959 22115
ABI AEI 8 Lurane 1000 1855 2747 1959 1950
AŒ Ar:.; 9 Bulawayo GoelZ Observatory 1340 2009 2837 1959 190

'
)

Am AEI 10 KameDam 1280 2008 2825 1959 17115
AZI AFf 13 Victoria Falls Pump Station 884 1755 2551 1965 2126
AD AEI 14 Whange National Park Airport 1070 1844 2655 1966
AG4 AFJ 15 TsholoL~ho Experimental Stntion 1070 1952 2747 1967 2267
AZI AEJ 16 Vic. Falls AirpOl1 Met. Station 1060 1806 2551 1967 2lY.!)

AN AI:; 17 Man:mda Dam 1318 2013 2803 1968 1824
BT4 BEI 2 Mntopos Research Station Nursery 1340 2025 2828 1959 19)5
B1I7_1 BEI 3 West Nicholson 860 2104 2922 1959 1941
BJ2 BEI 4 BeitBridge 460 2213 2959 1959 2133
BNC BEI 5 NcemaDam 1120 2022 2900 1960 1858
BT4 IIr:J 6 Mntopos Research Station Sandveld 1340 2024 2829 1961 2070
BlJZ4 DEI 8 Unv.ingwane Dam 1100 2024 2859 1963 1737
BIK BEI 9 Inyankuni Dam 1100 2022 2907 1963 1835

Br:J 10 Sh::L~hi Irrigation Scheme 580
BBI BEI Il Chikwarakwara 244 2219 3103 1967 1977
BIN2 Br:J 12 RillonDam 1220 2000 2912 1969 1873
015 CEl 4 Oeveland Dam 1530 1751 3109 1958 1974
CliS cr:J 9 KUlsaga Tobacco Research Station 1470 1756 3105 1958 1929
CII4 CEl Il Lake MclJwaine 1350 1753 3046 1958 1612
(72 CFJ 12 Chirvndu Sugar E~tate 410 1601 2854 1957 1967
(7.1 CEl 13 r~'1kc Kariba 560 1632 2837 1958 2331
CA2 cr:J 14 Kami 1350 1653 2937 1958 1827
CliNS Cr:.; 16 Ngesi Dam 1310 1843 3033 1958 1'146
CUS CEl 18 Kadoma Conon Research Station 1160 1819 2954 1958 2171
CUN3 cr:! 19 Dutchmans Pool Dam 1710 1979
cm cr:J 20 Grasslands Re.~arch SL'Ition 1690 18 10 3129 1961 1696
CII4 CEl 21 1\1ITare Agricultural Resean:h Station 1500 1748 3103 1965 1662
CUF3 CEl 22 Olibero Agricultural College 1330 1805 3040 1968 1915
CII4 CEl 23 Gwehi Agricultural College 1450 1741 3051 1969 1830
cm cr:! 27 B:II1kel Re.~arch Stntion 1240 1719 3024 1972 1782
DM7 Dr:! 2 lIender.:on Lysimeter 1290 1735 3058 1957 1805

DM2 DEI 3 Mount Darwin 960 1647 3136 1958 1853

DNI DEI 4 Mutoko Pump Hou~ 1260 1745 3213 1958

DR6 DEI 5 Rhodes InYlUlga Orchlll'd 1860 18 18 3245 1962 1384
DM4 DEI 7 Shamva Panmure 880 1716 3137 1972 1794
E03 EEI 3 Grand Reef 1020 1858 3228 1958 1943
RT2 Er:} 4 Um~handigc Dam 950 2009 3048 1958 1529

EU Er:! 5 llippo Vallcy Estate 350 2110 3133 1958 1967

EL6 Er:! 6 Gwenoro Dam 1140 1946 2953 1958 1823

mm Er:} 8 Kyle Dam 1050 2016 3103 1962 2060

E05 EEI 9 Erin lIydro Station 1890 1823 3240 1961 1389

Hal EEI 10 Nyanyac.lzi Irrigation Scheme 530 1945 3225 1961 1977

ES2 EEI Il Chisumbanje Rescllf"ch Station 420 2046 3213 1961 2074

EUTI Er:} 13 Eo;quilingwe Weir 460 2051 31 18 1963 2096

mn'2 Er:} 14 B:II1gala Dam 555 2042 31 14 1963 1923

mIT3 Er:} 15 Makllholi F..Jtperimental Station 1189 1950 3047 1964 1887

mrl'l EEI 17 Buffalo Range 430 2101 3135 1967 1891

E04 EEI 18 Od7.ani Dam 1510 1846 3243 1973 1624
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TABLE 3.2

Zimbabwe: Evaporation Stations

IJYDR REF NAMEOFSTA1l0N ALT LAT LONG OPENED CLOSED MEAN AN

ZONE No. EVAP

m o ·s o 'E mm

EtIT3 Er:/ 19 Mnsvingo PWE Office 10110 2004 3049 /972 17R6

Et."2 Er:/ 21 Mnnjirenji Dam 540 2038 3137 1975 IR63

EtITl EFj 22 Tringle Resenrch Stntion 410 2/01 3125 /970 1536

ES2 EE/ 23 Middle Save Met. Station

FB FEI / Chipinge Meteorological Station / /34 20/2 3237 /960 1612

Fn 4 Chipinge Experimental Farm /006 20/4 3239 /963 1449

FIl 7 Rupere Mount John Meikle Res. Stat. 1850 /843 3249 /969 1009

Fil 8 Rupere Nursery John Meikle Res. Slat. 16/0 1843 3250 1969 1101

Ali stations are equipped with painted and screened U.S. Oa.o;s A pans.

Mean annual evaporation data upto /980
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TABLE 3.3

Instruments Used at Clïmate Stations

Parameter Instrument Where used

Temperature Maximum/minimum thermometer AlI primary stations

Thermograph AlI primary stations

Thermometer AlI primary stations

Relative humidity Wet and dry bulb thermometer AlI primary stations

Hydrograph Most primary stations

Pressure Barometer Sorne stations

Barograph Most primary stations

Wind Wind run anemometer Sorne stations

Wind strength anemometer Sorne stations

Wind vane Sorne stations

Anemographs Most primary stations

Radiation Campbell-Stokes sunshine recorder Most primary stations

Cloud cover observations AlI stations

Pyranometers Most primary stations

Rainfall Daily raingauge AlI stations

Autographie raingauge AlI primary stations

Rate of rainfall recorder Sorne stations

Evaporation Evaporation pan AlI stations
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Instrument maintenance does not appear to be a major problem, although many instruments are quite

old. The period of enforced self-sufficiency during the trade sanctions of the 1ate 1960s and 1970s led

to the development of robust instruments and an ability to manufacture the necessary spare parts.

Nevertheless, the lack of adequate fencing at sorne sites which leads to instrument damage by livestock

might perhaps be avoided; the occasional damage by elephants would appear hard to prevent.

The DMS has recently received three automatic weather stations, to supplement the existing network.

These are currently undergoing trials prior to their deployment around the country.

3.1.3 Equipment Maintenance

ln addition to the training given to observers to effect minor repairs to the climatological instruments,

the depanment maintains a repair workshop, staffed by an instrument technician, and a more

sophisticated radar and electronics branch run by an electronics engineer, with several radar technicians.

The radar branch has its responsibilities beyond the maintenance of simple climatological instruments,

and so the task of repair and maintenance lies with the instrument technician, who is also responsible

for station inspections.

The retention of trained technicians within the department is something of a problem, as private sector

pay is considerably better than that in the public sector. Two technicians are currently being trained.

3.2 The Department or Meteorologieal Services

3.2.1 Organisation

The department cornes under the Ministry of Transport, and is run by a Director, assisted by two Deputy

Directors. The structure and staffing levels are shown in Figure 3.2. The branches of closest concern

to the present study are advisory services, station management and drought monitoring.

The station management branch is responsible for maintaining the basic data collection systems, and

for the processing of the data through standard computer processes.

The advisory services branch is responsible for the dissemination of the collected data, either through

routine publications via the library, or in response to specifie requests for data. The Agricultural

Meteorology section provides a link to the early warning/food security information systems.

The drought monitoring branch is currently being developed with the assistance of internationally

funded assistance projects, and is to form a SADCC regional centre for the use of remote sensing for

monitoring and early warning of droughts and hence food shortages.
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3.2.2 Starring and Training

The numbers of established staffposts within the DMS is summarised, by grade, in Table 3.4. The basic

qualifications of the various grades are given in Table 3.5.

TABLE 3.4

Stare Establishment in the Department or Meteorologieal Services (as at 1.6.89)

Grade

Director

Deputy Director

Chief Meteorologist

Principal Meteorologist

Meteorological Offieer 1
II
III/IV

Executive/Stores Officer

Senior Clerk/Senior Meteorological Assistant

Clerical/Meteorological Assistant

Other

TOTAL

TABLE 3.5

Number of
established posts

1

2

3

1

20
9

86

9

39

67

18

255

Grade

Meteorological Officer 1

Meteorologiea1 Officer IV

Meteorological Assistant

Basic Qualifications by Grade

Department or Meteorologieal Services

Minimum qualification

Degree in mathematics or physics
Postgraduate qualification in meteorology (obtained abroad)

A-Ievels, plus 2 year internaI course

O-Ievels, plus internaI training course
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Over the last decade a considerable transformation has taken place within the department. This period

has seen the departure of most of the experienced meteorologists, and the induction of a new generation.

This process has been considerably assisted by the WMO project ZIM/81/006 to rehabilitate the service,

and to assist with training. A large number of fellowships were provided to allow the younger generation

of meteorologists to study abroad, and two trainers were provided to run a two-year internaI course to

train recruits up to the WMO Class II standard, and strengthen the observer training to Class IV

standard. With the end of the WMO project the trainers left, but an officer is currently undergoing

training to becorne a trainer and re-run the course.

Recruitment into the department is straightforward, with the department free ta carry out its own

selection of candidates for aIl but the lower grades of staff. There is no shortage of applicants, as the

Zimbabwe economy is as yet unable to absorb aIl qualified school leavers and graduates, and a

considerable unemployment problem exists. Retention of recruited staff is also reasonably good. largely

because of the specialised nature of the training given. and the lack of demand for such skills in the

private sector. Those areas where more commercial skills are taught. such as data processors or

electronic technicians. loss rates are much higher. and it is proving very difficult ta retain trained staff.

This is largely because of the considerable disparity of the rates of pay in public and private sectors.

3.3 Rainrall Database

3.3.1 Rainrall Data BandUng

The daily read raingauge data are recorded in 'points' (tenths of a millimetre) and sent to the DMS

headquarters on a monthly basis. The observers complete a standard form. with a layout shown in

Figure 3.3. and mail it ta the DMS on the first of the following month. using a 'postage prepaid'

arrangement. Upon receipt of the data. the rainfall section note that the data have been received. and

make a preliminary check of the quality of the data. by checking it against data from reliable adjacent

gauges.1f no questions are raised by this check. the information is passed for entry on to the computer

system. If data have not been received by mid-month. or the quality of data sent has been questioned.

reminders are mailed ta the observers ta send a further capy of the data. or ta explain the difficulties

experienced during the previous month.

There is a need for more up-to-date rainfall data during the wet season. and a network of sorne 90

stations or so are used ta collect day-by-day data. This network. shown in Figure 3.4. is contacted by

telephone or radio to assemble the information. Just under half of the stations used are the department' s

own climate stations.

Computer processing of data takes place on the department's in-house Perkins-Elmer 7/32 mini

computer system that was installed in 1979. and currently has severe operational problems due to limited

availability of spare parts. Data entry is on to floppy disk on stand-alone machines. of which only two

are working. The system configuration includes:
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Figure 3.3

Standard Rainfall Reporting Form
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central processor of 384 kB RAM, with 3 x 20 MB fixed hard disks

3 x 20 MB removable hard disks

unit to read in from 7 inch diskette

tape reader

graphics unit

3 terminais

1 medium speed (300 lines per minute) Centronics 353 printer.

Magnetic tapes are mostly 2400 inch format with a data density of 1 600 bpi. Approximately 600 tapes

have been used to compile the data archive.

Software used on the computer was ail developed within the department. Il currently matches the

department's procedures weil, and staff are familiar with its use. There are no reported problems with

the software.

Following verification of data entered on to the floppy disk, the data are read into the main computer,

sorted on the hard disk, and output on to a working magnetic tape.

Printouts of daily data for a group of gauges located in a similar environment are used as a cross-check

on the data quality by providing a visual cross-checkon consistency and correlation of the reported daily

catches. Problems such as booking catches against the wrong day, recording too few raindays or

rounding the measured catches to an integer number of millimetres are then noted. The observer will

usually be informed of these comments, and the data will be rated as:

A or good

Bor monthly data only reliable (as readings apparently not taken every day)

C or unreliable

Where necessary the data will be corrected before funher processing.

Aftercorrection, the monthly printouts are bound each year, to provide a permanent and visual reference

book of ail rainfall in the country.

Each year the monthly tapes are sorted and merged to give annuai tapes. From these the Annual Rainfall

Report is printed, containing monthly and annual totals for selected stations and catchment monthly

means and 80nual totals (ail stations used), a copy of whcih is sent to the Government Printer for

printing. Other analyses, such as five-day totals wbich bave been found to be a valuable research tool

in analysing the season's rainfall and relating to agricultural crop-growth statistics, are produced

routinely.

There is a weekly back-up system to safe-guard against loss of records due to power failures or operator

error.
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When Hollerith machines were first inuoduced in 1962, much effort was put into the punching of past

records on to computer cards, and some types of climatological data were punched back to 1951, as welI

as rainfallto start of records. Sorne back records have been put on to tape, duly editing out HolIerith

control overpunches (which caused havoc when read by a computer), alIowing the DMS access to a

longer series of homogeneous data.

Great care is presently taken over the storage of data. In addition to the computer printouts, that have

become the standard reference material for assistance with data requests, the original data returns are

carefully preserved. The magnetic tape archive for the computer is copied on a routine basis, and tapes

heId at a number of locations.

Currently, there is a significant backlog in the processing of rainfalI data, mat has developed largely

through technical problems with sorne ofthe data punching machines, and reliability problems with the

computer, and the increasing frequency ofbreakdowns. It would appear thatthe daily read raingauge

data are accorded lower priority than the climate data when it cornes to computer processing. At present

data for 1986/87 are being processed.

Problems with the computer have led to plans to obtain a replacement. Negotiations with the British

Government over the supply ofa replacement machine had reached an advanced stage, and delivery has

been expected for a long time. A WMO project (number ZIM/86/031) to develop an agrometeorological

database is currently under way within the department, with a data processing expert and an

instrumentation repair and maintenance expert active atthe time ofour visit. The WMO has now decided

to supply the mini-computer as part of its project, rather than continue to awaitthe British machine. The

new mini-computer will run a number of terminaIs allowing direct access to the system, one of which

is planned to have the CLICOM data processing package, and so will be used for the basic data enuy and

quality control procedures. Direct on-line disk storage will be far greater than the existing system,

allowing much more rapid access to historic data. A tape streamer will also form part of the

configuration, to facilitate transfer of historic data currently on the Perkins-Elmer system. It is also

hoped ta find a facility to read in the estimated 9 million data cards prepared for the earlier generation

Hollerith machines, and output these data on to magnetic tape, for subsequentloading on to the new

system.

The WMO project also includes a major training element, with four officers currently undertaking

training in computer programming.

It is hoped that the new computer system will eventually be linked with the PAO remote sensing

databases generated by their DIANAprogramme. and to be eS18blished within the new SADCC regional

drought monitoring section within the department.

New sets of software and data handling procedures are currently being developed by the WMO expert.

based on experience gained on a similar project implemented in Nairobi for the Kenya Meteorological

Department.
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3.3.2 Rainfall Data Quality

The use of locally manufactured raingauges, sited with the use of only written instructions from the

DMS and no system ofinspecting installations ail suggest that there may be problems with data quality.

That a11 tests suggest that the quality is uniformly good in the principal stations, and most of the minor

ones, shows remarkable success for the department whilst equipped with minimal resources. Reasons

for the sustained good quality of data might be:

the use of weil motivated observers, aware of the value and importance of good quality data;

careful quality control procedures on receipt of data;

high quality of 10ca11y manufactured raingauges;

careful selection of potential observers and gauge locations.

Tests were carried out on the consistency of rainfall data co11ected for 17 stations, listed in Table 3.6,

for the periods noted. In sorne cases the record obtained was a composite of a number of gauge records

from within an area of the country. The use of such composite data sets is a standard procedure in

Zimbabwe, and used to incorporate the earliest data available for a town into the more modern data

returns. Our analysis has shown that this technique does not create any internai inconsistencies within

the compiled data record, thus validating subsequent use of the extended records, in any statistical

analyses.

The present day backlog in the processing of daily rainfa11 data may have sorne effect on the quality of

recent data, as the feedback of information (from the checking of the compiled data set on the computer)

to the observer becomes more difficult when a three year time lag is introduced. It is consequently hoped

that the acquisition of the new computer will allow this backlog of work to be rapidly made up.

It is understood that the dislocation caused by the liberation war and independence. with the consequent

large-scale movement of civil servants and farmers, had a deleterious affect on data quality. The

network size certainly reduced sharply during this period as observers moved away, with the reporting

network shrinking by over 30%. In many cases, especia11y with gauges within government institutions,

the old observers were replaced by less skilled and less conscientious new ones. However, the situation

is now improving, with measures taken such as the Ministry of Agriculture training its new field officers

in the art of reading raingauges.

3.3.3 Rainfall Data Gaps

The areal distribution of raingauges is shown in Figure 3.5. The areas where DMS is keen to increase

these network densities are in the Kalahari and Sebungwe catchments, but these efforts are hampered

by a lack of suitable observers in these areas. The department is now looking towards new devices, such

as rainfal11oggers, to provide information in areas without observers, but these devices will require

regular visits, thus needing access roads, vehicles and personnel to make the visits. Sorne monthly read
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TABLE 3.6

Rainfall Data Collected for Consistency Analyses

Name of station Area Data from ~ to

Beit bridge Limpopo 1946 - 1989

Bulawayo Goetz Guaai 1896 - 1989

Chinhoyi Hunyani 1901 - 1989

Chipinge Eastern Border 1912 - 1989

Chivhu Sanyanti 1904 - 1989

Gokwe Sebungwe 1912 - 1989

Guruve Hunyani 1904 - 1989

Thornbill* Guaai Gweni 1898 - 1989

Harare Hunyani 1890 - 1989

Huange Guaai 1909 - 1989

Inyanga Dams Mazde Ruenya 1931 - 1989

Kadoma Sanyanti 1908 - 1989

Masvingo Lundi 1898 - 1989

Mount Darwin Mazoe Ruenya 1901 - 1989

Mutare Sabai 1898 - 1989

Mutoko Mazoe Ruenya 1908 - 1989

Victoria Falls· Guaai 1904 - 1989
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raingauges are already deployed in places such as the Hwange National Park, but data interruptions

occur whenever the budget available is insufficient to meet the fuel costs for a vehicle to take an

observer to make the monthly reading.

The current rainfall database is remarkably free from minor interruptions to the flow of data, with the

majority of gauges having virtually complete records from opening to the present day (or the closing

of the gauge). This achievement may be partIy due to the efficiency of the local postal service, but must

be largely due to the conscientiousness of the department and its observers.

3.3.4 Raiofall Data Users

The users of rainfall data are varied. The annual summaries printed and sold by the Government

Stationer, are also distributed to various government departments by the library. The department has

also prepared 'Mean Rainfall in Rhodesia' in 1977 as Supplement 8 of the 'Southern Rhodesia Rainfall

Handbook', which has been widely distributed. Actual monthly and annual rainfall data have also been

published in a series of booklets, sorne of which are still available.

Users of data who contact the department directly include agriculturalists (often officers of the Ministry

of Agriculture) the MEWRD (especially the hydrology branch), students, consulting engineers and

similar groups. These enquiries are usually satisfied by photocopying sorne of the 'Master' computer

printouts that are used for reference within the rainfaIl section, or transcribing by hand specifie data

from the summary printouts, or from data returns Dot yet input to the computer. The service provided

sometimes extends to the plotting of isohyets and computation of average areal rainfaIl totals. Data

enquiries are usually handled promptly, but it is rare for the computer to be used to provide the data

requested. This is partIy due to other demands on the computer, but partly due to the rather clumsy

procedures to be followed to abstract the record for a single station from an archiving system structured

by years. A single station record will lie on several tapes, maldng considerable use of the tape drive

facility. It is much easier to photocopy summarises generated earlier, covering the period up to 1982/83,

with hand-written extension to 1985/86 and even more recent data.

The abstraction of other data, such as the maximum recorded daily rainfaIl in each year for a station,

is done by hand. The value is identified in the annual summary for each station, and so is quick to find

but the present data handling software does not prepare a separate datafile containing this type of

information.

3.4 Clïmate Data

3.4.1 Clïmate Data Haodliog

The observer employed by OMS at aIl the primary climate stations has considerable responsibility for

the primary analysis of the climatological data he collects. In addition to the observations made six

times a day, the observer's duties include:

3-15



reduction of chart records by taking offvalues from the chart at hourly or two hourly intervals;

computation of mean daily values from these taking-off sheets;

correction of observations to allow for instrument calibration;

computation relative humidity;

calculation of corrections of barometric readings;

compiling daily reports to headquarters;

transcribing data on to coding forms;

computing monthly means at the end of the month, and sending ail forms, charts and the daily

register to headquarters.

For this he is equipped with a solar-powered calculator.

Upon receipt of the observer's return in the data processing section, the observer's calculations are

checked and any errors corrected. The summary forms are then passed for punching on to diskettes and

verification of the data entry accuracy. The diskettes are then read into the Perkins-Elmer computer and

the usual climatological means, totals and extremes are derived. About a month after receipt of data, the

computer prints a climatological summary which is sent to the Government Printer for printing. Bulk

supplies may be returned in a week or a month, with library staff undertaking further distribution. Ali

incoming data are committed to the computer and each month the corrected working data are transferred

from the working disks to storage tape and archived. Thus, the stored data include observations for ail

times of observation, hourly or two-hourly records of pressure, temperature, humidity, wind; wetbulb

and dewpoint for a few stations; upper wind directions and speeds for about 10 stations; and radiosonde

temperatures, humidities and winds for two stations. Processing is expected to be completed within a

month, so that output remains up-to-date, approximately two months after the month in which the

observations were made.

Further analyses of such data, to meet enquiries from other departments, industry, the public, etc, or for

preparing handbooks or reference books on sorne meteorological parameters, are undertaken by

members of the advisory services branch.

3.4.2 Climate Data Quality

The standard of maintenance of the climate stations and instruments, the training of observers and the

data quality control procedures are very impressive. The quality of data from the primary climate

stations is, as a consequence, likely to be very good indeed.

3.4.3 Clïmate Data Gaps

The areal coverage of the primary climate stations is good (see Figure 3.6), with the areas poorly

represented limited to parts of the upper Sabi and Sebungwe catchments.
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Average station density ofabout 12 stations per 10'km 2 compares weIl with the recommended minim um

density of 3 stations per 10' km 2 (UNESCO/WMO, 1988).

The deploymentof the three automatic weather stations obtained by the department will further improve

coverage of the country.

There is no problem of temporal gaps in the climate data, with an impressively complete, lengthy series

of data available for most of the primary stations.

3.4.4 Users or Clïmate Data

Users of data come from the same group of users identified for the rainfall data, augmented by recent

use of agrometeorological parameters by the Food Security Project of FAO and SADCC.

Use of the principal hydrological parameters derived from observations made at climate stations,

rainfall intensity data and evaporation estimates, is at present largely Iimited to use as published

analyses in the 'Climate Handbook of Zimbabwe' (1981) and 'Rainfall Intensity in Rhodesia' (1977).

Access to the original data for specifie application to any particular study is made more difficult by

problems with the computer, and such basic analysis is discouraged by the quality of the published

analyses. The opportunity presented by the acquisition of the new computer system should be taken to

improve data retrieval facilities, and allow more specifie analysis of data whenever required.

Of greatest concem, perhaps, is the tradition within Zimbabwe to rely on evaporation pans as the best

predictor ofevaporation rates from reservoirs or evapotranspiration rates from crops. This tradition has

led to familiarity with the technique, and presumably familiarity with ils drawbacks, inaccuracies and

appropriate 'pan factors' to be applied to the data to derive the required estimates. Once again, it is

suggested that the new computer might be a suitable opportunity to spread more widely within

Zimbabwe the use of Penman evaporation estimates employed throughout most of the world as a more

reliable predictor of evaporation rates. An opportunity might also be taken to initiate a major research

project to reprocess historie climate data, and determine suitable parameters for Zimbabwe for the

empirical relationships of the Penman equation, possibly with additional instrumentation to record

actual evaporative losses.
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CHAPTER4

SURFACE WATER

4.1 Hydrometrie Data Collection

4.1.1 Hydrometrie Network

Zimbabwe has been divided into six main drainage basins termed hydrologieal zones. These are:

Zone A

ZoneB

ZoneC

ZoneD

ZoneE

ZoneF

- Most of this zone drains north-west into the Zambezi. The remainder drains

into Botswana via the Nata and Gwabazabuya Rivers

- Drains into the Limpopo River

- Drains north into the Zambezi downstream of Kariba dam

- Drains north-east into the Zambezi

- The Save/Runde river system whieh drains into Mozambique

- A small high-rainfall area on the eastern slopes of the eastern highlands whieh

drains into Mozambique.

These six zones are divided into 151 sub-zones.

The hydrometric stations are of nine differenttypes, listed below.

(i) Recorder Stations

Over 500 automatie river flow water level recorders have been installed in Zimbabwe by the

hydrologieal braneh. These are listed in Appendix D.

For one reason or another (flooding by dams eonstrueted subsequently, damage by floods, unreliability

of calibration etc) many have been elosed down and 310 are now in operation. These stations are

numbered by hydrologieal zone - thus station Nr C70 (termed Zone Reference Number) is loeated in

Hydro Zone C. The location of these stations was usually determined by the need for:

flow records on rivers where many water rights have been granted;

aeeumulating ronoff data for possible major dam sites;

filling in geographieal information gaps.

The stations in the tables are listed by hydrologieal sub-zone.
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(H) Gauge Post Stations

427 gauge post stations on rivers and dams were opened. These stations are read daily, weekly or in

sorne cases monthly. They were installed in order to:

record the dry season flow which does not vary significantly on a daily basis

record the water levels in major dams (the hydrological branch publishes, weekly during

the flood season and, monthly during the dry season, a state of dams report for 47 of

these major dams in the country).

these stations have the suffix GP, thus EGPIOO is a gauge post station in Hydro Zone E.

(iii) Canal Recorders

87 automatic water level recorder stations were installed on canals to record the discharge at various

water supply schemes. These are now in operation. These stations have the suffix C thus, E/C45 is a

canal recorder in Zone E.

(iv) Zambezi Seiche Recorders

Four water level recorders have been installed on Kariba dam to monitor the water levels at four points

along Lake Kariba - these are Kariba dam, Sebungwe, Mlibizi and Binga. The seiches on Lake Kariba

have been analysed by Ward (1979) over the period 1962 to 1976.

(v) Meter Stations

In addition there are six stations equipped with water meters. The suffix is /M.

(vi) Underground Water Stations

There are 14 stations in operation in hydro Zones Aand C where the water levels in boreholes or wells

is recorded continuously or read at fixed intervals. These stations have the suffix IBH for boreholes or

/WT for wells.

(vii) Evaporation Stations

There are S5 evaporation stations in the country and these are listed in Table 3.2. These are maintained

by the Department of Meteorological Services and the figures are published by the hydrological branch

of MEWRD. US Class A evaporation pans, screened and painted are used. The screening is to prevent

birds from drinking and polluting the water.
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(viii) Water Quality Monitoring Stations

There are 96 water quality monitoring stations, listed in Table 4.1.

(ix) Sediment Transport Monitoring Stations

There are 21 sediment transport monitoring stations. These are listed in Table 4.2.

The areal distribution of the principal stations, the recorder stations, is shown in Figure 4.1.

The principal driving force behind the development of this network of recorder stations has been the

responsibility of the hydrologist to provide evidence in the water courts, which were set up to ensure

that abstraction licences granted would not substantially affect the requirements for primary use

downstream. This requirement was included in the 1914 Water Act, which led to the establishment of

the post of hydrographic engineer within the Division of Irrigation in the 1920s, and the establishment

of early gauging stations, sorne of.which are still in use. The network of stations has steadily expanded

since then, in step with the development of dams on the nation's rivers and the growing need to ever

more accurately determine the residual flows in the rivers. The widespread use of gauging structures

has come about partly as an adjunct to the construction of diversion weirs across the rivers and partly

to allow the rapid acquisition of accurate streamflow estimates without the extensive fieldwork

. necessary to establish a rating relationship on a natural river section. This policy is similar to that

applied in the RSA where dubions resuIts have been obtained at sorne sites due to sediment deposition

and scour behind structures. The current network is used to produce a very wide range of streamflow

data with the absolute minimum of fieldwork.

Field data collection is largely limited to changing charts at the automatic water level recorders located

at the principal stations, and the taking of occasional water levels at the secondary stations. Sorne 100

observers or so are employed by the branch to do this work, and when an observer's duties cover more

than one station a bicycle is provided to allow him to reach the other stations. Distances of 70 km or so

are traveUed in this way.

The water level recorders used are mostly made by Kent Instruments, with a seven-day clock and a

variable recording range of l, 3 or 6 m. Other instruments used are 'H' type recorders (developed

locatly and named after Mr Holdstock, an instrument technician ofthe hydrology branch) and Fisher and

Price punched paper tape recorders.

4.1.2 Metbods of Discbarge Measurement

In most of the hydrometric stations, the flow measuring device will be a standard V-notèll, a rectangular

notch, broadcrest weir, flume, or combination ofthese. In cases where a combination ofnotches is used,

these notches are separated of 0.5 m wide x 3 m long division walls to suppress any possible contraction
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TAIlLE 4.2

Sediment Sampliog Statiom

HYDR REF RIVER:NAME LAT. LONG. PERJOD

ZONE NO. S E

AGI A68 Gwayi DIS Bembesi confluence 1901 2744 1976-1979

AS4 A32 Shangmi River 1855 2847 1975-1976

BU B35 Limpopo Beitbridge 2213 2900 1976-1979

CH5 C21 Manyame:Hunyani Poort UIS GfW 17 58 3054 1976-1988

eus C4S Umsweswe:C1aw Dam DIS GfW 1827 2952 1976·1985

eus C87 Umsweswe:C1aw Dam UIS GfW 1827 2959 1976-1988

DM3 042 Umfurudzi:Eben Dam UIS GfW 1710 3130 1986-1988

DM3 043 Umfurudzi:Eben Dam DIS GfW 1709 3132 1986-1988

DM4 041 Mazowe:Uons Den GfW 1717 3133 1981-1988

DUR1 D48 Wengi:Mwenje Dam UIS Aume 1715 3057 1986-1988 •
DUR1 049 Sawi:Mwenje Dam UIS GfW 1710 3059 1986-1988 •
DUR1 050 Nyamasanga:Mwenje Dun UIS A. 1713 3059 1986-1988 •
DUR 1 061 Wengi:Mwenje Dam Outlet Aume 1716 3102 1986-1988 •
EMI E19 Machek.e:Condo UIS GfW 1855 3157 1981-1988

EM2 E136 Lesapi:Lesapi Dam UIS GfW 1833 3207 1979-1981

E01 E130 Odzi:Odzi Gorge GfW 1946 3224 1981-1988

E04 E61 Odzi:Odzi Bridge C/S 1855 3225 1976-1988

ES1 E149 Save Causeway 2100 3210 1979-1988

ES4 E1l8 Devure:Chisurgwe FIume 1954 3208 1981-1988

ES6 E161 Save Nyamasanga GfW 1942 3217 1987-1988

ES8 E21 Save:Condo Dam Site GfW 19 13 3201 1981-1988

• Sampling only when Mwenje Dam is spilling.
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in f10w over the notches (see Plate 1). There are a few stations (usually labelled C/S for control section)

where the calibration is carried out by current meter, radio isotope, or other method of gauging.

Problems can occur when one extrapolates out of the range of the standard devices in high flood and

the specifications for accurate calibration are exceeded. A sketch of a typical gauging weir is given in

Figure 4.2.

Control section gauges account for about 4% of those listed in Appendix D, and only 2% of the stations

presently in use.

The branch is believed to possess two or three current meters, but none of them are regularly used, and

there is, at present, no proposai to recommence current metering within the country.

The hydrology branch was near the forefront of technology in the mid-1960s with the development

gauging techniques using radioactive tracers. Much of this pioneering work continues, with artificial

gamma-emitting radio-tracers still being used to measure streamflows of up to 50 m'/s with an accuracy

of±5% (Wurzel, 1987). Tritium has also been used to gauge f100ds as large as 3000 m'/s (Wurzel and

Ward,1982).

Recently. Hydraulics Research Ltd has been engaged on an ODA-funded project to re-examine discharge

measurement techniques in Zimbabwe. with particular reference to the accuracy of the theoretical

ratings used for gauging structures and to the utility of using natural vegetable horseradish (a chemi

luminescent compound) as a tracer in dilution gauging.

The use of horseradish as a tracer was pioneered in the medical field. with the development of

techniques to detect the vegetable at very 10w concentrations. The technique was easily transferable.

as the raw material is cheap to buy. and being a natural substance is unlikely to have significant side

effects orpollution potential. Unfortunately. carly work bas shown that the material reacts with the river

water on dilution. decaying in concentration with time. Work still continues to try to get around this

problem. but the initial optimism has waned.

4.1.3 Equipment and Maintenance

The bulk ofequipment owned by the hydrological brancb is made up ofwater levels recorders. with over

300 recorders deployed in the field. Maintenance of these is largely carried out in the branch 's own

workshops in Cranbome. Harare. or the subsidiary workshops at Bulawayo. Masvingo and Mutare. The

in-house capabilities in this direction are comprehensive, possibly due to problems in obtaining spare

parts during the period of trade sanctions. At present. spares for both the Kent and 'H' recorders are

made locally. and spare clocks and complete instruments are also held in stock.
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Plate 1

A Typical Gauging Weir
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Site maintenance of the gauging structures is also required, and this is proving to be more of a problem,

caused largely by a shortage of funds and transport. Hydrologists in the section are aware of the siltation

of sorne of the structures, and the growth of rushes upstream affecting the hydraulic performance, but

are unable to obtain the n~cessary funds to rectify such problems. Repairs to structures, such as the

replacement of flume floors eroded by floods, takes place at perhaps 5% of structures per year.

4.2 Organisation of the Hydrologieal Branch

4.2.1 Organisational Structure

The hydrological branch forms part of the planning division of the Water Resources and Development

Department of the Ministry of Energy and Water Resources Development (MEWRD). The organisation

of the branch is shown in Figure 4.3. The branch is led by the Chief Hydrological Engineer, assisted

by the Deputy Chief Hydrological Engineer.

Activities are divided into two parts· data collection and data processing. Data collection is the

responsibility of regional engineers (nominally for Mashonaland, Matabeleland, Manicaland and

Masvingo but there are insufficient establishment posts for ail these to be filled). Data processing is

carried out in the branch's head office, controlled by a data processing engineer.

4.2.2 Starrïng and Training

The establishment of the branch is summarised by grade in Table 4.3. There are, in addition, four posts

ofCivil Engineer V held against other branches. The basic qualifications of the various grades are given

in Table 4.4.

The civil engineers and technicians staffing the hydrological branch do not have any formai hydrological

training and are posted to the branch as and when required. Such expertise as they acquire is picked up

in the branch. It is recommended that they should become hydrological speciaIists and to this end the

engineers could be sent to suitable universities to acquire MSc Hydrology qualifications (these courses

are not available at the University of Zimbabwe).

The hydrological branch has never been a popular choice for engineers or technicians. On the whole,

they prefer to engage in work in the designs branch which they regard as 'true' engineering. Provincial

work is the second choice open to them and their last choice is usually the hydrological branch. Working

in hydrology, an engineer is less likely to be exposed to ali-round civil engineering experience. Neither

does a hydrologist rate highly his chances of gaining rapid promotion in other fields of engineering on

the merits of his performance in hydrology: any expertise he May acquire in this field will not assist him

in gaining promotion in 'main-line' civil engineering.
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TABLE 4.3

Staff Establisbment in tbe Hydrologieal Braneb (as at 1.7.89)

Grade Number of Number of

established posts filled posts

Chief Hydrologieal Engineer 1 1

Deputy Chief Hydrologieal Engineer 1 1

Civil Engineer IV 2 2

Civil Engineer V 2 2

Researeh Offieers 2 1

Civil Engineer Teehnieian 1 2 1

II 3 3

III 3 3

IV/V/Cadet 10 4

Laboratory Teehnieian 1 1

Other Teehnieal Staff 18 14

Administrative Staff 19 18

Workshop Staff, ete. 10 S

Aeeounting Offieer Posts:

- Workshop, ete S3 39

- Observers 105 98
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Grade

Civil Engineer V

Research Officer

Civil Engineering Technician V

Observer

TABLE 4.4

Basic Qualifications by Grade

Hydrological Branch

Minimum qualification

Civil Engineering Degree

Science Degree

Diploma in Civil Engineering from a polytechnic college

O-Ievels

4-9



These recruitment and retention problems are seen in the current paucity of Zimbabwean nationals

within the professional ranks of the branch, with less than half of the posts filled by nationals. and of

those few have significant hydrological experience. The use of expatriates to support the hydrological

service is understandable in a newly independent country, but it is disappointing in a country with

hydrological traditions as rich of those of Zimbabwe that more promising young hydrologists are not

being trained.

Over the past years a steady deterioration in the numbers of established staff for the hydrological branch

has taken place despite an increase in the network and an increase in the fields of activity such as

sedimentation. This is illustrated in Table 4.5. The Acting Chief Hydrological Engineer has reported:

••.. the present establishment is totally inadequate to meet the basic objectives ofdata collection

and surface water assessment programmes required for an efficient and economic planning of

water development works. It cannot even cope with their routine work, eg quality control of

data and processing of water right applications· at present some 250 applications are pending

and some of these go back to 1986. Unless remedial action is taken now the development of

the national surface water resources will be based on inadequate hydrological data with ail the

consequent adverse effects'.

A further area of concem is the doubtful quality of the hydrological data that are presently being

processed. The hydrological information is coming from the gauging stations to the processing section

with very little scrutiny of its validity by qualified and experienced staff because these staff are not

available. There are Many things that can go wrong to produce wildly inaccurate results, such as

incorrect range settings on the recording machines, incorrect water levels inserted by the observer on

the recorder eharts, inaccurate compilation of the discharge tables for each station particularly at high

flood level ete. Ali this requires the attention of special data quality control staff. ln this last area much

work needs to be done.

lt is recommended that the strength of the hydrological branch be increased so that its capability can

be improved in the following fields:

preparation of hydrological repons for water right applications;

quality of data processing;

detennination of gauging station diseharge at high flow;

sediment deposition data collection and research;

sediment transport monitoring;

To achieve these objectives, the recommended professional and technical staff needed are shown in

Table 4.5. The recommendations of the NMWP consultants on the hydrologieal branch, which have

not yet been implemented, are summarised briefly below:
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TABLE 4.5

Hydrologieal Braneh: Proressional/Teebnieal Posts: 1974 to Date

1974 1980 1988 Proposed

Chief Hydrological Engineer 1 1 1 1

Deputy CHE 2 2 1 2

Civil Engineers CE4 4 2 2 6

Civil Engineers CES 7 4 2 2

Research Officers 3 4 2 2

TOTAL 17 13 8 13

Civil Engineering Technician CET1 1 2 2 S

Civil Engineering Technician CET2 2 1 3 6

Civil Engineering Technician CET3 1 3 3 9

CET4/S/cadet 13 7 10 9

TOTAL 17 13 18 29
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(i) An additional Regional Hydrological Office be established in the Midlands Province to

bring the total number of regional offices to five.

(ii) The number of regional hydrological engineers be increased to five.

(iii) Ali regional Engineers to be in charge of and deal with both data collection and water

rights as weil as maintenance and construction in their respective regions.

(iv) Data collection and laboratory services to be removed from the Data Engineer's Office.

Data collection to be dealt with by the regional engineers and the laboratory to be

headed by a technician under the Deputy Chief Hydrological Engineer.

(v) The Water Rights Office be headed by a Water Rights Engineer under the DCHE.

However, most of the water right work would be carried out by the regional engineers.

These recommendations are supported apart from (v). The hydrological branch used to have an

establishment oftwo Deputy Chief Hydrological Engineers in 1974. There is one DCHE at the moment

and the provision of a further DCHE is fuUy justified in view of the proposed activities of the branch.

It is recommended that the one DCHE (A) be responsible for administration, organisation and data

collection and the other DCHE (D) be responsible for data processing, co-ordination of water right

activities, dam yield estimates, sediment and publications. If the water right work is carried out by the

regional engineers then the need for a water rights engineer falls away - the co-ordination wouId be

carried out by the DCHE (D). The staff requirements are included in the proposed hydrological

establishment shown in Figure 4.4.

The present inability of the hydrological branch to attract or retain adequate numbers of high quality

national staff is a major worry, especially with the urgent need to expand the branch. The present policy

ofrequiring staffto have civil engineering qualifications is not helping these matters, and it is suggested

that the idea of allowing graduates in other disciplines, such as geography. entry and promotion within

the branch be seriously considered. It is understood that the major activities of the rest of the Ministry

are predominately concemed with civil engineering, and such a policy change might have administrative

repercussions, but it is believed that graduates in other disciplines might prove to be:

more firmly committed to a fuU career in hydrology;

much happier with the type of work to be undertaken within the branch;

less Iikely to be offered lucrative posts in the private sector.

With a policy ofrecruitment specificaUy for the hydrological branch it would then be casier to justify

the specialist training that is urgently needed for most levels of staff in order 10 increase the general

awareness of the overall objectives of hydrological data collection and the importance of sound and
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accurate hydrological techniques. The experience of the Department of Meteorological Services over

the last decade has shown how a data collection agency can be revitalised, and the hydrological branch

is in need of similar treatment.

4.3 Streamflow Data Processing

4.3.1 Rating Relationsbips

As most hydrometric stations comprise combinations of standard measuring devices, the compilation

of the rating curves is carried out by computer. Each device has a code (VV for a 900 V-notch and so

on). These codes are summarised in Table 4.6 together with the discharge formulae which, in most

cases, has been taken from the USBR Water Measurement Manual (1967). The dimensions describing

the device are fed into the computer and the resulting rating curve is stored in the computer as a table

with discharges corresponding to each 20 mm of stage. The rating table is based on zero head at the

invert of the lowest gauging device. There is room for a maximum of 1 000 entries which permits a

maximum head of 20 m for a composite station.

At some stations there are two water level recording instruments measuring the flow at two points.

Usually one is the spillway of a dam which measures the flood flow and the other is a small measuring

device (flume or notch) to accurately measure the low flow. There are therefore two sets of charts

coming in from the field and the rating table will comprise two sections to process the two different sets

of charts. These stations are termed 'composite stations' and the computer accesses the appropriate

section of the rating table depending on the code number that the data processor has fed in.

It is not possible for economic reasons to construct a standard measuring device that will accurately

measure aIl major floods. In the absence of any other information in these cases and in order to provide

a basis for the extrapolation of the rating table above the capacity of the measuring device, it has been

the practice to compute the rating table to a height above the device' s cutoff wall of 0.5 m or haIC the

height of the device, whichever is less. The flow over the cutoff wall is usually treated as broadcrest

weir (Code BC) flow. The height to which the computation is carried out is termed the maximum head

and the computer calculates the discharge above maximum head as a log/log curve based on two points,

one being the discharge reading at maximum head and the other being the discharge at a level that is Cive

increments ofhead below the maximum head. Assuming that the specifications regarding height above

bed etc are still vaUd at this stage, this procedure tends to overestimate the extrapolated flow. However,

as the restrictions will be violated in most cases with significant approach velocity heads, it is probable

that the extrapolated curve is reasonable.

Nevertheless, in order to improve the accuracy of these extrapolations, a systematic programme of rating

these stations at high flow by means of radio-isotope methods, conventional current meter methods or

hydrauUc modelling is a high priority.
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TAULE 4.6

Surnmary of Discharge Formul:le Used

NEWNAME

Mbcn:ngw~

Chivhu

EsiSodini

M:l.Svingo
J<:,dom.

FORMULA

Ox:gutu

Mhœ1gura

Q = .5S2"'C°b°h"1.5

C=2.1 &+3°hiL
C",2.63

C=2.392+o.531 0h/L
C=3.J2

Chinhayi

Q=-:a""1.ll2S0ft\n

Mulan:

C=1.43+I.S2/{1~.I6)

n= I.JS+O.551(lMl.2S)

L=0.495 m

L=O.990m

L= 1.48Sm

L=2.745 m

CONDmONS

0<lVL<O.15

0.15< hlL <0.45

0.45< hlL <0.75

0.75<hIL
Sinni.

Cullhl'Olll Aumc::

Umeali

OucQuc

111e fnlluwing is. Iisl or n:Je~ new Mmes :1.< publishcd

Symbols:

lenglh of noceh or weiror bn:..JIh of nume : m

dischargc eoc(fieicnl

ri<c in hcighl lÙong sl"l'" : m

he;xl': m

Ihickncs. of broad cresl weir or

lenglh or cuNhmal nume : m

hei!ht or devi"" ahove hcd : m

Di~ : eubie mc:ln:.a \'CI' IClCOIld

G:IlDnma
nr:SCRIPTION
Il:u1ley

MllIlgul.>

Rectlll1gul:l.r broad cre.." weir:
Mrcw~

S:llishury

Selukwe

SI",,,,,,,;

p=

Q=

h ..

C ..
D.
h ..

L..

COMP.
CODE

BC

co
CC

CB

cr

IIC

HF

IL'i

QG

pp

MP

R.ivelS:

ReeI""!"lar e'Onll-=tcd noIeh

Bubye

Reelangular surrn:ascd noIch

(Fr.n:is formula)

HunY"-"i
R.:cl:lngular ""rr=scd noIeh

(Angle iron crests - oec:
noie 1hclow)

Mmurnny"",a

MlIZOC

O!"C ICClion weir

N"",

NuonelsÏ

Ny:diri
P"",haIlnume

H=I mcmulUl in SlillinS
weil ....rec:ificd in noie 2
Umnioli
P:u:sh:l1\ Aume

(IlClld mc.asu1Ul1II upsrn:am
pooIleyc\)

hlp =0.2S
Odl<O.6 m
h>O.6m

O<b<O.IS
0.1 Sd.<2.7S
b>2.7S

Q= !.S4°(b-O.2°h)°h" 1.5

Bubi

Q=1.B4°h"I.5

G...eN

Manyamc

Q=C°b°h"I.5
C=1.1l40(I+O.OI2/hll.S) Osee noie 1

C=1.S4

Am~nz:"nnyama

MEo...e

~.5S2"'C"b°h"I.5

c.o.6I-1{S.S°b,/HD+S.49)11.5

IID=Q:sisn hcad:m

Nyadirc

Q=2.326°~1.55

Qz 0.J717°b°(hOJ.28Oll)ll{1.57°L"O.026)

Q=(2.293°b+O.474)°h"1.6

Munyari
As Jor pp but sutmilUle:

hz 0.113 J Upstn:Am root h above
lhl'Olll inYClt.

SB Siopins bmed~l weir Q-O.22"'C°b°h"2.51D
Q:oO.22"'C"b"(hII2.5-(h-D)II2.S)1D

SC Slnrïng c:nnll'llClcd noIch Q=O.73S(hID-O.1)°h"2.5

~.73S°(hlD-O.1)°(b"2.5.(h-D)II2.S)

55 Siopins aI"pn:ascd noIeh 0dl<D
h>D

Q=O.73sob"h"2.51D .
Q=O.73sob°(hll2.5-(b-D)II2.S)/D

vv 90 VnDlch Q=1.34"h"2.48

Nole..:
1). Mm ftlC~ular.u~nDlchcd pugins weilS in Zimbabwe arc eonslructe:d

...ilh an anl!\e iron (UlUally ISOmm II 1000m) cresl. For 10... h=ds lhe now

oycr lhe~e iron ïs. bccaI... or the roundcd c:rc:sl. sn:arer chan lhe lhcon:ricllI
no... over D lhin rtale weir. 1bc quotcd formula i. the appn>llim:>le rc:pre=ntarion

or lhe eurve siven by KricI JJ>. (1963).

2)· ronnnulac gÎYa'l in USBR Waler MClL""rcmcnl M"""",I (1967).m mclrie:llcd.
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4.3.2 Data "andling Procedures

Ali processing of flow data is carried out by computer. Each hydrometric station is allocated a six-digit

code number which is used by the computer to access the rating table from the rating table directory and

to process the incoming field data. The code number is of the form: ABCCDE

Where:

A = Hydrological zone: 1 = Hydro Zone A

2 = HydroZone B

3 = HydroZone C

4 = HydroZone D

5 = HydroZone E

6 = Hydro Zone F

7 = Zambezi

8 = Standard notches

B = Station type ot04 = river flow recorders

5 and 6 = canals

7 and 8 = gauge post stations

9 = gauge post canals

CC = Station number within zone. IfCC is greater than 100 then B is augmented by

1. Thus OP station 'Nyamatonora: Nerutanga Dam U/S Notch' Zone Ref. Nr

EOP 131 is coded 583101.

D = Rating Table Modification Number.

For the original measuring device as constructed D=O. Every time the structure

or gauge datum level is physically changed, the modification number is

augmented by 1. On the rating table the date of the change is inserted in the

'Date Opened' field. When a new modification is added to the directory, the

appropriate 'date closed' field is filled in on the previous modification. Ali

rating tables for stations with different modification numbers are retained in

the rating table directory. The computer checks the modifications number, date

opened and date closed to ensure that it is processing the incoming field data

with the appropriate rating table.

4-15



E = Rating Table Version Number.

For the first compilation of the rating table, E = 1. If subsequent additional

information eg isotope gaugings at high flow, warrants changing this rating

table, then the version number is augmented by 1 and aIl previous water level

data should be reprocessed from the opening date of the relevant modification

number. A new rating table version overwrites the old version in the rating

table directory.

To illustrate station code number 515112 refers to the second version of the

El 51 Ingezi Sivumba flume rating table after il was physically modified once.

The hydrological observer at the station always marks in on the chart the starting and ending days, times

and water levels. He also, in the case of the usual seven-day chan, marks in check readings during the

course of the week. The charts are then monitored by the Area EngineerfI'echnician before they are

processed, in order to check t~at the chart range has been entered correctly, the check water level values

correspond to the chart trace and that the chan time base is correct. Once checked, the chans are sent

to the processing section, where current practice is to hold chans until a complete year of records are

available before they are processed. Processing is carried out by a digitizer. The processing computer

program always corrects the incoming chart data to the hydrological observer's figures. It is essential,

therefore, that the observer has adequate training in this regard.

Data is usually processed annuaUy, the hydrological year being the 1 October to the 30 September. The

printout, an example of which is shown in Table 4.7 lists:

annuaI volume of runoff;

monthly volumes of runoff;

maximum monthly peak flow;

Bumber of days of no flow each month;

duration table showing number of days when the flow was within selected classes;

average flow for eaeh week of the year;

average flow for eaeh day of the year.

The stage/time data are stored initially on dise and then transferred on to magnetic tape.

Every year the summary for each station is updated with the new year's data and the summary program

rerun. This lists:

monthly volumes of runoff;

annual volumes of runoff;

mean monthly and annual volumes of runoff by pentade;

mean monthly and annual volumes of runoff over the period of record;
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coefficient of variation (by moments and method of maximum likelihood) ofthe annual volume

ofrunoff;

average dimensionless annual hydrograph by month.

4.3.3 Computer Data Processing

The data handling system was computerised in the early days of computers, weil over a decade ago. The

machine currently used is a Perkin-Elmer mainframe, based at the Government's Scientific Computer

Centre (SCC) in Harare. The hydrological branch has a direct link to the computer through a satellite

terminal, equipped with a digitiser and a graphies capability. Prior to 1982 an earlier generation

computer was used, accessed through a card reader. As a consequence, ail early data and the processing

software that was developed in house is ail on cards.

There are a number of limitations in the present computing set-up, which include:

problems of access due to power cuts, computer breakdowns, line breaks or faults with the

terminal equipment;

insufficient hard disk storage available to store ail data, and clumsy, time consuming

procedures to allow the reading of magnetic tapes from the data archive;

inefficient data handling software;

lack of transport whenever visits do have to be made to SCC.

In addition, there are a number of stand-alone micro-computers within the branch, used for:

digitising charts when the main computer link is not functioning;

compilation of the water rights database;

word processing.

Recently, Interconsult undertook a major study of the computational requirements of the department,

recommending a Computer Aided Water Information and Design System ('CAWOlS '). Subsequently,

a Wang mini-computer system has been purchased and installed, capable ofrunning up to 32 terminais.

The mini-computer is intended primarily for use as a word processing, accounts and management

information system: the original idea being that the scientific work would still be done at SCC.

However, the presence of a powerful, modem machine within the department with the capability of

handling the section's data processing requirements much more efficiently than the present

arrangements, provides a very attractive proposition, which is worthy of detailed consideration. The

recent anival of a data processing expert (funded by the Commonwealth Technical Fund) within the

section also provides the opportunity for a thorough overhaul of the section's data processing software.
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4.3.4 Data Arcbiving and Publication Systems

Historie data are stored on three media: on the original charts; as digitised water levels on magnetic tape

and, for data prior to 1982, on punch cards. Only the most recent data are stored on hard disk at the SCC.

The punch card information, whenever required, can be translated on to a magnetie tape at the Ministry

of Agriculture.

Historie data have also been published. Annual yearbooks have been prepared from 1956/57 to 1978/79,

and a book of hydrological summaries has also been published, eovering the period from start of records

to 1980. It is policy to continue this publication, and it is understood that the 1979/80 yearbook is

currently awaiting typists to prepare the typescript. The data have also been assembled for subsequent

years, and await resources to allow publication.

4.3.5 Users of Data

The principal users of hydrologieal data are the engineers of MEWRD. There are, apparently, few

external requests for data, and so presumably most potential users satisfy themselves with published

information, particular'y the Hydrological Summaries to 1980. The difficulty of obtaining historie data

from the computer has been demonstrated during the present study, when we were informed that it was.

likely to take weeks to find the right tape, find the computer working and with a free tape drive,

download the information on to hard disk and printout the full daily summaries. Apparently, there is no

program to identify monthly f10w data and print it out, partiy as data archiving is entirely in the form

of time/water level co-ordinates, requiring reprocessing using the appropriate rating table.

Data use within the ministry is nearly always related either to water rights applications, or to dam

design.

For dam design, there are some very weil established methods ofusing the data, described in the internai

document •A Guide to the Design and Construction of Medium Size Earth Dams in Rhodesia' (1977).

These are based on a number of comprehensive regional studies undertaken within the branch (for

example, Mitchell 1974, 1977), but it is slightly worrying that these techniques now appear to be applied

without thought, consequently halting the development of hydrology as a science within the branch.

The processing of water rights applications tends to use summary statistics of eollected data in order

to establish whether the stream from which abstraction is requested has any uncommitted resources for

the season for which the application is made. These data might be the lowest daily discharge reeorded

each year during the season (for an application without storage).

For an application ineluding the use of storage, analysis includes the use of a technique developed by

Kabell (1984), using the mean annual runoff and its coefficient of variation to define a yield for a given

storage volume.
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For catchments without a suitable gauging station, the equivalent statistics are translated from a nearby

•similar' one. There currently appears to be no routine method used to correct for upstream abstractions,

and hence data distortions, in these processes, an oversight that is becoming increasingly important as

the catchments are developed. However, the technician currently processing water rights applications

has over 30 years' service and is very familiar with river behaviour and existing rights. A crucial period

may arise when he retires, and the whole methodology of resources assessment may benefit from a

thorough and detailed review.

4.4 Quality of Surface Water Data

With the widespread use of gauging structures, the quality of data collected from the hydrometric

network should be good. There are, however, a number of areas of concern identified below.

(i) Chart Range

For many years the hydrological branch has standardised on the Kent RL type recorder on the majority

of the 300-plus automatic water level recorder stations. These machines can be set to 1,3 or 6 m range.

Thus, if it is set on 1 m range then there will be good definition and sensitivity at low flow, however,

if the river stage rises to a depth greater than 1 m on the gauge plate, then the recording pen will come

to the end of its travel and the pen trace will stick at the top of the chart. The tendency has therefore

been to set the machines of 6 m range so that large flood peaks will be recorded: this causes a loss in

sensitivity at low flow. Short of re-equipping the whole recording network with chart reversing analogue

instruments or digital machines (which would require a large capital inputand complete reprogramming

of the computer software) there seems to be little that can be done if the present policy of recording

flood peaks is to be retained. In this connection it should be noted that the present bank of flood data

. collected over the years has proved invaluable in arriving at a standard procedure for sizing of spillways

in dam design - see Kabell (1988).

(H) Quality Control

As explained above, the computer program that processes the stage/time data coming in from the field

stations corrects all heads and times given by the recorded charts to those given by the hydrological

observer. For various reasons there are always discrepancies between the observer and the charts; some

are minor and some are significant. The data processing system is therefore very dependent on the

education, training and zeal of the full-time hydrological observer. Some of these people are very

reliable but, because they have usuaUy bad no formal academic training in this field (their maximum

achievement is Cive O-levels) they cannot be expected to understand aU of the technicalities of water

flow measurement. There is a 'backup' in the data processing system in that all 'area' engineers and

technicians in the hydrological branch are required ta peruse the incoming charts and initial them to

indicate that they are satisfied with their quality.
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There is an establishment of four civil engineers (two with the grade of CE4 and two of CE5) and five

civil engineering technicians (two of CETl and three of CET2). The duties of only haU these officers

include the inspection of the more than 500 recorder charts, canal and gauge-post readings coming in to

the data processing section each week. Obviously they cannot be expected to give the detailed attention

the task requires. With more than 300 current gauging weir stations, each with a capital cost of (say)

$50 000 in today' s terms, there is a total capital investment of $1.5 million tied up in this hydrometric

network. It is therefore important that sufficient competent staff (hydrologists and technicians) should

be provided to monitor and supervise the data collection process. The acting Chief Hydrological

Engineer has submitted a proposai to the Permanent Secretary for MEWRD to increase the establishment

of the hydrological branch by one CE3, three CE4s, one CE5, three CETls and three CET2s. In view

of the above, this is strongly supported.

(Hi) Transport

At the present moment the hydrological branch is allocated two government vehicles with which to

operate the hydrological network and to carry out ail the other duties required for sediment transport

monitoring and for the administration of the Water Act eg inspection of river flows in water disputes,

inspection of site conditions for preparation of hydrological reports to the Administrative Court etc.

This number of vehicles is quite inadequate and it is strongly recommended that the fleet be increased.

(iv) Calibration of Gauging Weirs

As mentioned above, the devices used for flow measurement are ail standard devices, and they should

be accurate during flow conditions when the specifications regarding height of device above bed,

distance of sides of weir to sides of the approach channel and aeration are not violated. At low flows

they are not, but at high flows, it is more than probable that they are violated. Hydraulics Research,

WalIingford, UK, has been commissioned 10 examine this aspect and will, in due course, be presenting

a report on 14 selected gauging stations, Iisted in Table 4.8.

Preliminary results have suggested that the relationships used are basically sound, but some fundamental

errors have been found, such as the use of incorrect dimensions when deducing the stage/discharge

relationship, which might introduce errors ofup to 20%. Otherpotential problems, such as submergency

at high flows or siltation at low flows are not believed to introduce significant inaccuracies.

(v) Upstream Abstractions

The demands on surface water are so great, (especially in the dry season), the number of constructed

dams so large, and the history of water development in the country so long that the pattern of natural

runoff has been obscured in ail but the very least developed areas of the country. Data sets are therefore

Iikely to show changing patterns with time, reflecting upstream developments. Consequently data must

be used with care.
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TABLE4~8

Selected Stations for the AnaJysis of Flow Measurement Structures

Station

Nr

River Station name Catchment Notch

capacity

(m'/s)

Maximum

recorded

flow (m'/s)

C23 Nyatsime Edinburgh 500 54.7 48

C22 Mukuvisi Manyame Poort Dam 231 14.7 77

C21 Manyame Manyame Poort Dam 1510 95.1 549

C61 Manyame Chinhoyi Old Rd Br 5340 16.5 992

C74 Manyame Mukwadzi 6107 49.5 645

C24 Marimba Manyame Poort Dam 189 17.1 300

C25 Mukwadzi Ayres Poort 282 91.4 92

C75 Mukwadzi Manyame Confluence 1730 33.5 444

C79 Umzururu Darwendale Dam 221 7.4 186

C83 Gwebi Darwandale Dam 362 49.1 251

D38 Mazowe Bindura Sangere 2360 5.9 1450

041 Mazowe Lion's Den 3300 114.0 620

D60 Mazowe Virginia 655 4.0 232

D39 Wengi MwenjeDam 570 26.5 500

TABLE 4.9

Densities of River Gauging Stations

Zone Numberof Drainage Density (Stations per 104 km1
)

Discharge Water level Area . Discharge Water level

stations stations (km2) stations stations

A 41 54 102557 4.0 5.3

B 62 81 62541 9.9 13.0

C 62 71 90523 6.9 7.8

D 51 66 36711 13.9 18.0

E 104 179 84550 12.3 21.2

F 14 92 7296 19.2 126

UNESCO/WMO Rccommended minimum 2.0 2.4
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4.5 Surface Water Data Gaps

The densities ofriver gauging stations, by hydrological zone, are given in Table 4.9, where they are also

compared with the UNESCO/WMO minimum recommended densities. The installed network densities

are aIl much greater than the minimum networks.

The necessity of maintaining the large number of stations currently operated has not been fully

established, butit is believed to relate to the need to monitor resource abstractions and resource-sharing

agreements. Given that the gauging structures have been built and are currently maintained on a minimal

budget, reducing the size of network is unlikely to produce significant savings and consequently, for

the present, it is recommended that the present network ofstations is notreduced. Detailed consideration

should however be given to undertaking an in-depth review of the usefulness of each station in case

resources are reduced in the future and there is a need to focus diminishing resources upon the most

important stations. To this end, the classification of station into primary, secondary or tertiary stations

is important. Primary stations would be those of fundamental importance, monitoring important

catchments, producing accurate data and with long records. Secondary stations are those which can be

used to give a better areal coverage of the principal hydrologic characteristics, supporting the primary

stations, and tertiary stations are short-term stations established to fulfil a particular data need.

Despite the high average network density, there are sorne areas that are poorly served. These include

smaller catchment areas in the lower rainfall areas in the communal lands such as:

(i) Mudzi River - Hydrological Zone DR!;

(ii) A representative small river in the Zambezi valley East ofKariba dam - say a tributary

of the Musengesi - Hydrological Zone CUG1;

(iii) Sengwa and/or Ume Rivers - Hydrological Zones AZ3 and AZ4. This area has large

coal deposits and development is taking place. Existing hydrological information is

sparse.

The processing of water rights does draw very heavily on data produced by the recorder stations, and

would obviously benefit .from having every stream measured. This need is particularly important to

assess corrent residual flows, rather than any pseudo-natural flow data set, as the granting of new

licences must depend on the flows that are presently unused. Consequently data of, say, ten years ago

are not particularly relevant to these applications, and neither are the flood flows. As long as the water

court procedures maintain their corrent importance. every effort must be made to retain as widespread

a network of accurate, low flow measuring gauges as possible with data that are promptly processed,

providing the database needed for accurate considerations of applications. The allocation of additional

resources to this area can easily be justified by the economic significance of abstraction licences to the

applicants.
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The need to maintain a gauge network to assist in the resolution of disputes over abstractions has

diminished somewhat. with the formation of 'water boards' on ail heavily exploited sub-catchments.

These boards are formed by the holders of abstraction licences and have specifie legal duties. but also

form a forum to locally resolve water disputes. A grouping of representatives of water boards to resolve

catchment problems has also been started.

4.6 Fluvial Sediment Yield

4.6.1 Introduction

Concern has been expressed for sorne time in Zimbabwe at the possible deleterious effects ofaccelerated

erosion on the sedimentation of water supply reservoirs. This was highlighted by the Agritex survey

of 1983 quoted by Interconsult AIS with an average of 39% siltation in 664 small dams that were

investigated. In one province, Masvingo, the average siltation was 62%. In this province there is one

reported case, Zaka weir, where the whole capacity of 100 MI was filled with silt in two years.

Sedimentation of reservoirs has become so much of a problem that MEWRD (Kabell 1983) has

recommended that small dams should not be constructed with a storage capacity of less than 10% of the

estimated mean annual runoff of the catchment.

4.6.2 Description or Network

Systematic sediment transport monitoring in Zimbabwe was first started in 1975. The work was initially

sponsored by the University of Zimbabwe and the hydrological branch of MEWRD and is now wholly

the responsibility of MEWRD. The monitoring sites were located at hydrometric recording stations and

these are listed in Table 4.2.

4.6.3 Methods or Data Collection

These are:

(i) monitoring the sediment concentration at a river location over a period of lime and

integrating the sediment transport rate over time;

(ii) measuring the amount of sediment deposition in an existing reservoir.

Sediment monitoring was confined to measurement of suspended and dissolved loads. Sampling was

carried out by the hydrological observers resident at the hydrometric station. At one station a Kahlsico

Automatic sampler was used but this was discontinued because of breakdowns and shortage of spares.

Samples were taken manually and frequency depended on the magnitude of discharge. At high flows

up to six samples per day were taken and at low flow one sample was taken per day. For the suspended
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load measurements a Corning Colorimeter was initially used and this was followed by the use of a

Spectrophotometer. Dissolved solids were measured with a MC4 Soil Conductivity Meter. Published

results by Chikwanha (1980) and Ward (1979) are Iisted in Table 4.10.

Sediment studies have also been carried outon the Save Riverby Hydraulics Research, Wallingford with

a view to estimating the Iikely effect of siltation in two proposed major dam sites (Chitowe and Condo

dams). These dams have been identified for many years ta have a good potential for large-scale

irrigation development in Zimbabwe. In Report EX 1020 (1983) the effects of three different sediment

yields (100,200 and 400 t/km2 per year) were analysed.

As part of The National Master Plan for Rural Water Supply and Sanitation (NMPRWSS) the

consultants, Interconsult AIS, carried out a sUt survey in 1984 of 30 existing dams which are fairly

representative of conditions in Zimbabwe. Three methods of survey were used:

(i) conventional air photography with ground control;

(ii) survey boat equipped with a multi-frequency echosounder and a computerised

navigation system;

(iii) direct measurement of silt deposits using a penetrometer or by digging observation

pits.

Methods (i) and (H) required details of the original basin survey in order to calculate the volume of

sedimentation by subtraction of the 1984 capacity from the starting capacity.

The results of the survey are given in Volume 3.2 of the NMPRWSS and are listed in Table 4.11.

4.6,4 Quality or Data

Inspection of Tables 4.10 and 4.11 reveals that the average annual sediment yield (excluding the low

runoff year 1978n9) using the sediment transport monitoring method was 38 t/km2 per ycar while the

NMPRWSS measurement of sediment deposited in existing dams gives an average figure of 211 t/km2

per year. There is a significant discrepancy which could be caused by:

the sediment concentration figure obtained at cach river cross-section in the monitoring method

is not representative of the whole cross-section - in most cases this figure is obtained from a

single sample at one particular point;

the monitoring stations are generally located on larger catchment areas than the dams used in

the NMPRWSS survey.
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TABLE 4.10

Summary of Sediment Monitorin~ Yield Rel\ults

(Only Suspended Load)

Source:Chikwanha & Ward

STATION RIVER CATCHMENT YEAR SUSPENDED

NUMBER AREA SEDIMENT

km2 YIELD

t/km2/yr

A68 Gwayi 14400 75n6 13.50

76n7 3S.90

77nS 115.30

835 Limpopo 196000 76/77 25.90

77ns 55.60

7Sn9 3.20

C21 MMyame 1510 76/77 24.S0

77nS 21.10

7Sn9 1.65

79180 2.S0

S0/81 22.60

CS7 Umsweswe 1990 7Sn6 21.00

76/77 34.00

77ns SO.40

7sn9 0.55

79180 12.00

S0/81 36.40

041 Mazowe 3300 S0181 119.00

E149 Save 42300 79180 7.60

S0/81 1350

Average, cxcluding 1975n9 (low runoffyear) 37.90
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TABLE 4.11

Results of Iotercoosult AiS NWMWP SSEP Siltatioo Survey 1984

DAM CATCHMENT SEDIMENT YIELD
AREA Apparent Nctt·

km2 t/km2/yr t/km2/yr

Chatikobu 2.40 421 449
Nyamembwe 7.00 410 589
Nyamasa 7.10 157 160
Masv8ure 8.60 469 657
Demba 10.00 681 1216
Mabgwe Materna 28.00 80 120
Masunswa 29.00 348 885
Banga 38.00 12 20

Mopanzure 43.00 526 938
Dowe 52.00 306 724
Ngwenya 54.00 245 319
Hazeldene 59.00 91 176
Questeds 61.40 84 84
Nyarushangwe 108.00 704 864
Makaholi 154.00 10 12
cnikwedziw8 205.00 45 45
Mchingwe 298.00 35 41
Mazowe 348.00 64 III
Upper Urngusa 401.00 48 48
Sheet 435.00 88 88
Siya 518.00 300 300
Ngezi 1399.00 65 78
Manjirenji 1536.00 319 515
Ruti 2615.00 333 333
Kyle 3989.00 60 80

MEAN 236 354

WEJGHTED MEAN (by area) 170 211

• Net sediment yield =Total sediment deposited per year 1(total ares - (C1ass 1 +md areas»

C1ass 1 : No lIJlP8rent erosion
C1ass md: Erosion along dn.inage lines
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While a considerable amount of data have been accumulated on rates of erosion from small agricultural

plots, there is very little hard data on rates of sediment transport in rivers. The NMPRWSS survey is the

first comprehensive survey that has been carried out in Zimbabwe on sedimentation of existing dams

and in view of the concern that is expressed at the apparently accelerating rate of deforestation and

possible land degradation and its effects on water supplies, it is strongly recommended that MEWRD

acquire the staff and equipment to continuously monitor the rate of sediment deposition in these and

other dams. On page 36 of the Interconsult AIS report' Application of the TERMOS 3D package for

analysing sedimentation in reservoirs in Zimbabwe' it is estimated that the cost of providing the

necessary equipment and training would be US$279 750 = Z$447 600.

4.7 Water Quality Monitoring

The responsibility of routine monitoring of surface water quality lies not with the hydrological branch

but with the operations division of the ministry. Their monitoring programme is largely limited to the

sampling of water at effluent outfalls in order to check that quality standards for effluent are being

maintained.

Samples are currently analysed in of the Govemment AnalystLaboratory of the Ministry of Health, but

MEWRD has for sorne time and for various reasons made representations for the establishment of a

water quality laboratory within the ministry. (see 'Assessment of MEWRD's need for a Water Quality

Laboratory' by the British Geological Survey, 3 November 1986).

It is understood that this matter has now been resolved and that govemment has approved, in principle,

the establishment of this laboratory with the proviso that only 30% of the technical work (analyses) is

carried out by the MEWRD laboratory while the remainder is carried out by Ministry of Health

personnel. Donor funding is available for the construction of the laboratory and for the provision of the

necessary equipment. There are, at present MEWRD personnel who can be allocated to staff such a

laboratory in the immediate and short tenn. Obviously, in the long-term, staff will need to be trained

for full-lime attention to this project.

The lack of a regular sampling programme to determine 'base-line' quality standards of the surface

waters of Zimbabwe was felt during the NMPRWSS, when·efforts were made to analyse sporadic

samples taken, and to interpret the results nationally. The conclusions drawn, that surface water quality

is variable and generally more unreliable than groundwater quality were indicative of the paucity of

data. The NMPRWSS did, however, stress very strongly the need for surveillance and monitoring of

water quality at all water intakes.

The network ofwater quality monitoring stations currently in use is listed in Table 4.1. Just under two

thirds of the network of just under 100 stations are designated as water pollution control stations,

. intended primarily to monitor water bodies in danger of being polluted. The remainder are water quality

monitoring stations, mostly used to monitor water quality adjacent to abstractions for water supply.

4-28



CHAPTER 5

GROUNDWATER

5.1 Groundwater Resources

The Basement Complex occupies a large part of central Zimbabwe. Vast areas of gneiss intruded by

younger granites make up some 60% of Zimbabwe. Irregular shaped bodies of metalavas and

metasediments (the greenstones) are contained within the Basement Complex of central Zimbabwe.

Linear and sheet dolerites are found along the central axis and in the north-east.

The Karroo sediments underlie much of the west of the country and are also found along the Zambezi

and Limpopo valleys. The basaIt flows which closed the Karroo sedimentation period occur in the

south-east and west.

Mudstones with subordinate clastics of Cretaceous age occupy areas in the Darwin and Gonarezhou

districts. Tertiary and Quatemary age formations include the Kalahari sands which are extensively

developed in the west. and alluvial deposits particularly along the Sabi valley.

A generalised map of the geology of the country is shown in Figure 5.1.

The Kalahari sands and the Karroo sediments form the most extensive aquifers in Zimbabwe;

borehole yields are between 1 and 3.5 1/s although up ta 10 l/s can be obtained from the Kalahari

sands.

Within the Precambrian formations. groundwater occurs both within fractures and in the overlying

weathered zone. The weathered zone is more thickly developed on the African surface than the post

African. leading to borehole yields in the range 0.6 to 1.11/s for the former and 0.1 to 0.31/s for the

latter.

The higher yielding Basement Complex formations include the greenstones where yields range

between 1.2 and 3.0 Ils and the Lomagundi dolomite and Tengwe River group. Higher borehole yields

bave also been located in the contact zones of the Great Dyke.

A summary of average borchole yields within the major geological divisions is given in Table 5.1.
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TABLE 5.1

Average Borebole Yields

Geologiea' division

Archean granitic and gneissic rocks:
Post-African and plio·quaternary surfaces
African surface .

Greenstone:
Bulawayan formation (metalavas)
Shamvaian formation (metasediments)

Argillites of Piriwiri. Lomagundi. Tengwe River and Sijarira formations:
Mainly shales. slates and phyllites

Calcareous rocks of Lomagundi and Tengwe River group:
Lomagundi dolomite and Tengwe River limestone

Umkondo group:
Dolerites. quartzites

Karroo:
Upper and lower Wankie sandstone
Madumabiza mudstone
Escarpment grit
Forest sandstone
Baton basaIt (Lower Jurassic)

Cretaceous formations:
Mudstones. sïltstones. sandstones

Kalahari sands:

Alluvial deposits:

Mashonaland dolerites:
Associated with granites and gneisses

Source: National Water Master Plan

5.2 Groundwater Development

Yield
(m'Id)

10 - 50
50 - 100

100 - 250
10 25

10 - 50

500 - 2 000

20 - 200

100 ·3400
10· 25

100 • 300
50 • 300
20 - 100

10· 50

100 - 1 000

100 - 5 000

50 • 250

The total number of boreholes and band dug wells in Zimbabwe is not accurately known but recent

estimates suggest that over 25 000 boreholes exist of which 10000 are located in Communal lands.

Assuming an average discharge of7.5 m'Id the total abstraction is 70 million m' per year. equivalent

to less than 0.1 % of the total average rainfall of 800 mm.

Dore provided the following table of drilling activities in 1984.
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TABLE 5.2

Drilling Activities in 1984

Agency Percussion Air hammer/ Total

rigs rotary rigs number of

Number of Number of Number of Number of boreholes

rigs boreholes rigs boreholes

MEWRD 35 330 12 222 552

DDF 10 180 180

Contractors 65 650 14 504 1 154

Total 100 980 36 906 1 186

In 1986 and 1986 the number of boreholes drilled was 1 070 and 1 044 respectively with an average

total depth of 48 m.

The typical borehole design includes 6 inch diameter 4 mm thick mild steel casing with torch slots.

PVC Coordination Unit, National Action Commitlee and National Water Master Plan office have been

set up to coordinate and plan activities and collect and assess data.

5.3 Organisation and Management

Sorne of the organisations involved in groundwater development, mainly through rural water supplies,

include:

Ministry of Local Govemment, Rural and Urban Development;

Ministry of Engergy and Water Resources Development;

DisUict Development Fund;

Ministry of Health;

Ministry of Community Development and Women's Affairs;

private drilling contractors including:

Whitehead and Jack

Steyns Waterboring

Drill weIl

Tone Boring Co, Japan

Water and Mineral, Botswana.
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The Water Act of 1976 however provides the MEWRD with the technical, professional and

engineering role in the investigation, development and management of groundwater.

The Groundwater Branch of the MEWRD presently employs the following technical staff in head

office:

1 Chief Hydrogeologist (expatriate, ODA funded)

1 Deputy Chief Hydrologist

4 Senior Hydrogeologists (l post is vacant)

4 Hydrogeologists (2 posts are vacant and 2 have recently resigned)

2 Technical Assistants (4 posts are vacant)

Five of the hydrogeologists have BSc and three have MSc qualifications. The Branch experiences

difficulties in retaining staff: three trained staff have recently moved to the mining sector. The senior

hydrogeologists are responsible for activities in the three provinces with important drilling

programmes (Midlands, Mashonaland and Matabeleland).

The Branch operations 50 drilling rigs and 30 personnel vehicles. Most rigs also have a vehicle

attached. The Branch is well supplied with surface geophysical equipment including two sets of

electromagnetic equipment and two slingrams. Most geophysical surveys are carried out using

resistivity equipment in the Schlumberger configuration. The Branch possesses four geophysical

loggers.

Only 10% of the boreholes drilled in 1987 were adequately tested with a 3-day pumping test

including step and constant discharge test.

Casing is also used; the PVC is of class 10 and in 110 mm and 125 mm diameters.

The overall drilling success rate is 80%, ranging between 60% in the Darwin area to over 90% in

those areas where a high level of technical expertise is available.

The major areas of groundwater abstraction are:

western Zimbabwe;

Bulawayo area;

Copper Queen;

Gokwe;

Sengwa;

Sinoia/Mangula;

a10ng the Great Dyke.
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The major use of groundwater is for domestic water supplies although irrigation is important in the

Sinoia/Mangula area, west of Bulawayo and along the Great Dyke. Implementation of the National

Master Plan for Rural Water Supplies is presentiy underway, this calls for the construction of 25000

boreholes and 12 000 hand dug wells over a 20-year project period. The average annual borehole

construction rate is thus expected to increase by 25%. The boreholes would be drilled by District

Development Funds through the Water Division, by the Drilling Sections of MEWRD and by private

contractors.

5.4 Groundwater Database

Zimbabwe has very good coverage by aerial photography, topographie maps and geological maps.

There is in addition a remote sensing station in Harare to provide satellite imagery.

The Water Data office in MEWRD has some 20 000 boreholes on record. The records vary in

completeness. An additional 10 000 records are said to await processing. In particular many of the

borehole locations are not. shown on maps. Over 5 000 boreholes drilled by private contractors have

no records at ail.

Several computerised data banks have been set up in the last 10 years. The earliest attempt was a card

based index of over JO 000 borehole records. The British Geological Survey established a

computerised data bank on an Apricot computer; these records were of boreholes mainly in Victoria

province. A NORAD funded project set up a further database using S 000 records taken from existing

sources and reports; this database is regarded as a trial for further work. Smaller databases have been

established by consultants working in selected areas. for example Mashonaland.

A National Inventory Project has recently been started as part of the National Water Master Plan

implementation. The National Water Master Plan office in MEWRD is responsible for developing a

groundwater database for the national inventory. The intention is to inventory ail boreholes and hand

dug wells in the country. Two technicians will coordinate the inventory.

The office has produced a User Requirement Specification which is at present under discussion. The

available computer facilities included are Wang minicomputer and 2S PCs. The intention is to input

existing post-1980 borehole data summaries.

No regular monitoring of groundwater levels or groundwater quality is presently carried out by

MEWRD. Some measurements are made during investigations for example in the Sinoia dolomites.

The Water Quality office within the MEWRD monitors 120 points in a monthly national water quality

survey. The points are generating rivers and streams. Chemical and bacteriological analyses are made

in the Ministry of Health laboratories. The quality of sewage effluent is the responsibility of
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municipalities. Mining companies monitor the quality of their own discharges. A system of exemption

permits is operated by the MEWRD: permits are issued on the basis of firm proposais to clean up

effluents. At present 120 permits have been issued.

The MEWRD has requested that a water quality laboratory be set up within the ministry. ODA and

Dutch finance have been agreed.

5-6



CHAPTER6

CARTOGRAPHY

6.1 Introduction

There was no requirement to compile a groundwater map for Zimbabwe in the terms of reference, the

work having already been done by Interconsult as part of the NORAD financed National Master Plan

for Water Supply and Sanitation. A surface water map, at a scale of 1 : 4000 000 has to be prepared.

6.2 Data Sources

Background information for the surface water maps was obtained by copying the ONC material

produced as part of this study. The b~ckground included railways, large towns, major roads and rivers,

and some topographie details.

6.3 River Gauging Stations

It proved impossible to include all discharge gauging stations that are currently operating on the map.

Consequently, one had to be selective and, broadly, the criteria were:

catchments to the gauging station should be greater than 1 000 km2
;

the record should be largely continuous, without a reported break;

at and around dam sites where a number of gauges are established, preference was given to the

upstream gauge;

in addition, stations operating before 1940 were included, unless they had been largely

superseded by a more recent station included under the above criteria.

6.4 Meteorological Stations

Those stations operated directly by the Department of Meteorological Services were included on the

map beeause of their good spatial distribution and reliability of the information they provide.

6.5 Catchment Delineation

The major catchments were identified using the Hydrologieal Braneh breakdown of the country into

hydrological zones. The latter were identified from the published hydrological map of Zimbabwe

(scale 1 : 1 million).
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6.6 IsobyetalIDformatÎoD

The isohyetal pattern of mean annuaI rainfall was based upon the DMS map, published by the Surveyor

General at a scale of 1 : 2 500 000, included in the Climate Handbook of Zimbabwe and reproduced in

the National MasterPlan for Water Supply and Sanitation. The isohyetal patterns along the border areas

were adjusted to arrive at a compromise with maps published for adjacent countries: especially for

Zambia, Botswana and Malawi.
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CHAPTER 7

ASSESSMENT OF DATA COLLECTION SYSTEMS

7.1 Hydrologieal Data Needs

Future development of water resources in Zimbabwe can be divided into three dominant types:

(i) development of the hydropower potential of the Zambezi;

(ii) development of large and small dams on the rivers ofZimbabwe necessary to provide

the storage needed to augment early summer flows for additional irrigation and water

supply abstractions;

(Hi) development of groundwater resources for rural water supply schemes.

For the first category of development a significant database already exists for Zambezi flows, albeit

with sorne major question-marks over the quality and validity of the information. There is an urgent

need to improve data quality by undertaking additional flow gauging at Victoria Falls and investigating

possible underlying causes of the peculiar behaviour seemingly exhibited by the upper Zambezi

catchment, and extrapolating such behaviour into the future.

For the second category, information is needed on the present low-flow behaviour of the country' s rivers

(in order to process the water rights applications), on the monthly patterns of runoff (in order to

calculate reliable yields of schemes) and flood flows (to compute spillway capacities). At present, sorne

very well established methods for collecting and processing these data are in use, but it is believed

improvements are possible - particularly in the analysis of the influence of existing water rights and

storage on the recent streamflow data collected, and summary statistics deduced from these distorted

data-sets.

A significant element in assessing the yields from storage is the evaporative loss, and the techniques

used for calculating this parameter that are presently used, based on evaporation pan data, might also

be significantly improved. A detailed study of the potential evaporation rates throughout the country

is recommended, bringing together the evaporation pan and other climatic data, use of the modified

Penman equation and physical measurement of parameters such as net radiation and actual vapour flux

rates.
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7.2 Assessment of Climatologieal Data Collection

7.2.1 General Assessment

The UNESCO/WMO document 'Water Resource Assessment Activities - Handbook for National

Evaluation' (1988) provides wide-ranging recommendations on the minimum acceptable hydrological

station network densities, staffing levels and many similar criteria for assessing data collection systems.

The principal hydrometeorological criteria are shown in Table 7.1, together with the equivalent statistics

for Zimbabwe. This comparison indicates that the country is weIl provided with precipitation and

evaporation stations,but short of equipment maintenance facilities and station inspection staff. The

numbers of superstructure staff just meet the minimum recommended levels.

The UNESCO/WMO document contains an alternative breakdown ofrecommended staffing levels and

these are shown in Table 7.2, together with our estimates of current staff activity in Zimbabwe. This

analysis indicates shortfalls in staff levels on the data processing and field operations aspects of the

work. These shortfalls, especially on the data processing side, are in part due to the department's policy

of training the meteorological observers to carry out many of the fundamental tasks of data analysis and

equipment maintenance and thus improving job interest for the observer at the same time as reducing

the volume of work to be done at headquarters.

The above comparisons cannot provide the basis forrecommendations ofhow the data collection agency

should be strengthened - they merely indicate where current problems may lie. The overall density of

observation stations is good, but there are wide regional variations in station density. In the master plan

the following comments were made:

•Apart from a somewhat sparse rainfall station network in the Kalahari and Sebungwe zones

and part of the Hunyani and Limpopo catchments the station network is considered to be

adequate. From a hydrological point of view it is recommended that the mentioned areas be

given preference when new raingauges are installed'.

•Although there are areas ofconsiderable extension withoutany evaporation pans in operation,

the installation of additional pans is not considered Imperative for the knowledge of

evaporation rates in Zimbabwe'.

It is understood that the Department of Meteorology is weil aware of the areas in need of a denser

raingauge coverage and efforts are bcing made to improve the situation. These are hampered by a lack

of suitable volunteers to make the observations and it is hoped to deploy recording raingauges as a

means of overcoming this difficulty.
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TABLE 7.1

Climatologieal Data Collection Aetivity Levels

Element Recommended(l) Actual

minimum density density

Humid(2) Arid

Precipitation stations: non-recording

(Number per 104 km2) 40 6 31

Precipitation stations: recording

(Number per 104 km2) 2 1 1.2

Evaporation stations

(Number per 10' km2) 2 3 13

Repair and maintenance sbops for meteorological equipment

(Number per 200 precipitation stations) 1 2 0.2

Inspectors of meteorological stations

(Number per 100 precipitation stations) 5 10 0.1

Superstructure staff: meteorology

(Number per 100 precipitation stations) 3 3 3

Notes: (1) Recommendations from UNESCO/WMO (1988)

(2) Humid areas (wbere mean annual rain exceeds mean annual potential evaporation) only

occur in Eastern Border bills.
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TABLE 7.2

Manpower Requirements Cor Hydrometeorological Data Collection

(Number oC StaCC per 100 stations)

Professional Senior Junior Observers

technician technician

Recommended levels (UNESCO/WMO, 1988)

Field operations 0.5 2 2 100
Data processing 1 2 2
Supervision 0.25
Total 1.75 4 4 100

Actuallevels (estimated)

Field operations 0.3 0.8 1.7 100

Data processing 0.7 1.0 0.6

Supervision 0.3
Total 1.3 1.8 2.3 100

7.2.2 Present Constraints

The effectiveness of the work of the Department of Meteorological Services is hampered by a number

of difficulties, including:

insufficient transport facilities to carry out regular inspections of raingauges:

a lack of experienced senior technical and professional staff, with a consequent lack of time

allocated ta the work of applied research;

a lack of flexibility in the use of computers for data processing.

7.3 Assessment oC Hydrometrie Data Collection

7.3.1 General Assessment

The use of UNESCO/WMO Handbook (op cit) to assess the hydrometric data collection systems

provides the comparisons of Tables 7.3 and 7.4 for the •activity levels' and manpower requirements

respectively. These underline the peculiarities of the methods adopted by MEWRD ta collect and

process hydrometric data, with points ofparticular divergence from 'standard' practice being:
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TABLE 7.3

Hydrometrie Data Collection Aetivity Levels

Element Recommended(1)
minimum density

Humid Arid

Actual
density

Surface water level stations: non-recording
(Number per 104 km2) 24 2.4 6.3 (17.62

)

Surface water level stations: recording
(Number per 104 km2

) 1 1 11.2

River discharge stations
(Number per 104

km~ 20 2 9.6

Sediment discharge stations
(Number per 104

km~ 3 0.4 0.4

Water quality of surface water
(Number per 104

km~ 3 0.4 0.8

Current meters
(Number per 10 discharge stations) 1 2 0.05

Rating facilities for current meters
(Number per 200 current meters) 1 2 Nil

Repair and maintenance shops for hydrological equipment
(Number per 200 discharge stations) 1 2 2.2

Water sediment laboratories
(Number per 100 sediment stations) 3 5 Nil

Water quality laboratories
(Number per 100 water quality stations) 3 5 Nil

Hydrological field teams (2 to 3 persons) .
(Number per 10 discharge stations) 1 2 0.1

Special survey teams surface water (3 to 4 persons)
(Number per 105 km~ 1 2 Nil

Superstructure staff surface water
(Number per 100 river discharge stations) 4 4 4.7

Notes: (1) Recommendations from UNESCO/WMO (1988)

(2) Including recording stations.
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very few current meters available or used, instead a high reliance placed on theoretical ratings

of gauging structures;

very few field gauging teams, or field staff;

generally very low staffing levels.

TABLE 7.4

Man power Requirements for Hydrometrie Data CoJJection

(Number of Staff per 100 Stations)

Professional Senior Junior Observers

technician technician

Recommended levels (UNESCO/WMO. 1988)

Field operations

Data processing

Supervision

Total

1

2

0.5

3.5

5

3

8

5

3

8

100

100

Actuallevels (estimated)

Field operations

Data processing

Supervision

Total

0 0.3 1.9

1.3 1.0 1.6

0.8

2.1 1.3 3.5

28

28

Nevertheless, the hydrology branch maintains a dense network of river discharge stations on a minimal

budget. producing data of surprisingly good quality and well-suited to the applications for which the

data are required. The principal difficulty would appear to be how this effort could be sustained.

Comments made in the Master Plan (Interconsult, 1986) included:

•Although the total number of river-gauging stations is fairly large information is scarce on

rivers with undisturbed flows. Such rivers are mainly the smaller rivers in communal areas.

'Erection of stations on such rivers. is recommended. However, uiltil the staff situation in

MEWRD has improved no increase in the network should be initiated. The running of the

existing stations and processing of the current data is considered most important. Aiso natural

flow at the existing gauging stations may be determined by calculation when both hydrologica!

data and water rights data are fully computerized.'

7-6



•At most stations gauging weirs are erected and the flows are calculated from weir formulas.

It is recommended that flow gaugings be carried out to check the theoretical calculations to

extend the rating curves into the high flow ranges, where the weirs frequently are flooded.

However, the consultant is fully aware that these extreme difficulties in obtaining flood

gaugings in most areas, and that such gaugings require adequate staff, equipment and

transport' .

7.3.2 Present Constraints

The principal difficulties currently facing the hydrological branch indude:

a severe shortage of staff, especially those trained and interested in hydrological work;

a severe lack of transportation facilities;

a lack of equipment with which to carry out flow gaugings.

7.4 Hydrogeology

The problems of the present groundwater data collection and data storage systems in Zimbabwe are

recognised and efforts are being made to improve the systems. A national well inventory and national

groundwater database are being set up. Although it is intended that aU weUs and boreholes will be

located in the field only selected data will be stored. A more detailed database is required on the Unes

of the ODA financed project. Such a base would show aU the information presently shown on the

borehole data sheets including lithology, construction,pumping test data, pumping equipment instaUed,

water quality data and water level information. This base would include all dl;lta presently catalogued

and the 10000 records said to be outstanding. Efforts would be made to obtain records from drilling

contractors. This base would be accessed by the provincial offices.

The absence of regular waterlevel and groundwater quality monitoring data has been noted. A national

network needs to be set up.

Improved test pumping practices should be introduced with a larger number of standard tests.

Groundwater investigations are proceeding in the north-east of the country. Additional projects could

include:

the dolomites south of Sinoia;

Forest Sandstones;

Wankie sandstones;
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Tengwe River limestones;

Sabi river valley;

alluvial deposits.

Detailed hydrogeological maps at a scale of 1 : 50000 to 1 : 100000 are required for the planning of

rural water supplies during the implementation of the National Water Master Plan. These maps could

show existing boreholes and wells, depths to waterlevel, water quality and geological features with

groundwater potential such as regional fractures. The map would be accompanied by a short report.

The production of these maps wouId greatly help the present weil siting teams.

Additional staff recruitment is required to fulfill these objectives. Procurement of equipment appears

to present few problems at present using foreign aid donors; test pumps, electrical conductivity meters

and field water quality laboratories are required.

7-8



CHAPTER8

RECOMMENDATIONS

8.1 Introduction

In the following sections recommendations are made to improve the hydrometic data collected to better

serve the country's future water development needs. Sorne of the recommendations are beyond the

capacity of the existing bodies and will require outside technical and financial assistance. These

recommendations have been grouped into 'packages' which are detailed in Appendix G. In the case of

Zimbabwe four country packages have been identified (shown in Table 8.1), in addition to the two

regional projects which will relate to ail the SADCC countries.

8.2 Department of Meteorologieal Serviees

8.2.1 Climate Data Collection

The Department operates a network of primary climatological data collection stations that record data

to a very high standard, giving good areal coverage of the country. From a hydrological point of view,

there is no perceived need to further extend this network.

8.2.2 Rainfall Data Collection

The network of daily read raingauges currently operating gives good coverage of most of the country,

with only one or two areas identified where densities are less than desirable. Consideration should be

given to the feasibility of using recorder systems in these areas capable of running unattended for

periods in excess of one month.

There is a need to inspect ail reporting raingauge stations to check on instrument siting and maintenance

and provide an estimate of the reliability of recorded catches. Such an inspection should start with the

raingauges used to compile the monthly bulletins and summaries.

8.2.3 Data Processing

The computer processing system currently in use within the Departrnent is in need of updating: a task

currently being undertaken under a WMO/UNDP project. Data handling prior to entry into the present

computer system is excellent.
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Every effort should be made to ensure that ail meteorological data at present held on computer cards has

been transferred to magnetic tape, in order that it can be used by the new computer system that is due

to be purchased in late 1989.

There is a perceived need for the Department to further develop its analytical research activities in the

fields of agrometeorology and hydrometeorology. More work needs to be done to:

develop rainfall intensity and rainfall depth-area-duration relationships for use in

engineering design;

produce an authoritative work on evaporative rates in Zimbabwe, bringing together evaporation

pan data and 'Penman' evaporation estimates, together with work to refinethe regression

.constants within the Penman equation and the use ofequipment to measure directly evaporative

flux transfers;

investigate periodicity, trend or other non-random variation in the occurrence of seasonal

rainfall and drought durations;

investigate the effectiveness of the cloud-seeding operations conducted each year.

8.2.4 Management

Despite the remarkable development that has taken place within the staffing of the Department in recent

years, one or two areas still require strengthening, panicularly the equipment maintenance and computer

data processing sections. Assistance in these areas is currently being provided by the WMO/UNDP

project.

A significant increase in transportation facilities is required, especially if the field visits needed to

inspect gauge sites and ensure good equipment maintenance are to be undertaken. This item is addressed

in the proposed project ZIMl, Appendix G.

Consideration should be given to the development of the Department of Meteorological Services in

Harare as a regional centre of excellence in hydrometeorology, and the development of a training centre

(possibly in conjunction with the University of Zimbabwe) to provide a training facility for the whole

SADCC region.
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8.3 Hydrologiesl Brsneh

8.3.1 General

The Hydrological Branch has suffered a severe loss of skills since independence, and currently operates

with an acute manpower problem, and with inadequate equipment and transport facilities. The MOSt

worrying problem is the failure to develop a nucleus of young, trained staff keen to replace the

Europeans who have left the service, (through emigration and retirement) over the last two decades.

Consequently, much work needs to be done to:

recruit the right calibre of staff to meet the future needs of the Branch, and to develop the

science of hydrometry within Zimbabwe;

train this staff in basic hydrometric techniques. and to provide the basic education in hydrology

to apply and use data collected;

provide the transport and basic river gauging equipment necessary to improve the theoretical

ratings of the flow gauging structures, especially for high discharges;

improve the data processing techniques. the computer software and hardware.

The recommended way forward is to introduce an assistance package to the Hydrological Branch similar

to that used by the Department of Meteorological Services in the 1980s (WMO/UNDP project

ZIM/81/006). A necessary precursor to this activity would be the identification of suitable candidates

to join the Branch and receive the training. A project. ZIM2, has been proposed to address these

problems (Appendix G).

8.3.2 Reeruitment

The present policy of using civil engineers to fill MOSt of the professional and technical grades within

the Branch has a number of draw-bacts. and recruitment and promotion policies should be modified to

allow equal opponunities to geographers. mathematicians. statisticians. environmental scientists and

the lite. For professional grades. postgraduate hydrological education should be provided whenever

possible. Specific. formai training should also be provided for all technicians recruited.

8.3.3 Rehabilitation Programme

The major emphasis of the assistance programme to the Branch must be. in the initial phases, on

manpower development. This should be done by:

8-4



providing fellowships for postgraduate study in hydrology overseas;

providing trainers to run local courses for hydrology technicians and observers;

providing the foundations to develop an in-house training capability to provide future recruits

with a proper appreciation of hydrology;

Other elements to be included within the rehabilitation project should be:

transportation;

basic flow gauging equipment, such as current meters, cableways and equipment for the

moving-boat gauging method;

reservoir sedimentation survey equipment:

8.3.4 Data Proeessing

The systems operatio~ of the Government Scientific Computer Centre Perkins-Elmer mainframe

computer presently imposes severe constraints on the retrieval and use of stored hydrometric data. The

newly acquired Wang minicomputer system within the ministry seems to be a much more appropriate

hardware system to be used for the data-processing, and efforts should be made to transfer as much of

the workload as possible to this machine. Improvements in data processing are covered by the proposed

project ZIM3 (Appendix G).

8.3.5 Sediment Monitoring

The importance of sedimentation in the design and viability of the country's thousands of reservoirs

means that more research must be done on producing reliable estimates of fluvial sediment yield.

Current programmes of data collection need to he considerably expanded, and more intensive

monitoring ofsediment deposition within reservoirs is required. This will require equipment, transport,

laboratory facilities and manpower resources. This item is addressed in the proposed project ZIM4

(Appendix G).

8.3.6 Hydrologieal Analysis

Following the rehabilitation programme, efforts should be made to use the improved hydrometric

database generated to provide more rigorous analysis of the regional variations in:

the 'natural' flow regimes (allowing for upstream abstractions and artificial storages);
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the patterns of dry season flows;

flood flows;

sediment transport.

In addition, improved procedures for the processing of water rights applications and reservoir yield

analysis couId be developed.

8.4 Groundwater

The major recommendations can be summarised as follows:

need to increase staff numbers with the minimum aim of at least one senior hydrogeologist

(with MSc) in each province;

need to improve borehole data collection system particularly with regard to private contractors;

need to improve pumping test procedures;

set up water level and water quality monitoring networks;

set up groundwater database utilising ail information provided by present records, including

strengthening of management of the Water Data office;

improve and strengthen the present weil inventory project;

carry out annual groundwater balance using simple techniques including abstraction and water

level records;

preparation of hydrogeological and groundwater resources maps at scales of 1 : 50 000 and

1 : 100 000 10 provide an aid 10 rural water supply siting teams.
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APPENDIXA

PARTICULAR TERMS OF REFERENCE

A.I Hydrometeorology, Rainfall and Evaporation

A.I.I Representativeness of Rainfall Network

The daily rainfall network comprises two sub-sets of stations: those reporting on a daily basis during

the rainy season, and those only reporting by mail at the end of the month. The former group comprise

about 90 stations, with a ~istribution shown in Figure 3.4. The density of the full network of daily read

raingauges is indicated in Figure 3.5.

'Real time' data are available, in effect, only from those gauges reporting each day. These gauges coyer

virtually the whole country, with an average density of about one gauge per 4 500 km2
• The density is

significantly lower in the catchments above lake Kariba, and in the Northeastem border area, in the

lower Zsmbezi valley.

The need for a denser or more evenly distributed network of gauges will depend upon the use to which

the data are put. At present, daily rainfall reports are used to provide an up-to-date estimate of the start

date of the rains in various parts of the country, and to provide a guide as to whether the year is drier or

wetter than normal. This information is particularly useful for drought monitoring, and providing an

early waming of adverse foodgrain production conditions. The present network appears to be adequate

for these tasks. Any extension to the current network could not be comfortably handled by the present

manual system of making and receiving telephone calls, and an automated or semi-automated system

might be required to handle an increased network complexity.

The pan evaporation network presently operated is considered to give a more-than-adequate areal

coverage over the entire country.

A.1.2 Rainfall Logging

The provision of rainfalliogging gauges may be considered under two headings, the acquisition of data

from areas lacking raingauges, and as a research project into the details of the incidence of rainfall.

Installing data logging raingauges in remoteareas needs careful study and planning, identifying suitable

areas or sites which at the same time wouId be safe from interference by people or wild animals, and yet

have reasonable access. At DMS headquarters the involvement will include equipment to read the

logged data presumably on tape cassettes into a computer, suitable programs to analyse the data, trained
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staff to maintain the operation and see that the data and analyses are utilised, as well as personnel

trained to maintain the logging raingauges and computer services. and funds to coyer the increased

travelling.

These considerations also apply, to an even greater degree, in the case of a research project based on

data logging raingauges. The formulation of the scope and aims of the research project is a vital aspect

to be agreed before field installations commence; and it is equally important that staff should be

assigned to the project, motivated to keep the project running efficiently, and to study and utilise the

data which become available.

The Terms of Reference refers to a network in the intensive farming districts. No indication is given

of the size of the network to be established, and this needs to be clarified. If an open mesh is

contemplated, no more will be achieved than is available from the existing recording rainguages at about

70 km intervals. Analysis of their records, as published in the Annual Rainfall Reports since 1980/81,

indicates that apart from sundry heavy storms which in different years occur in different areas, there is

a surprisingly small variation in the average intensity of rainfall between one area and another.

For this reason, it is considered that if a network of logging raingauges is set up, it would be more

profitable on the meso scale, perhaps 20 gauges at 1 km intervals, covering an area of 5 x 4 km. Such

storms as passed across the network would be probed in detail, and the variations in amounts and

intensities of rainfall within each storm would be more enlightening than the singly sampled, unrelated,

storms occurring at different times over a widely separated network.

The area chosen for establishing this network could well be in an intensive farming district, since in

general these are also areas of high rainfall. A suitable site might be found in the Arcturus district, not

far from Harare but with much higher rainfall. If the logging system also includes telephone

interrogation, closeness to Harare has cost advantages. As a project for investigating siltation rates, the

experimental site will naturally include appropriate hydrological instrumentation to measure runoff

rates and accumulation of silt, also included in the data logging technology.

A.t.3 Automatic Rainfall Stations

Granted that the technology for the automatic transmission of rainfall data to a remote. centrally located

computer exists. it is not clear that this is a pressing need. Should automatic weather stations be set up.

rainfall would naturally be included in the list of parameters observed and recorded. There are several

areas of Zimbabwe where such climatological data are needed. but none where rainfall alone would

justify a costly installation.

However. if such automated rainfall stations should be installed in remote and presently unrecorded

areas. the merit of telemetry is to obviate the inconvenience of frequently visiting the site to collect the

data logs. rather than for the real time value of knowing the rainfall itself. Heavy rainfall in an
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unpopulated area is unlikely to cause a human crisis, and even if telemetered data gave warning of

extreme rainfall, more populated areas wouId have a higher priority for taking remedial action if this

were possible.

A.l.4 Computerisation

This aspect has been discussed in detail in Sections 3.3 and 3.4 of this report. It is understood that the

DMS computer facility is undergoing considerable improvement under the FINNIDNSATCC/ WMO

'CLICOM' project, the UNDP/WMO Project ZIM/86/03l and Danish and Japanese funded projects 10

improve and extend the regional crop monitoring and early warning centre established in the DMS

offices. These projects also contain significant elements of training. Consequently it is felt that a

further review of the situation is not needed until these projects mature.

A.2 Surface Water

A.2.1 Staffing Levels

The Hydrological Branch operates and maintains a network of over 400 river gauging stations

throughout the country for the collection of data on river levels and discharges. Many of these stations

have been in operation for many years and are badly in need of reconstruction. Despite pleas each year

by the branch for adequate funds for maintenance and reconstruction, funds for this purpose have been

meagrely allocated.

The branch also operates a sparse network of sediment measuring stations covering only a few rivers.

There is considerable evidence that the incidence of severe erosion is accelerating in Zimbabwe with

consequent deleterious effects on water supply dams and weirs. There have been sorne cases of dams

becoming 100% silted up within a few years of construction in the more badly degraded areas of the

country. Strengthening of the sediment transport and sediment deposition capability of the branch is

therefore essential for estimating the likely effect of sedimentation in existing and proposed dams.

With regard to water rights which are issued by the Administrative Court after consideration of the

technical evidence prepared by the Hydrological Branch, it is apparent that in the more developed area

of the country a highly complex water right situation now exists which requires detailed and extensive

scrutiny before any meaningful report can be prepared. In someareas no further rights can be issued

because there is no more uncommitted water available.

Over the past years a steady decrease in the numbers ofestablished staffof the Hydrological Branch has

taken place despite an increase in the network and an increase in the fields of activity such as

sedimentation. This is illustrated in Table 4.5. The Acting Chief Hydrologica! Engineer has reported:
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,

, .. the present establishment is totally inadequate to meet the basic objectives ofdata collection

and surface water resource assessment programs required for an efficient and economic

planning of water development works. Il cannot even cope with the routine work e.g. quality

control of data and processing of Water Right applications - at present sorne 250 applications

are pending and some of these go back to 1986. Unless remedial action is taken now the

development of the national surface water resources will be based on inadequate hydrological

data with aIl the consequent adverse effects'.

A further area of concern is the doubtful. quality of the hydrological data that is presently being

processed. The hydrological information is coming from the gauging stations to the processing section

with very little scrutiny of its validity by qualified and experienced staff because these staff are not

available. There are many things that can go wrong to produce wildly inaccurate resuIts, viz incorrect

range settings on the recording machines, incorrect water levels inserted by the observer on the recorder

charts, inaccurate compilation of the discharge tables for each station of the discharge tables for each

station particularly at high floor level etc. AlI this requires the attention of special data quality control

staff. ln this last area much work needs to be done.

In Zimbabwe most of the river gauging structures comprise standard flow measuring devices such as

V-notches, combinations of rectangular notch, flumes of various types, etc and while these are accurate

at flows within the full supply depth of the device, the flood discharge is more ofa guess when the water

level is above the device. There are many gauging stations in this category and a systematic programme

of rating these stations at high flow by means of radio-isotope methods, conventional current meter

methods or hydraulic modelling is a high priority.

It is recommended that the strength of the Hydrological Branch be increased so that its capability can

be improved in the following fields:

preparation of hydrological reports for water right applications;

quality of data processing;

determination of gauging station discharge at high flow;

sediment deposition data collection and research;

sediment transport monitoring.

To achieve these objectives, the recommended professional and technical staff needed are shown in

Table 4.5.

The recommendations of the NMWP consultants on the Hydrological Branch, which have not yet been

implemented, are summarised briefly below:

(i) An additional Regional Hydrological Office be established in the Midlands Province

to bring the total number of regional offices to five.

(ii) The number of regional hydrological engineers be increased to five.

A-4



(Hi) Ali Regional Engineers to be in charge of and deal with both data collection and water

rights as weIl as maintenance and construction in their respective regions.

(iv) Data collection and laboratory services to be removed from the Data Engineer's

Office. Data collection to be dealt with by the Regional Engineers and the Laboratory

to be headed by a technician under the Deputy Chief Hydrological Engineer.

(v) The Water Rights Office be headed by a Water Rights Engineer under the DCHE.

However, most of the water right work would be earried out by the Regional

Engineers.

These recommendations have not ail been implemented and aIl are supported apart from (v). The

Hydrological Branch used to have an establishment of two Deputy Chief Hydrologieal Engineers in

1974. There is one DCHE at the moment and the provision of a further DCHE is fully justified in view

of the proposed activities of the branch. It is recommended that the one DCHE (A) be responsible for

administration, organisation and data collection and the other DCHE (D) be responsible for data

processing, co-ordination of water right aetivities, dam yield estimates, sediment and publications. If

the water right work is carried out by the regional engineers then the need for a Water Rights Engineer

falls away - the co-ordination would be carried out by the DCHE (D). The staff requirements are

included in the proposed hydrological establishment shown in Figure 4.4.

Staff training requirements:

The civil engineers and technicians staffing the Hydrological Branch do not have any formaI

hydrological training and are posted to the branch as and when required. Such expertise as they acquire

is picked up in the branch. It is recommended that they should become hydrological specialists and to

this end the engineers could be sent to suitable universities to acquire MSc Hydrology qualifications

(these courses are not available at the University of Zimbabwe).

The Hydrological Branch has never been a popular choice for engineers or technicians. On the whole,

they prefer to engage in work in the Design Branch which they regard as 'true' engineering. Provincial

work is the second choice open to them and their last choice is usually the Hydrological Branch.

Working in hydrology, an engineer is less likely to be exposed to ali-round civil engineering experience.

Neither does a hydrologist rate highly his chances of gaining rapid promotion in other fields of

engineering on the merits of his performance in hydrology: any expertise he may acquire in this field

will not assist him in gaining promotion in 'main-line' civil engineering.

In order te train hydrological technicians, it would be more sensible te recruit adequately qualified

school leavers to attend courses which, at the outset are designed to prepare them exelusively as

hydrological technicians, so that the choice of diverting to other civil engineering disciplines is not so

easily available te them unless they are prepared to start again at the beginning. This could be achieved

if the trainees attended courses run by UNDP/WMO which are two-year junior and senior technician

courses at various centres including Nairobi.
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Il becomes obvious that something has to be done to altract more engineers into hydrology.

In order to providean inducement for specialisation, in addition to the privilege of training, a specialist

allowance, bringirig the hydrologists into line with other promotional opportunities within the

Hydrological Branch could be considered.

A.2.2 Hydrologieal Network

There is a good coverage of the country with automatic water level recording stations and as mentioned

above first priority should be given to the refurbishing of and the quality control on these existing

stations. The construction of additional stations could be considered on smaller catchment areas in the

lower rainfall areas in the communal lands such as:

(i) Mudzi River - Hydraulic Zone DRI;

(ii) Arepresentative smaIl riverin theZambezi valley east ofKariba dam - say a tributary

of the Musengesi - Hydraulic Zone CUG1;

(iii) Sengwa and/or Ume Rivers - Hydraulic Zones AZ3 and AZ4. This area has large coal

deposits and development is taking place. Existing hydrological information is sparse.

The introduction of telemetry systems brings data very rapidly to a central location, giving managers

an opportunity to adjust the operation of water development projects in the light of the very latest

information.

Telemetering stations are desirable on the two large rivers bordering Zimbabwe namely:

(i) Hydro Station ZGP26: Zambezi River: Victoria Falls Pump Station for up to date

information on inflow inta Kariba dam.

(ii) Hydro Station B3S: Limpopo River: Beit Bridge Pump Station Control Section for

carly flood warning for Mozambique. Tbere bas been serious flooding of the lower

Limpopo River in the pasto

In addition. telemetering stations are very desirable at two- irrigation areas where control of water

released from the upstteam dams has been deficient in the past because of poor communications. The

recommended stations are:

(a) SaveRiverirrigation scheme (Middle Saveand Chisumbanje irrigation schemes suppliedfrom

Save River flow. from the existing Lesapi and Ruti dams and possibly from the Od.zi Osborne

dam under construction):

(iii) Hydro Station E149: Save Causeway;

(iv) Hydro Station E130: Odzi River: Odzi Bridge Gauging Weir;

(v) Hydro Station E161: Save River: Nyamasanga;

A-6



(vi) Hydro Station E118: Devure River: Chisurgwe Fiume;

(vii) Hydro Station E134: Nyazwidzi River: Chirorgwe Fiume;

(viii) Hydro Station E141: Lesapi River: Lesapi Dam Downstream Gauging Weir.

(b) Manyame Irrigation Scheme (Darwendale and Mazvikadei dams):

(ix) Hydro Station C89: Manyame River: Darwendale Downstream Gauging Weir;

(x) Hydro Station C61: Manyame River: Chinhoyi Rd, Bridge Gauging Weir;

(xi) Hydro Station C77: Manyame River: Yomba Gauging Weir;

(xii) Hydro Station C75: Mukwadzi River: Mazvikadei Downstream Gauging Weir.

Telemetry stations can also be useful in the operation and maintenance of remote gauging stations - the

malfunction of an instrument being rapidly detected, allowing a maintenance team to visit the site with

minimum delay and lost data. In these more remote sites, a telemetry system known as •a data collection

platform' can be used, allowing data transmitted over long distances. In Zimbabwe, the collection of

such data is not a priority. and so there is no perceived need for the data collection platform technology

to be introduced.

A.2.3 Reservoir Sedimentation Monitoring

As part of the National Master Plan. Interconsult carried out a one-off survey of sedimentation in over

30 reservoirs in Zimbabwe. Continuation ofthis work by re-surveying the reservoir areas using the same

survey Unes can yield very valuable information on the patterns of sediment deposition. with inferences

concerning sediment transport in rivers and land erosion patterns following. Such surveys are important

to complement the washload sediment monitoring at selected gauging stations as a means of studying

the whole process of sediment movement through the river systems.

It is recommended that the Hydrological Branch procures the necessary modern echo-sounding and

navigation equipment. boat and computer facilities so that the original dams used in the NMWP survey

can be re-surveyed every five years. The equipment costing approximately USS 200 000 could probably

be obtained with donor aid.

A.2.4 Water Quality Laboratory

With the present and escalating use of water resources. pollution problems will inevitably get worse 

as it is becoming clear already. and thus water pollution problems already evident will become more

acute.

The legal machinery is already available for the monitoring and control of waterpollution. butadequate

monitoring facilities are necessary if there is to be effective control.
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MEWRD has for sorne time and for various reasons made representations for the establishment of a

water quality laboratory within the ministry. (See •Assessment of MEWRD's need for a Water Quality

Laboratory' by the British Geological Survey, 3 November 1986.)

It is understood that this matter has now been resolved and that Government has approved in principle

the establishment of this laboratory with the proviso that only 30% of the technical work (analysis) is

carried out by MEWRD laboratory while the remainder is carried out by Ministry of Health personnel.

Donor funding is available for the construction of the laboratory and for the provision of the necessary

equipment. There are, at present, MEWRD personnel who can be allocated to staff such as laboratory

in the immediate and short term. Obviously, in the long term, staff will need to be trained for full-time

attention to this project.
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APPENDIX B

INVENTORY OF RAINGAUGE STATIONS
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4'1 20 2101 7~35 0 1111(\ l. fl r~H 1335 1652 2950 1090 HAllY MIE 110 V• J7'17 JUlIE 1'1 (,'1 7
45 20 ;! 101 ï3'10 S (\SIITOII rm 15'10 161\0 2957 1160 HMIY(\HE GEr'. l'no JULY 1'179 7



f\l\IIlFIILL STIITIOH IŒ TllOf<l(

RECOf<D CRIO mUE rH<ST !.AST
tIllllF.:F.r< rlEFEflEt/CE STIITI@ IMHE CO-ORD5. LIIT. LONG. nLT. CIITCllllElH fŒClml) RECOfa) H • f\ • r, ,

'Il. 20 21lH 757'1 X l(nZIINGIIRnRII Rll 17711 1630 2958 6-10 HIINYIII1E JUliE 1?7'1 IIIIG. 1?i''I 0
'17 20 2101 7500 D f<onD CflIlP H511 6 f·:H Il.00 1626 2950 070 11fl1/Y MIE SEP. 197:1 ./lIL Y l?i'IJ Il
40 20 2HU 7901 C tlOllTR05E R/I 1002 1700 295? 11'10 HIINYI\lIC .IUL y 1 ~, 2l. IIPR. 19'17 0
'19 20 2101 9081 Y S1111 lm0CI( F. lUNE sr. 0081 1626 3000 7'10 HI\I/YMIF. OCT. t ?c'J l} IIUG. 197(1 i'
50 20 2181 0107 B YEM/LŒG 5S BI07 1706 3000 1220 I1I1NYIIHE OCT. Inl 7

51 20 2101 n002 G TEHF'ERLY SS 0002 170? 300'1 11'10 HIIN Y1\1tE nEr:. 193~1 .IIlNE l?bb n
52 20 2101 B812 5 ZEBRII VLEI SS 0012 1704 3003 1100 H,'NYMIE •.JlIL Y 1922 AUG. 1?30 0

53 20 2191 0932 P REDWING-GLADSTONE 59 oon 1652 300'1 10110 HANYIII1E rlllv. 1?(I'I Il
5'1 20 2101 0?10 Z LOl~r; VIILLEY 55 8910 1706 3003 1130 H,'NY A/iE 1I0V. 1'730 n
r~ co 20 2101 9015 N DUXE:lmy S5 ?015 1702 3006 1110 I1AUYA/IF. .HI!. y 171 ;! ,.IIIIIE Inl ri..' ••1

56 20 2101 9104 I( F'ALHTREE sn 910" 1700 3006 1160 IlnIlYAH[ ,JUI/E 1?12 .JIII~E 19131 0
57 20 2101 9426 I( rWElBSOIILE ss ?'I26 1656 300n 1170 HAI~YI\I1E OEC. 1723 dllllE j 9:1" IJ
5B 20 2101 943B Y VIC TOR Y( rH/I'tI/GURA ) 55 9'130 16'1? 300B 1120 1111t/YMIE dliL ï ! 7111. GEf' • 19::';5 0
57 20 2181 9725 I( IWf<AIl sn 9725 1655 3009 1160 tll1NYMIE JULY 1?51 J W·IF. 1 ?~in Il

60 20 2181 9731 f{ I111ANGURA (ll0LL y) 5S ?731 1653 3010 11'10 I111UYIIHE FEr:. 1?50 fi

1,1 20 2191 7900 J DEOSI S3 ??OO liOO 3010 1200 HAUY AliE .IUL Y 1?13 l'Er:. 175 1} [1

62 20 2HU 9?12 t/ TIILFOl.mD 55 9?12 170'1 3010 1170 I1M~YMIE .JUL Y 1920 •.lutŒ In::l ..
"

63 20 2102 1050 J I1ANA PDOLS(ZAHDEZI) ON 5361 15'13 2922 360 HAIIYAIIE JULY 1?"7 "6'1 20 2192 1'11'1 W RUI(OHECIII OU 5715 1608 292'1 500 I11111YIIIIE .IUL y 1?59 7
6" 20 2102 7'16B El HUTIIH CAIlP fm 1?69 1539 275? 0360 I1ANynl1E IWV. l'j'OS 6

.1

66 20 2102 9003 V I111NII F'00L5(ANGlIn) ST ?003 1613 3006 '160 HIINY AIlE t/OV. 1?60 GEr' • 1.'}73 7
67 20 2280 01 P CIHIHIOYI, CIHlUS EGTnTE H< 0001 1719 3012 11?0 1IA11YAI1E nEP. 192 :~ OC" • 1S)32 n
60 20 2200 178 V ellINllOYI RAIL TR 0170 1722 3012 1160 I1M/YntlE ocr. 1?15 0
6? 20 2200 25'1 C NYIIHIISIIIWA IIGf<IC H< 025'1 1733 3011 1200 I1M/YAIlE ./AII • .1?II'1 7
70 20 2200 259 Il CHITOIIBORGWEZI GCHOOL TR 0259 1733 301.1 1;!00 I11111Y nHE OCT. 196'1 OEC. 1?113 7

71 20 2:!BO 270 0 CIIIIIIIOYI AGP.IC H< 0279 1722 3013 11'10 HIII/YAIlE ,JU L'( l'JII'I n
72 20 22BO :!7? E CllIllllOYI, rOLICE H: 0279 1722 3012 1160 liAIIYAIlE OCT. l'lOI FED. l'li 6 n
73 20 2200 3'10 W llUROll[:EDZI H< 03'10 17112 3012 1::130 HANYAllE Alli; • 1?01 0
l!l 20 2280 370 Il CIIIIIIIOYI H< 0370 1722 3012 11110 HnNYI".I1E DCC. l 9~'l. 0
75 20 2200 ::10" H E:nGUTA H< 0:106 1710 301~:1 1170 111\1n Il IlE nCT. 19;! :~ JlIl·IE l 'i:1 () IJ

76 20 :?ZOO 752 T RIVER5IDE Tf< 0752 1736 3015 1220 I1I1NYIIHE OCT. l '}{,'l 1
.,. .. 20 2290 7t.? Il IIILLHORTON Hl 0769 1727 301'1 11?0 111111 Y1I11E DEC. 17:j~; .JlIII r: .1 ? ~;~~ 7, ,
78 20 2200 701 fi ELOOHnOO,RAIL TP. 07Bl 1720 3015 1160 I1Alnlll1E JAU. 1rl09 (Ir'f< • lt}~! 0 n
-" 20 2200 702 r:: EU10Rnoo lUNE H< 0i'02 1720 3015 1130 Il MI Yr,HE lIcr. 1? t:l lIA Y l f}.l ",1 Il,. ,
00 20 2200 1065 J AlHlMIOALE Hl 1065 172? 301t. 11?0 HMnM1E .IUL y l'} (,II 7

01 20 22130 1002 C IIUIIYMII FAfm H< 1002 1715 3017 .1170 HMlYllllE JI/LY .19{'l\ Il

02 20 2200 1086 G lIynPI H< 10B6 1718 3016 1100 liM/YMIE JlILY 1 n .., .., .JIIIIE 1'l30 Il1 LL

fl::t 20 2200 1190 V Il!lEtlGI Tf< Il?0 1715 3017 1130 HM/YMIE nc,T • 19~!ll API:: • 197;' li
0 '1 20 ~200 1275 Il DOONOO TR 1275 1723 3017 1220 I1M/Y II/lE !lEP. 1') 6'} .11I LY l '17? 0
3i :J 2200 1332 Z 11nOZIIln H< 1332 17'17 301n D30 I1MIYMIE JM~ • l 'l'I? Il

(lb 20 22BO 1390 '" 11DIHGOIIERY ESTnTE T1~ 13?0 1711 3010 1110 I1AIIYIII1E Ill) 'J • 17l\O .J titi. 1-}~'I ;)

n7 20 2200 11155 Il I1ACIIITI H: 1455 1735 3010 1250 IIMlY l\/lE OCT. In7 nIII: • t ';';' ::~ [1

BO 20 22BO 15'1? 1: IHEllWII Tf< 15'19 1738 301? 1330 HM/YMIr:. oc r , 1?69 OCT. 1?,'O n
f)'J 20 2280 157~~ 1: r::ICI:L F.IGIIVIILE TH 1::i72 1726 3020 1;!1l0 tlMn fd1r Hl ; . 96') Il
1)/1 'Il ':'00 1 ~f>l. 1 rIlTI!FYA Hl 1596 171::1 ::1070 IDO I1MlYMIC ,illl.. ~ : ·n" !'I.I' • 1 ?n.~ a



IH\INF"LL" SH1THHl llEnlORI:

r,ECORD Gr,IO H:UE FIr\ST L"ST
IHllmEr< REFERENCE ST"TION IllII'E CO-OROS. L"T. LOIlC. ALT. C"TCIIHEtlT rŒCfJr\O rŒcor,o H.". r,.

91 20 2280 1601 [) GLEULUCE TR 1681 1715 3020 1190 11fINY/\HE OCT. 1969 B

92 20 2200 171\2 V CYrlF.N"IC/\ m 171\2 171\1 3020 1310 HIWY/\HE SEP. l'Il.? tlM" 1700 [)

93 20 2280 1751 Il TrlEL/\WNEY /"lEs.srN. Hl 1751\ 1735 3020 1330 IIMlY"HE NOV. 1931 tlM" 1?79 9

9'1 20 2200 176'1 T I:ENIDI/\ Trl 17611 1729 3020 1270 HAUYAHE /IAR. 1927 Il''H. 1753 0
95 20 2280 1066 E F'RESTDII m 1066 1729 3021 1270 HMIYAHE tWV. 1?f,1\ 0

96 20 2200 1 'j'{, 1 Il SUIIODWN TR 1961 1731 3021 1450 HANYflHE OCT. 191\0 .JIJLY 1977 0
97 20 2200 20::;8 Il "'EST ElnOIl m 2050 1733 3022 1310 HMlYAI1E .JUL y 1979 0

'lB 20 2200 20';>4 C /\YrlSIIIIlE Fflr\H H< 2091\ 1713 3022 1190 HlIIlYAHE OCT. 19b9 [)

99 20 2280 2199 Il AYRESIIIIlE tUIlE TIl 2199 1711 3023 1110 HMIYA/1E JULY 1901 OEC. 1907 a
100 20 22BO 221\1 Il 1:"ZI'lNZI Trl 22'11 17'13 3022 1370 111111 YflH E JMI. 1'161 "UI; • l?02 0

101 20 2280 22'13 P OEBER" m 22'13 1741 3023 1400 IIf\NYflHE NOV. 1922 (IF' r< • 1'/56 0

102 20 2280 2250 X TREFOIlEll TR 2250 1737 3025 1370 I1ANYliHE JULY 1964 0

103 20 2280 2280 E LEVERO/\LE FM"I TR 2280 1721 3023 1250 HANY/\HE ocr. 1942 0

10'1 20 2200 2329 Il (<UTAM /IISSIotl TR 2329 171\a 3023 1200 IIAIlYMIE HAr< • 1931 [1

10'"; 20 Z;!OO 2::175 Il IMNIŒT R"IL TR 2375 1724 3023 1300 HANYf\HE JMI. 1910 8

lOb 20 2200 2167 (~ CREYCOURT m 2'167 1728 3024 1300 HAIlYIII1E JULY 1964 0

107 20 2280 2'183 1'1 ElMIf(ET ilES. sni. TR 2'103 1719 3021\ 12'10 HAIlYAIiE OCT. 1?67 [)

m 20 2280 2637 S IWT/\Hfl F/\RH Trl 2637 171\1\ 3025 1360 HAIlYA11E SEP. 1769 DEP. 1?75 0

109 20 22130 2672 F IIOOOLEIGII H< 2672 1726 3025 1200 MA IlY At1E DEC. 1922 0

110 20 2280 273{, /\ BOIIOEIl" TH 2736 171\5 3026 1360 Hf\NYAHE SEP. l r/6'l r:ED. 1977 0

111 20 2280 2820 /\ E:E LI10 tlT H< 2020 171\9 3026 1300 I1AUYA/IE .IUL y 1927 ocr. 1937 0
11 ;! 20 2200 21393 Il Itr.I07.1 TR 2093 171'1 3027 1200 MIlYIiHE SEP. 1?,,? tIOV. l'? 7::.1 D

113 20 2200 2955 Il STHOUO TR 2955 1734 3027 13'10 '1MIYAliE IH1V. 1937 "pr, • 1?03 fI

1111 20 2200 29611 Y TIlEL""NEY EST"TE TIl 2964 1730 3027 1320 HAllYAIIE ocr. 19b9 li

115 20 2280 2972 G HUllEtlI TIl 2972 1725 3025 1250 H/\t1YMIE /JCT. 1969 /\UC. 1'177 8

11 (, 20 2290 3071\ S IIPflImAGUT li H< 3071\ 1721\ 3027 121\0 111\11 Yl'lN E [lEP. Ino f,UG • .tnll [1

Il. 7 20 2200 3006 r: E:ElIlEE" rnVEr<S TR 3006 1717 3020 1210 HANYf\HE HAY 1'725 11r'\Y 1'101 U

1 lEI 20 2200 3120 E: T"UllTON H, 3121l 171\? 3020 1330 1\(\ NYM1 E JlJLY 1"%1\ 0
11 '1 20 2200 3.196 /\ cD/mE IR 3196 1713 3020 1130 H"NYMIE OCT. 1920 "UG. l '}ï5 ?
120 20 2200 321\1 Z rWCI:LAllD5 (DMllIEIWf\I.E) m 32'11 17'12 30;!O 1'100 HlitlY"HE JULY 1?6~ .JUliE .t970 II

121 20 22110 329'1 Il IlI:UYU FARII TR 3299 1710 3029 1190 HI\IIYf\HE "UG. 1969 0
1.,., 20 2200 331\7 P 111101100 TR 3347 173B 3029 1150 HM~YAHE ocr. J. r}22 rEC • .t?71 11

LL

123 20 2200 3378 Y LION I:OP m 337.0 1721 3029 1220 HMlYMlE OEC. In7 8

J21\ 20 22rJO 31\63 1] STOCI(SFIEl.O H< 31\(,3 1730 3030 1340 HIi!lYflHE llO'} • 1727 n
1... r:" 20 2200 3~n'l x IlOrnllllOOO ([lf\/Ilu::"r) H, 3501\ 1719 3031 1200 HAIIYM1E OCr. 192? SEr' , 1'136 0....
12b ~~o 22(\0 3592 F llUSOllzo" m 3572 1715 3021 1220 HMlY"HE SEP. 1'16'1 SEP. 1?7ï n
127 20 2280 3730 r: OAr,"'EIIOALE 01'111 H, 3730 17<10 3031 13'10 Hf\NY MIE FEE: • 1S' 73 7
12B 20 2200 3751\ G EXCELSIOf1 TIl 375'1 1735 3031 1390 HAIIY"HE SEP. l 'i'b 7 0

129 20 2200 370 11 r" ImAr,/\I:A TI TR 370'1 1719 3031 1170 HMIYAHE ,JUL Y 1961\ JUliE 1977 3

130 20 2280 3700 T HUTOIWOIS 1T< 37013 1717 3032 1230 HMlYI'lNE nEC. 1?:Jb ,JIll.'( J97[1 0

131 20 2200 3099 P IIlIII l'li: /\ PMll( H, 3099 1711 3033 1200 IIMIYM1E 110 V• 1'11\5 0
132 20 2290 37'11 1: [) MW EIlIM LE E!HIiTES TIl 3 r/'11 171\2 3033 1370 H/\IIYAI1E !lOV. 1? 11 IIUI) • 1'1(,0 7
133 20 2280 3?60 F !WTTO!l ESr"lE m 3960 1732 3033 131\0 HI'IIlYME .lAIl. 1919 /H,Y 1971 0
131 20 2200 39b? l1 IILElmllE H< 3'l6'l In7 3033 1200 HAllYMIE OCT. l 'lb7 0
135 ;~o 2~!nO 3971 ~I WYIIIIILL TR 397'1 1725 3033 1270 11MIY"HE .lULY 1907 0



f<AItlF l'lLl_ STI'lTIOIl ilE TlW m(

RECORD GRID Tf<UE FUlGT LI\!JT

IHIIIDE R HEl"' EfiE liCE STI'lTIOIl "'l'litE CO-OIWS. I.I'lT. LONG. l'lLT. CI'lTCIltIENT fŒr:(H«) r-:ECOfW Il. fi .Ii •

136 20 2200 '10'10 S Dt.f\llEllDI'lLE RI'lIL Tf< '10'10 17113 3033 1360 MMnM1E "ULY l 'n.9 7
1:~7 20 2200 'I2nl r:: RIIHIO I:DP TT< 11201 1715 3035 1260 IIMnl'lME SEP. .1 'lb? ,lUI. Y J 'l77 n
133 20 2290 '1297 X 1: l'lSIII'l 0 Tf< 11297 1710 3035 1260 /IM1YMlE ,IUL y I l}26 •.11 illE 1971 0

1:J ~~ 20 2200 '1320 X LYDII'lrE 1I0TEL Tf< '1320 1753 3035 1360 HMnl'lME IHW. 1935 .JUIIE l '7bb fi

1110 20 22BO 'I:~37 11 AlIDLEY EllD TR '1337 1711'1 3035 1350 MM1YI\/IE l'lUG. 1950 7

l'Il 20 2200 113110 C FRMICIS MIllE TR 113110 1739 3035 1390 MMlYI'lHE l'lUG. 196'1 NOl) • 1?lll Il

1'12 20 2200 11395 0 1:I'lSHIlAO SOUTII TR 4395 1712 3035 1230 /lM1YAHE SEP. 1960 OCT. 1977 a
1113 20 2200 11593 T IlurUEL Il IllE rR 11593 17111 3037 1270 IMNYMIr:: "lJI.Y 19b1l 0
l'III 20 2200 11621 Z T"'lI:I'lTARA TR '1621 1753 3036 1370 I1M1Y"'1E SEP. 1969 ,lU IlE 1'779 0
1115 20 22DO '1736 Z I1EDE FAf<ll TR 11736 17115 3037 1370 HI'lNYMIE SEI'. 19b9 nEP. 1'701 7

1'16 20 2200 '17'19 Il TIlIlA FARll TR 117119 1738 3037 1370 HANYIlHE OCT. 1951 DEC. 1977 0

1'17 20 2290 '11326 X JOlltl O'GROATS Tf< '1926 1750 3037 1360 IIAIIYfltlE SEP. 19{,0 ,lIlIl E 19l1b 7
HO 20 2280 118'16 T SODBURY TR '18'16 17'10 3030 1390 HM1YflHE OCr. 1969 D

14? 20 2200 11063 Il GREENIIIT/IE TR '1963 1730 3039 1'130 IIMlYM1E nCT, 1969 OCT, 170'1 fi

150 20 2200 4938 T ROClmIOGE TR '1939 17114 3037 11100 11AtlYM1E ,IUL y 1'}31 .JlJUE 1956 7

151 20 2290 5016 0 DAISY H< 5016 1756 3030 1390 IIMIYI'lHE .JULY 19;!'} JUliE 1?'Il Il

152 20 2200 5069 L HOOI RIVEn TR 5069 1727 3039 1390 ~IMnM1E OCT. 1?60 FEr:. 1901 fl

15::1 20 :!200 5099 T LOtiE COll E!HATE TR 5099 1711 3039 1330 Il Ml YfltiE HIlY !S'10 0
15'1 20 2290 52'11 Y DELAtl0f<E TR 52111 17113 30110 1'100 HAtlYI'lHE SEP. 1936 D

1.55 20 2200 5265 Z VOSLOIUA TR 5265 1730 30313 1'133 HMnMIE DEC. 191)'1 dMI. l'lOS [1

136 20 2200 5520 [: 1I0RTOII RAIL TR 5520 1753 30111 1370 MNYM1E FEE:. 192'1 7
1"'-' 20 2200 5527 J GOI/RIE Tf< 5527 1750 30112 1350 IIMIYI'lHE l'lUG. 1?6 e} ;r

.JI

1~0 20 2200 5550 5 SI\IIDRItlGIII'lH ln 5558 1733 30112 11120 Ht'lUYAI1E dULY 19::;0 0
159 20 2200 5577 N f(OtINEY Tn 5577 1722 30113 1'120 tll'lNYMIE ocr. l,}Ml rEU. 1900 ri

160 20 2280 :iS92 T CAIRtl5110RE TR 5592 1720 30'12 1500 IIM1YIlHF: IllW 1929 .JUIIE l'}112 fi

1.s 1 20 22[/0 5587 Z 110LIlE EDEN TR 5507 1717 30112 1'100 IIAIlY"'IE OCT. l 96'7 0

16;~ 20 ;!200 5632 y E:ROOIUlI LL TR 5632 17117 30112 11150 tlI\IlYI'lHE OCT. 1950 i

Ib3 ;>0 2200 5739 f' IIIZf'1\I1 TR 5739 17113 30113 11100 HMIYM1E OCT. 1?1.9 7
16<1 70 ~200 5[111/! 0 IImOHO TR 501111 17111 30113 11130 11M1YM1E ,WV. 1969 0

1l.5 20 2200 ~jn? ~I l'lUfWRA TH ~jn9 17119 3011:1 13(,0 IIMlYMIE DEC. 1937 7

l,S6 20 2200 5901 C r;RUIUAf<D TR 5901 1721 30'1'1 l'1l,O I1M1YMlE .JUIIE 1902 ;l

li,;' 20 2200 b1'55 [i BITTOII 'lT( [,155 1735 3011'1 1'100 IIM1YM1E OCT. 1. '760 .[IILY 1'}77 Il

16B 20 2200 b322 Y IIUIIYAtH r:'OORT TR b322 1753 30116 1350 1IIIIlYMH Il 0 l.' • 1952 7
1(,~' 20 2200 [,'I3l, X LILFOHDII'l TR 6'136 17115 30'17 1'100 tl AllY M1F. EEr'. t?: :J 7
170 20 2200 611'16 Il 110llNRMERS Tf< 6/1'16 17110 30117 11150 /lAIlYMIE ,/IlL Y 1.9'19 7

171 20 22lJO 6459 X 5/'ltIOOIlN TH [,'159 1733 30'll, 1'150 Il MlY "'lE t'EP. l '}6;! M'n. 1.?7 I, (1

172 20 2200 6511 0 SIŒnllOOD (UORTOII) TR 6511 1759 30117 1'130 HMIYMIE IIDV. 1.937 0
173 20 2200 lJlS 51 l' E:ALLItlEE TV TR 6651 1737 301J1l 1'1'10 III1I1YMIE l>Er.. .172:1 u
17'1 20 2200 6710 0 LI'lI:E IICILll,HllE Tf< 67113 1"'7&0:-1:'" 301\0 1370 /lI\1IYI'lHE l'lUG. 195'1 0, .J.J

175 20 2200 6921 Q I/Af(IlICI: Tf< 6021 1753 30'1'1 1370 111\11 YIl IlE ,JlIl.Y l 'n6 ,1 UIII:. .1. ?/Jt'J -,
1

176 20 2200 (,'121 Z IICILlhUIIE r:I5I1ERIE!I Tf< 6921 17511 30119 13(,0 11M/YMlr: .lMI. l '}O'l 7
171 ;! 0 2200 7130 r: !if'ITZIWf' Tf( 7130 1.7119 30::;0. l11Z0 11MIYMIC IW I). l 'N, (1 7
1.lD 20 2280 7222 [: OATLAIIDS Tn 7222 1753 3051 11120 HI'lIlYM1[ rED. 1'136 Dr:C. 1'160 ;r

17'1 ~o ;!2110 72'1~ y GIlEE:I nOUTlI Tf< 72 112 .17112 :lC'51 1'150 IIM/YMIE OH. 1 ~,l 'Ill ",
' .. 11 .......... r-,..r:.JA Tr.- 7:'/11\ 1711 1 ':In,; 1 11\::10 IIIlUYI'lHE OCT. t 9] 2 ,lM' • l?bJ fl



RAIIIFt'lLL !HATION tŒHIOnl:

RECllr\O GRJ:D TRUE FInST LA5T
tHJM~1ER rŒFERENCr STATIUN tlAME CO-OROS. LAT. LONG. ALT. CATCIIHENT I~ECOF;D ra::corw H.II .I~.

1...!!J 20 2280 731111 ,j G~EBI TR 731\4 171\1 3052 11\50 Mt'lNYIIHE SEP. 1954 JUNE 19B3 8
182 20 2200 75:~6 G tIMUHDt'l m 7526 1751 3053 11\20 tiANYMfE OCT. 19[11 0

103 20 2200 7639 E STt'lPLEFORO Fl'IFai TR 7639 17'111 3053 1'170 MMIYIIHE NOV. 1905 7
1011 20 2200 771\:! R ALDMI FAHH rr~ 7742 17112 3054 141\0 ttANYAltE DEC. 1703 li

lOS 20 2ZBO 781\5 0 SELE:Y ln 701\5 1741 3055 11\40 tiMJYAHE nov. 1913 9

lOb 20 2280 9137 U tlOUIH III1MPDEN RII1L TR 9137 1745 3056 1480 HANYIIMF. NOV. 1956 B

187 20 2200 0226 5 CROImOROliGH TR 9226 1751 3057 1430 HANYII11E .11'111. 1746 .IUNE 1'}60 8
180 20 2200 ll229 U TV N\./1\ 1.11 SOUTII TR 0229 1749 3057 11\70 HIINYt'lHE JlILY 1905 Il

109 20 2200 0316 (l T11H1U1ErŒ TR 9316 1756 3057 1390 HAlIYAME .111/1. 1971 SEP. j900 7
1'10 ZO 2200 01\11 T r1AtlYAl1E RIVEnnDE PLOT lT\ 0411 1759 30511 1370 HAtIYMtE IIllV. 1930 111'1F~ • 1'}70 7

1'11 20 2200 042a G III1RAnE,IISPIIIDALE pt'lr<1( m 0423 1752 3057 1'130 HANYt'lHE NOV. 1927 7

192 20 2200 0523 (l ItMArŒ, Et'lGLESVt'lLE ln 0523 1752 3050 1'130 HANYIIHE JULY 1911? 0
193 20 2200 0617 5 NEUCRon m 9617 1755 3059 1420 IIANYAME NOV. 19'19 OCT. 1959 7
191\ 20 2280 0627 0 IIAF<t'lRE, UARrŒN IlILU, "TF< 0627 1750 3059 1'150 HIIIIYIIHE JULY 1734 [)

195 20 2200 0632 .1 IIARARr, ASIIDOlm PARI( m 0632 1749 3059 1'190 HMIYAHE JUlIE 19711 JAlI. 1979 0

196 20 2200 8(,34 L IIARARE,BLUFF IIILL TR 0634 1746 3059 1510 HIINYr'\I1E JULY 1969 rwv. 1982 11

177 20 2200 0722 G IIt'lRARE,MIIOFU SCIIOOL ln 0722 1753 3100 1220 HMIYAHE IIAI~ • 1959 NOV. 196'1 7
190 20 2280 0724 .1 1It'lr<t'lRE, LOCIIINVAR m 87211 1752 3059 1'150 Ht'lNYI'.HE .IUL y 1951 7
199 20 2280 0732 S IIt'lRflRE,11ACELREIGN ln 0732 1747 3100 11160 HANYAME NOV. 1973 nEC. 1905 [)

200 20 2Z00 0736 x IIARM"lE,lIAF<L[:OROllGIl HE!n ln 0736 1745 3100 14'10 . 11MIYIIHE rlOv. 1903 JUliE 17[111 13

~(11 20 2200 0020 Il IlARARE,IIIGIlFIELD m 0020 1754 3100 1430 IIArnAtIl:: HAI~ • 1965 7
202 20 2200 01'20 X f1t'lRIIRE,UIITEIlFIILLS UEST TF< ono 17511 3101 1'130 HIINYrtl1E JAU. l'JOli 7
203 20 2200 0927 E Itt'lr~ARE, U. COllllONAGE TR 9927 1749 3101 1'150 M1\11 YflII E .IUL y Ino flUG. 193:'; Q

2011 20 2200 0930 Il IlflF<ME, t!EYRIC!: Pr.r~1: m 0930 17110 3100 l'ISO III1tIYIIHE SEP. 1911b fj

205 20 22BO 8932. 1: IfARArŒ, VAL ANCE DElIE m 8932 17'10 3101 1490 HIIlIYAHE SEP. 19'15 1l0V. 1fJ5'1 II

20(, ZO 2~!OO 09:~4 Il IIflF<lIr<E, Gr<EENcr<OFT TR 093'1 1746 3100 1'190 HAtIY MIE JIILY 1951 rwv. 1963 lJ

207 20 :!ZOO 8937 11 1Ii\F<IIRE,IIAr,LBOROUGII ln 0937 1745 3101 1'100 /I/'lln AIlE NOV. l'}(,O [1

200 20 2200 9010 1) STONE RIDGE IR 9010 1759 3102 1'100 I1MnAI1E SEP. 1?l,a JUliE 1'iOIl -,
f

209 20 2200 9020 F IlIlRt'lRE,HflTERr-nLLS ln 9020 175'1 3102 1450 HAtIYIIHE JAII. 196 '} M·'r< • 1977 7
210 20 2200 'jlO22 fi IIAr~IIRE,SIIMINOllvnLE IR 9022 1753 3101 1450 HMIYAHE OCT. 19;!? AF'F< • 17/16 7

211 20 2200 9023 J III1F;ArŒ, AR DElEtIIHE m 9023 1753 3101 1450 HIIIIY II/lE .lUL y 1915 NAF, • 1'743 0

~ 20 2200 9020 .1" IIAr<A1lE, [lELVEDEra:: m 9020 1750 3101 11170 lIMIYIIHE JULY l 'i:n iJ

213 20 2200 9031 S Ilflr<ARE, STRATIlt'lVEr~ m.9031 1740 3101 1460 IIAlIY A/il: JAII. l'ib'l .IUIlE 1 f·, -, r- a
" .J

;! III 20 2200 90:111 \1 1II',RAIlE, t'l~llJlIL[t'l m 90311 17116 3101 1500 MAlIYIIIIF: rlO~l. 177'} .JIIL Y 1901 n
2J ~j 20 2200 'lOllO C UIUVmSITY F,"~11 IR 9040 17'111 3101 1400 1111 Il YAtIE OCT. 1905 [J

216 :~o 2200 '1111 E CltIZe/F<OnO m 9111 1759 3101 11100 HAIlY I\IIE OEC. 1750 NO') • l'iOO 7
217 20 noo 912'1 T IlARArŒ, IIFnICI\I~ SCIlOOL TR 9124 1752 3102 1'150 HMIYAI1L: FED. 19'50 HM<, 1956 0

210 20 2200 9126 \1 IIt'lRt'lRE, LIntl li ,'\T Cil CO. lR 9126 1751 3102 11100 HANYIIHE OCT. 1?1I7 .IUNF. .1 '1 ~j ~j U

219 20 2200 9129 Z IIflF<ARE, rUl TOII pAr~1( m 9129 17119 3101 1460 HAIlY MIE OCT. l'N9 JUliE 191:J6 f)

;!;~ 0 7.0 2200 91:11 [: 1IA1~Ar<E,IWo/WAlE li( 9131 17117 3102 III '70 Hr.NYI'If1E (,r-n. l'n :! tlM. 1 '}~! 7 [)

2;! ~ ;tO 2200 9132 C 11t'lF\Ar<E, PEYTOII nUM) TH 7132 17'17 3102 1490 IIAtIYAIIE .IUL y 19::;0 dllllE 1971 n
0-' "J "': =~ 0 2200 9133 D IIflF\ARE, Dr<OIlOLIllI\)S ln 9133 17117 31Q2 1530 HANYI't11E OCT. l ?;~ 2 11 M, • 19~:1 n.. '-.-
223 20 2200 91311 E 111I1l1'IFiE, ASII[:rnnLE TR 9134 17'16 3102 1'190 HMiYANE DEC. 19::;0 8
~!21J 20 2200 7227 F IIAr<AnE,I(OPJE m 9227 1750 3102 l:il0 HIlI/YAHE nu' . 197:J Jr.t/. 1?7f, a
225 :'0 22110 n20 G IIM~ARE, CITY m 9220 1750 3103 11160 HI\IIY 11H10 .JUNE 1977 0



f<AINI"' ALL ST ATIOI~ NETlHJm:

fŒC Il fW GHIO mUE I"'mST LA5T
III 1111.:Ef< fŒI"'Ef<r::tICE UTATIOI~ I~ MiE CO-UROS. LAT. LONr.. ALT. CATCllIlEllT IŒCl.IlW f.:ECIHlO /1. r••1:: •

226 20 2200 9229 Il /IAIlARE,l-IEST IlIOGE m 9229 17119 3102 11100 MMlYAIIE .IULY 1901 .111 tll': 1919 (1

;!27 20 2200 92n L /IAIlAIlE, MOIHH VIEl-I Tr. 9232 17117 3102 1510 11ANYr.IIE IlEC. 1926 ..IUIH': 19:J? Il

220 20 2200 92311 U IlMi MŒ , EMEIlALO III1.1. H: 92311 17117 3102 1~1I0 I1IHIYAME Hflr< • 1920 0
~! 2 '7 20 2200 9327 P IIMiAIlE, GAOL (OLO) Hi 9:~27 1750 3103 ll1l.0 . 11 MI YfillE DEC. l'JOU .1 foI~ • 1930 Il
230 20 2200 9320 0 11I)IlIlRr::, PUBLIC GAIlDEIHj lR 9320 17119 3103 11100 11AIHMIE 11(\ Y 1901 SEP. 1950 li

~31 20 2200 9::129 r:: IIAfiAIlE, COUVE/H Hi 9329 17119 3103 11190 IlMIYfillE I"'EE: • 1962 Il

232 20 2200 9330 S IIARMiE, HOYAL GOLI"' CLUE: m 9330 1711'J 3103 11190 Mfil/ YMl E n:r.. 1929 a
233 20 2200 9331 T IIM<AriE, PfIILLIPS AVE. Hi 9331 17119 3103 11100 MAI/YfII1E DEC. 19111 11Mi. 1«;'52 n
·2311 20 2200 '7335 Y IIARAm;:,llOUNT PLEASAtH Hl 9335 1711lo 3103 1500 MMIYAME I/O'J. 19'1~ .JUIIE 1907 0

2 :.l~j 20 2;~00 91127 y IlAnMiE, Rt,IL m 91\27 1750 3103 11170 liMI YMl E .JAH. l'JI 0 11

236 ~~ 2200 'f1l29 A IlArlMiE, IV smEET m 91129 17119 3103 11100 lIAI/YMir:: .IUL y 109,', MY 19601 0

237 20 2200 91130 [1 /IAIlAriE, fiES. sni. m 91130 17110 3103 1510 Ilfll~YMIE l'lF'H. 190'1 Il
230 20 2200 91131 C /IARAnE, IlARTMfII~ IIILL IR 'J1I31 17110 3103 1~30 'lf11/YMIE /IUV. l'JOO DEr.. 1S'O 9 fi

239 ;10 22FJO 91132 D /IARME,I(lImOS!) RD. III 'J1I32 17117 3103 1520 MNY fillE OCT. 1971 ~1Il 1) • .1976 0
240 20 ;!200 91135 G Ill'lfif.RE, PENOElltlIS ln 9435 17115 3103 1510 MAU YfillE .IUL Y l'n·' .IU/IE 1. (~6 t 0

2'11 20 2200 91136 Il /IMArlE, t100fiGAlE Hl 9113~ 17115 3103 1510 IlAI/YI'lME .!IILY l'JOli :.l
2il2 20 2200 9<137 ..1 IlARAIlE,I/ORTIll/ono IR 9<137 17115 31011 1500 MI'lIlYAll~ 1"'[[:. J951] l'lUG. l'1n~ n
211~1 20 2200 91139 L IlARMŒ, TEVIOTDALE Hi 7<139 17113 3105 1500 tll'lNYM1E .IUI. Y 192(, .JlJl/[ t f}l~; 7 Il

211'1 ~o :1200 9510 1/ lH ./lARY· 5 /lIS5IOI/ (1lI'lR. ) TIl 9510 1759 310<1 1'130 111'lNYM1E .IUI. Y 1911t DEC. lr,'Ol 7
2'15 20 2200 7512 0 PRItICE EOl-lARD OflM Hi 9~;12 1750 3103 1'130 /lAt~Y l'll1E (',f·ri. Inn 7

211lo ~o 2200 9519 Y Il,)RAriE, riE HiE AT TR 9519 175'1 31911 11100 MM/Y MiE OCT. 1931J fi 1'0 fi • 1953 7

21\7 20 2200 9522 D IlI'lIlARE, CIILEOOlI AV. Hi 9522 1753 3102 11\60 I1AI/Y l'ollE MY 1772 OCl. l'JOO
..,

240 20 2200 9523 C IIAnI'lRE, CALEDotl TR 9523 1753 3104 1460 Il l'l tI YMiE "ULY 1 (}51 JM/. 1960 0

2<1'J 20 2200 95~5 E IIAr<AriE, crif'lNE:OfWE m 9525 1751 31011 ll1bO tlMIYMIE I"'Er.:. lnO 1"'1:[:. 1 ~'II f, n
250 20 2200 f;'530 1: IIAri Il RE , GAOL (IIEII) ln 9530 1.7119 31011 1<190 MI'lNY MIE ,11.11-'1 i ~'3é ./(,11 • l'J6(l 0

2::;1 20 22BO 9531 L IlMiAriE, POLICE cl.un Hi 95~~1 17<10 31011 1510 IIM/YMIE nec. 17Ml .IUH[ .l ','0'1 Il
.., r. '1 20 :~zoo 9~33 I~ IIM<AriE, AI.EXMIDI::A r· ARI: TR 9533 17117 31011 1520 11f\1~YMIE .lfoII. ln.6 Il....1,.

2~;:J 20 2200 7536 n /IA1lME, ')AIt/OIM Hi 9536 17115 31011 15110 /lMIYAME 01:1. l']t~ .IUI·IE tU,;! u
25'1 20 2290 '7(,21 ..1 Ilt)HIIRE, LOGMI PARI( Tn 9(.21 1753 3105 11190 HM/YMIE •.IULf 1 '1'06 .,
'l[-r ZO ;'.200 762::1 L IIARAHE, riOCI:1I00[) Hi ~, (1~!::1 1752 ::1 t()11 11100 Ill'llnl'lliE .J(lN. l (i' 'I;! FED. 19'10 Il.....h'

ZS6 20 2200 9(,27 0 /IAfiAnE,IIILUJIOE Hl 9627 1750 3105 1'100 111'ltlYAME OCT. l'JI 2 !JEr' • 1~"17 0
257 20 22110 96~ll v IIAfiAriE,IIIGIlLANOS TR 9631 17<10 3105 1~i30 HI'lIIYl'lllE Of:T. 1?52 Il
250 20 2280 9636 A IlAr~ARE, POllONA Tn 9636 17115 3105 1530 Il AI/ YMl E GEP. 1'172 DEC. 197'1 0
2!j? 20 22BO 9700 D SEI:E 1 II.T.GII SClIonl. Tri 9700 1000 3105 111110 /lAI/YMIr: JI\I/. 1?lJ:'; 7
260 20 2200 9725 X IIARMiE, TOB. EXP. tHI/. TIl 9725 1751 31 O~; 11100 IMI/YAME ncT. 1?211 .WNI: 1r,''17 U

2bJ 2, () 2200 9727 Z I/AriARE, IIILL9IDE IIUf<S. Hi 9727 1750 3.105 11100 I1MIYI'lIIE .JI!1. Y 17~C} Il
., .., 20 2200 9731 0 IIARARE,FOREST tIIm!' • Tf, 9731 17110 31.05 1530 HA 11'( AIl E .nl!. Y l 'J 1" fl•. u •.
2/., :1 ~~ 0 221)0 97~13 1"' 11Mif\lŒ , fi l'lC E COURGE TIl 9733 17117 3105 1530 11MlYI'lI1E IlMl • l ? i' ~I :J
2(,,1 20 ~200 '1'(117 X IIAriAnE, I:UTSAGA (OLD) Hl 9017 1.7511 3105 11100 11MlYAMe .1 l'li/ • 19511 l'lUI; • 1']70 0
~! 6~j ;~o 2200 71l;l3 0 '·IAfiARr::,IIATFIELD TIl 9B23 175:~ ,11 0(, 1<190 Ill'lll YMIE 11U1} • l'Ilia Il

2lJfJ 20 2200 902:5 1"' IInHARE,OUEEUSOALE. Hi 9025 1751 31(lS 1490 1·1MlY,)I1E nCT. l'J7'1 Il,))' l'} 1 f, n
;'67 20 ;12lJO 90:'.9 1: IIM,AHC, t,Ll.EIWY r: Il M) Tf( ~}n~!9 17'19 3.107 IS:J() 11MlYI'lIIr:. .11\11. 1 '}?,:, .JIIIII" 19(,~j Il

2bO 20 2290 9031 Il Ill'ln,~I~E,PSc. Hi. Clf(E. rn 9031 17110 3105 1520 111'l1/YMIE OCT. 19(,0 n
;'.67 20 :!200 ~'OJ3 P IlAr-:Ail E [:OfmOl-lOI'lI.E Hi '1033 17117 310:; 1~'12 IlflllYMIE .JlIL. Y .1 'J07 Il,.r,. qq 1 ,; 17r;7 "lI 0/. 11l1l0 111'ltlYI'lIH· rf.r: • 19'1() ./lIIIr: 195! 7





IlIlINFALL STIlTIor~ NETWOr<l:

riECf.11W -GRIO TrUIE FH\!H '-Mn
11IHmER REFERENCE STflTIOI~ NIIHE CO-OR05. LIIT. LONG. IILT. CIlTCHtlENT REcorw m:cllIw Il. fi • Ii •

316 20 2201 5723 R BIRI:DAlE FIIRH TS 5723 1(,58 3043 1310 11I1NYA/1C .11Il Y 1947 -,
1

:117 20 2201 57(,7 F' H"':OHI3I FARtl TS 5767 Ib34 3044 1230 ttANY MIE NO\!. 19(,8 7
310 20 2281 6036 G HWEHE:EZI TS 6036 1651 3045 1200 MNYA/1E "ULY 1904 7
319 20 2201 6100 X tlllllUWE AGRIC ,TS 6180 1623 3046 400 HIINY IItIE JflN. 1904 7
320 20 2201 6237 Il I:IIZILO SECTION TS 6237 1651 3046 1300 tlllt~YIl liE OCT. 19b9 0

321 20 2281 b243 G SIIAYIIBVUOZI T5 6243 Ib47 3045 1330 HANYllliE ttflR. 1957 7
322 20 2201 6258 Y [:OHE FAIl Il TS 6250 1639 3046 1220 HIINYllt1E OEC. 1969 GEP. 1985 7
323 20 2201 6307 B HONOYIIES TS 6307 1706, 3046 1540 tlllNYIIHE .IUL y 1'751 ocr. 1959 0
324 20 2201 (,609 E UHSEl/GEZI FflRH TS 6609 1705 .3040 1520 I111NY lItiE HMl. 1'772 OEC. 1979 0
325 20 2201 6731 H IHF'INGI RlltlCII TG 6731 1653 3049 1420 IllltlYMlE OCT. 1737 0

326 20 2201 7116 F I1VURIH TS 7116 1702 3051 1480 I111NYM1E UOV. 1961 0
327 20 2201 715b Z InllVUTI TS 7156 1640 3050 1290 tllltlYIIHE OCT. 1948 ï
320 20 2201 7344 0 GURUI~GWE FflRl1 TS 73411 1646 3052 1300 111\UyAriE JULY 1929 .'UNE 1937 0

329 20 2201 7351 L TIIISEI(II FARH T5 7351 1643 3053 1330 llI\UyIItl E IHl') • 1'lMl 7
330 20 2281 7394 Il BWIIZI AGRIC TS 7394 1619 3053 410 HIINYIIHE FEr.. 1981\ 7

331 20 2201 7519 T PEHBI RflNCII T5 751'7 1700 3053 11'160 HAtlYIIHE FEr:. l '7U, IUIH. l '}5~) 1:1

332 20 221l! 7796 V HAS0l10 I{EEP TS 7796 1618 3055 1'100 HAI~YAliE ,,1It~ • 1970 OEC. 1978 7
333 20 2201 7044 X Inl\llANECIlE TG 7044 1647 3057 1430 lM NYIItl E NOV. 1'71\9 li
334 20 2201 0131\ Il IIOLI1IlEAO FARII TS 9134 1652 3056 1360 1111tnArlE 1I0V. 1979 0
335 20 22Bl 0225 L OONJE TS 9225 1656 3057 1430 IllltlYlIllE OCT. 192~:; DEC. 1'76:! ?

336 20 2291 9505 C t1UZIIRABIlNI COll.L. TS B5B5 1624 3059 410 Illltl Y1111 E FEe:. 1961 .IUIIE 1966 7

337 20 2201 [1590 Il GUTSII IRRIG.GCIlEtlE TS 0590 1622 305'7 410 HIINYlltlE IHlV. l'7M, JUliE l779
330 20 2201 0030 T ELGIN TS 0030 1655 3101 1370 li 1It~ YlItiE IWV. 1'7::!:! FEE: • 1974 Il

339 20 2201 0005 0 MUZArlllBIlNI ESTA TE TS 0085 1625 3101 450 MANYIIIIE IW\!. 197b ;r

340 20 2201 0931 0 RUIM'NGORI TS B931 1654 3101 1370 MIIt~Y1II1E SEP. 1736 Il

341 20 2201 9156 Y 1l0lHH PArOHS TS '7156 1640 3102 llbO HIINYIltIE NO\!. 1977 7
3'12 20 2281 9236 1: RUl1nr~JE TS 9236 1651 3104 1330 11111~YIIIIE OCT. 1'737 (1

343 20 2281 921\3 S 1Ir< Il ND IRA EST liTES TS 9243 1646 3103 1220 t1ANY II/lE IWV. 1'745 Il

344 20 2202 1218 P ',Il GUll HEEF' TT 1218 1607 3019 300 t111/~YlI/iE J II/~ • 1S'78 7
345 20 2202 1066 T 1:lItlYl::HElA IIGRIC TT 10b6 1540 3022 31\0 HIIIlY IItIE .J 1\ Il • 190'1 (,

346 20 2202 2169 Y I:AIlYEI1BII. POLICE TT 2169 1530 3025 330 t1 f\I~ Y,.,,1 E OCT. 1965 flUG. t'j'7? 1. '
347 20 2202 3505 A TILCOR tlUSIIUHUI POOLS TT :l505 1613 3031 390 111\ NY11/1 E DEC. 1776 •.JlIL '( .1 '7711 7
348 20 2292 3011 Il 11USIIUlmI IIGRIC TT 3Bll 1610 3033 300 HlIllYl\tlE MIG. 1970 1111 1) • lc;'05 7
347 20 2202 3n? L 1IIIIlYAIIE IIISSIor~ TT 3929 1600 3034 3~;0 IIIINYII/\E FEE: • 1'7119 \)1: C • .1 '772 (,

3:;0 20 2292 '1421 I~ 11USIIUt1UI E:RIGIIOE II TT 1'1421 1(,05 303(, :u,o 1111 ln 1I/iE: JUlY 1'701\ 7

351 =~o 2202 6021 E GONONO flGRIC TT 6021 1605 3050 410 111Itl'f AilE l'Er::. 1'770 /,

3~2 20 2202 '7910 U llUSEI~GEZI flGRIC TT 9910 1607 3100 350 '1111lYIIHE .lULy 1'751 (,

353 20 2379 397 V CIIITSWEDEIi0 5ell00L IHl 0397 1007 3100 1420 tllltlYIIIIE "AN. l'n;! 7
354 20 2379 1983 T C1HSEIlr.ENI SCIIOOI- uo 1983 lD14 3117 1510 1111t~Y1'oI1E JM~ • 19D5 7
~15~; "0 2379 32UO Il LARI: IIILL UO 3200 1011 312~ 1590 Il IItl Y1111 E SEF'. 1?:JO Il

:156 20 2379 37'70 Il OIGGLEFOLO UO 3790 1810 3127 1600 lM Il YII/lE DEC. 1.91\0 DEC. 1953 Il
357 ~~o 2379 3AO? Il II/1rW lm Œil RES. HlIlIG. un 3n09 11111 3120 lb30 III1IlY I1liE NOl). l '7/'[) 0
350 20 2379 1\091 1: I1I1ROllOERIl RES. WIIlDl1ILL UO 4091 1011 312'7 lb1\O Il AIl YMiE DEC. 1930 Il
357 20 2379 4190 S t1Il rl0110 Erlfi R.B •• OI'FICE un 4190 llUO 3129 161\0 lM Il YMl E .1111. Y 1. '7'1r1 .JllNr 1 t.~~jfl 0
360 20 2379 4191 T Il AROll 0Œil R.!1. LYSII1ETEH un 4191 1010 3130 1650 t1MIY 1'oI1E GU'. 19~;0 .11'011 • 1711 Il



RI\INFI\LL STATION NETHORI:

r,ECORD CRID mUE FIRST I.I\!H

/HilmER REFEnEtICE STATION NI\I1E CO-ORDO. LAT. LONG. ALT. CI\TCHHENT RECOr<D r\Ecorw Il •1\ • r~ •

361 20 2300 210 V IlI\RI\RE,I:lJTSI\CI\ T.R.S. UR 0210 1755 3109 1400 HI\NYAHE SEP. 1970 7
3b;! 20 2380 2?~~ Z Il 1\ r, 1\ RE , EpHOnTlI HISSII. UR 0222 1753 3108 1520 MMlYM1E I\UG. 1?35 HM,. 1960 0

363 20 2300 3~, Il IIf1RARE, CLEVELAllD OI\H UR 0327 1751 3109 15'10 H/\NYAME .JlJLY 1912 El
36'1 20 2300 32B P IIf1RArŒ, GREENGr,UVE lm 0327 1750 3108 1530 HANYflHE ' 'JULY 190'1 0

36~ 20 2300 926 l' DUIlN YE:R 001: ur, 0926 1750 3112 1590 HMIYAHE JULY 1926 DEC. 1950 0

:l66 20 2300 1002 X DEHn UR 1002 1904 3112 1500 HnNYAtlE OCT. 195'1 7
367 20 2390 1200 Il SEI:E HYORO UR 1200 In05 3113 1500 MMlYI\HE NOV. 1903 JUNE 1904 7
360 20 2300 1200 ~/ DUNSTMI E!JTI\TE UR 120n 1000 311'1 1500 MI'lNYilME JULY 19112 7
3b9 20 2300 11120 B /\TlIEUlE y UR 11120 17511 3114 15110 M/\NYAME OCT. 1952 [1

37() 20 2300 1523 Il INVERANGUS F/\RM ur, 1523 1752 3116 1560 MANY/\tIE JULY 191:111 JUNE 1906 8

371 20 2390 1621 V ROHAlIV UR 1621 1753 3115 1550 MANYAHE NOV. 1953 OCT. 1967 0
372 20 2300 1623 X GREENSYI:E UR 1623 1752 3116 1560 HflNYAME NOV. 1913 JUNE 1'784 0
373 20 2300 1700 l' CLEtl AVON UR 1700 1005 3117 1520 M/\NYIIME FEB. 191111 MI\Y 1962 9
3711 20 2380 2202 [) BROOl:nEAD UR 2202 HI05 ::1118 1560 ttMIY/\ME MI\Y 1912 r-EE:. 19 l '7 [J

375 20 2300 2310 T MELr-ORT UR 2310 1759 3120 1520 111\11 Yfi Il E JlJLY 1966 UCT. 1971 0

376 20 2300 211011 Il RIINOIIUROT un 21104 1803 3121 1550 tlANYfI/1E FE[: • 1'710 JUr·IE 1929 'j'

377 20 2300 2502 C BROItLEY UR 2502 18011 3121 1550 HMIYAME tl/\Y 1926 9
370 20 2300 300~ Z HANUR UR 3005 1802 312'1 1540 tl/\NYl\tlE JULY 1'720 111'\r, • 1927 9
379 20 2391 1972 S 1I0YA AGRIC US 1992 1622 3119 400 H/\NYAl1E dAll. 1961 7

380 20 2381 111175 tl I:AITANO SCflODL UO 111195 1615 3133 '160 tIANY(\/\E 110 V• 1972 tlUV. 1?7lJ 7

301 20 2381 7185 Il 1111 VUR/\ [) OIHt Il IIISDION US 7185 16211 3149 760 li AIl Yf\I1 E JULY 19,10 l'If)I~ • 19i-l 7
:Hl2 20 2382 315 P CIIIMOYO Cf\I1!' UT 0315 1608 3110 3110 /tANYI\I1E OCT. 1952 .JUNE 1?6:! (,

383 20 2302 5900 T IIUl:lJMBURfI ur 5908 1612 3141 '150 11AIlY/\I1E NOV. 19711 {,

:WII 21 2177 1003 1: PIONEER BLOCI: ml '16B6 2001 2921 1420 RutlDE OCT. 1951 {,

305 21 2177 2192 Il IIIILSII [)LOCI: Rtl 0993 1957 2957 1040 r-.uNDE oN, • 1949 1III V• 175S 6

:J06 21 2177 211(,7 X fiL TYr\E IM/ICII ml 5272 200B 2925 1250 nUtlDE DEC. 1'7 117 OJ

a07 21 2177 2901) L BR/\E VflLLEY 011 5790 1959 2927 1370 r~UtlOE OCT. 1'726 JUllE 1705 7
300 21 2177 2'709 tt PEZULU FoRli 011 5B91 195B 292B 13'70 r,UNDE Ocl. 196U 7
3119 21 2177 3371 C ROOOEtlEUVEL 011 6073 2000 2930 12110 RUllOE tlOV. 1951 JULY 1971 b

390 21 2177 3M.7 Z GIŒYSTONE 011 6'169 2009 2932 1220 r,UIlDE ocr. 1940 JAN. i ?5~j 6

391 21 2177 3691 /\ flRUPMlG/\ 011 6'193 1957 2931 1370 RUllOE UllY 1.929 l,

3n 21 21.77 '11.65 0 IUIYLAtlD l'M,lI 011 {,967 2010 2935 1190 RUNDE 1l0V. 1'700 6
393 :.'1 2177 4189 R DE BEER'S I~AIlCII Ofl 6991 1950 29311 13'10 RUtlOE JIJLY 1'7"0 6

39'1 21 217; 1\26. l' nmu~u FARH HII 7063 2013 2935 1100 rWNDE llOV. 1 ~JS~~ neT. 1.?80 5
:19~ 21 2177 '13l! l' PE/HI\GOII 011 7173 2000 2936 1220 RUIIDE M'r, • 1'711 {, SU' • 1901 6

:1'7(, 21 2177 5U97 Y SUNSET FflRII llii 0690 1955 2'7'1'1 1200 mJNDE DEC. 1'75'7 JUliE 1?Oll ,
u

397 21 2177 6330 C DOIWITllE) 011 9039 2026 29'15 10bO RUtlDE OCT. l. '721 /Mr, • 1'/32 .,.
.J

:19ll 21 2177 6599 L 1l000L/\ND51G1101:D PLflINS) 0.1 9'100 1953 29'19 1200 rwtlDE t!UV. 193D DCT. 1 -~ II{, {,

399 21 2177 7260 E 11f\E:GEHATEH/\ RII 1060 20111 2950 900 RUNOE OCT. 1969 . dMI. 1'/78 r'
.J

'100 21 ;!177 7330 F laI0 j.l Il Y l'Mm 011 'J930 2031 2952 1000 rWtlDE DEC. 1'7 :J:'; JUliE 1?l,O c-
.)

-101 21 2177 73511 G Cl\tWOCIWURII r,.HL RII 005'1 2017 2952 990 r~UtlDE 9101' • 1952 5
1102 21 2177 76119 C ' llf\OflYA IIIS!3IllN H11 02'19 2020 295'1 1000 rWIlDE l'IN, • l?S~ D[C. l'lUI r.,
'103 21 Zlï7 7733 T 11[: ER EIl GlM O.A. RII 03311 2029 2955 1100 rWIlOE SEP. 10?9 -1
'1U'I 21 2177 7A27 H VAtlGU/\RO MiDE51'OS ItINE nll 0'l;!7 2033 2955 10110 rWNOE JULY 1911? tIr, r-: • 1981 ..

.J

1105 21 2177 7052 Y D/\IlAYI\ 11ISSIl1tlIOLD SITE) rai 0553 2010 2955 1050 r,UIHlE tlOV. 1936 r1l1l~ • 1?~::i 5



RAItH' fl LL STATIOrl IlE HIORI(

rŒCORO craD TRlJE FmST LAST
IHlllr. ER REFEREIICE' STflTIDN NAHE CO-ORDS. LAT. LOtIG. ALT. CA Tl~IIIIE NT REcorm RECOr\ll H.fI.rl.

.A 406 21 2177 OHIS I{ tlAROHO RH 0995 2000 2957 1060 RUIlDE HAR. 1976 NOV. 1970 6.. l'IO? 21 2177 0950 R DEL VILLE Pflrll( SN 0950 2020 3002 920 RlJNDE HAri. 1930 JUliE 1951 '"
, •.4.•.•

..
1'109 21 2177 0957 Z HASUlmA SN 9957 2011'1 3001 990 IHINDE JUliE 1952 JAIl. 1979 '"..
1109 21 2177 911'19 G ZVISIIAVANE raI IL SN 911'13 2020 3002 930 RlHmE FEr.. 1929 '",J
1110 21 2177 9317 n I1tŒllE HISSION SN 9317 2030 3003 1100 IWlmE IIOV. 1930 6

'\.~.
411 21 2177 9350 [: SItABANIE tlINE SN 9350 2020 3002 970 RUlmE .JAII. .~. ?29 .~.. /
1'112 21 2177 9'152 H ZVISItAVAIŒ SN 91'152 2019 3001'1 900 RUllDE IlCIV. 1921 5
1'113 21 2170 3215 r. DAISYFIELD HISSIoti OJ 6219 1941'1 2930 1370 RUtlll F. tlAR. l?1b JUlIE 191\8 6
1'11·1 21 2178 3604 A VERGESIG OJ 6505 1950 2933 1350 RUNDE OCT. l'l~i1 FŒ. 1971'1 6
1'115 21 2170 '1007 N tlIODLEE:UL T OJ 6909 191'10 29311 1320 IWNDE AUC. 1950 tlArI. 1979 lo

1116 21 2173 1'1019 El SOIi(lBItULA, COUIICIL 0.1 7920 191'12 291'10 11'120 r,UIlDE OCT. 1966 6
1'117 21 2170 1'1020 C SOHABIlULA,RAIL 0.1 7nl 191\2 291'10 11'120 RUNDE FE[: • 1927 :..
419 21 2178 5116 T GLEllCOLE 0.1 0117 191\1\ 291'11 1360 r,urmE tlAr( • 1930 OCT. 1960 6
419 21 2178 5632 E ROAD CAHP HID 3 0.1 8633 1935 291'11'1 11'130 rlUIlDE ItflR. 1973 6
1'120 21 2179 7017 I{ flBERFOYLE RAIlCI/ 0.1 9918 191'13 2951 1260 RlJNDE .JUL y 1917 OCT. 19lo l' 0

1'121 21 2179 7212 X mlENORO DAH RJ 0113 191'16 2953 121'10 RUNDE .JULY 1967 0

"22 21 2170 7939 0 GUIIlEA FOWL SCHOOL RJ 0939 1932 2956 1430 RUNDE FEI). 191\9 SEP. 1970 7
1123 21 2170 7923 V ItlPALA PARI( RJ 0923 1939 2956 11'120 RUIIDE .IUIIE 1921 ANI. 1939 0
424 21 2179 0031 li 1I0llE FARH RJ 1031 1935 2957 11'160 r\llNDE JUliE 1927 neT. 19113 7
'125 21 2178 0226 7- r.EBANGA POORT RJ 1126 1930 2950 11'160 RUNOE OCr. 1977 .JUIIE 1979 IJ

1126 21 2179 031'10 Y OAI(LAIlDS RJ 1339 1931 2959 1111'10 rlUIlDE JAIl. 19/10 7
1127 21 2170 81'123 N SIIURUGHI,RAIL RJ 11'123 191'10 2959 11'150 RUIIDE JMI. 1910 'j'

1'120 21 2178 01'137 0 SAFAGO RJ 11'137 1932 2959 11'130 RlIImF. DEC. 1922 El
1129 21. 2179 0523 X SIIURUGWI, Toml COUIICII. SP 9523 191'10 3000 1400 rlUtlDE OCr. 195EI HI
'130 "'1 2170 9723 P SIlURUGIH, GAOL SP 8723 191'10 3000 11\1'10 RUllDE SEP. 1902 10

'131 21 2170 091'12 C I1IGIILflN[)S FARl,t ( GHH1lJ) sr 091'12 1930 3002 1400 rWtmE OCr. 1973 li

432 Z1 2178 9121'1 A UtlCIHA SP 9121'1 191'10 3003 1150 rWllOE UCr. 1973 OCT. 1977 Il
1'133 21 Z17D 9311 0 I-lILLIllGDON SP 9311 19'16 3001'1 111'10 RUNIlE •IIJ LY 1911• .lIwe 1935 n
1'134 21 2179 9009 V DOIlGA SP 9009 191'17 3007 1200 rmllDE ocr. 1951 6
1'13~) 21 2178 9012 Y OANGA 1I0llESTEAO sr:- 9012 191'16 3007 1220 f1IJNIlE •.11.11. Y 1'721'1 •.1\ JIll: l 'l:ll 1

,136 21 2178 9D49 Il GLEIlCRAIC Sf' 9049 1926 3000 1200 rWIWE .IUL y 1921'1 .J Ml • 191\4 Il
1'137 21 2276 3990 H STF.:Rfl TIl 3990 2052 3030 690 rilltlDE IIMl. 1961 ,..

"
1130 21 2276 41'104 Z 11fll{AIHRE SCHOOL nI 1'11\01'1 2056 3032 660 nUtlDE .lImE 1961l '".J
439 21 2276 1'1577 A SAHAHUIW TH 4577 2059 3033 650 rlUtlOE OCT. 1971 DEI:. 1770 ::;
'1·10 21 2276 5290 A NEGARI ni 5290 2052 3037 "50 nUIIIlE JLlI.Y 1907 l,

41'11 21 2276 5503 T NESHLlno TH 5503 2057 3039 600 rWIlDE DEC. 191'13 "11·12 21 2276 M'19 C rlUTEIlGA RAIL TH 661\9 2113 3045 550 rlUIlDE 1101.'. l r ~II:'" 4'"''
1'11'13 21 2276 6'/oa ~I LUtIOI, RHIIIO IIrJTEL Ttl 6900 2055 30119 500 r,UtlDE IHlI). 1929 tlUI). 1971 "1\1'11'1 21 2276 7009 E LUtlDI IIISSIOII TH 7000 2051'1 301'17 500 RUIlDE UEC. 1900 6
l'Ill::; 21 2276 7190 7. LOllVELDT STnr\ES TIt 719E1 201\0 301'10 550 HIJIlOE JUI.Y 1 C?52 JUill:: J '}{'7 0'.

1'1116 21 2276 7391'1 1\ IIflDZIVIRE Til 7394 2050 301\9 500 rlUIlOE ANI. 1977 •.1 fil1• l'1l'l 7
11117 21 22711 7953 V IIIWHI . TH 7'}53 2112 301'15 500 rWllDE UCT. j'}l Il .IUtIE t'}:1 ~j Il
41'111 21 2276 9190 Y 'InAlllItI[:E nI 91'lO 201\9 3059 600 rllltWE FED. 19117 Il
1\49 21 227ft 9256 L OUII[:(l SECTIllll Til 925/1 2112 3037 520 rWllIlE JIJLY Inl .IUII[ 1?:J/. ',"..
1'150 21 2277 177 H SI III:U III 0177 200l. 3008 900 ri IJtHl E M'ri. 19~j2 neT. l'}7l '",J



IH\:[Nr:IIl.L STATION I~EnIORH

REI:OW.> GRIO l'RUE FIRST LAST
IWIWER fŒFEREIICE STAT,IOII IMItE CO-OR05. LAT. LONG. ALT. CATCIII1EIH f<ECURD f(ECUfW 11.1I.f\.

1151 21 2277 432 r VUGUE TN 01132 2030 3009 940 RUNDE HAR. 1976 JUNE 1970 5
'152 21 2277 5311 " VUGUE,RAIL TN 05311 2027 3000 920 RUIIDE iJULY 1956 IIPR. 1962 ""
453 21 2277 11117 R GUOO TN 1147 2022 3014 820 RUIIOE MY 1976 5
11511 21 2277 11189 Il TOtlGOGIIRA Til 11199 1959 3016 1090 RUIlDE OCT. 1903 6
455 21 2277 1590 y IWODLAIID5 (11ASIIAVA) TN 1590 1958 3017 1000 RUIIOE . OCT. 1921 JUliE 1927 6

456 21 2277 1691 Il NEU CATO SCIIOOL TN 1691 1957 3017 1070 RUt/DE JULY 1972 NOV. 1970 6
1157 21 2277 1735 r HUTAHElE TN 1735 2020 3017 0880 RUNDE JULY 1906 :;

459 21 2277 1760 Il HAKOtlESE IRRIGATION TN 1760 20111 3017 060 RUUDE ArR. 1952 ,-
,j

459 21 2277 1981 Y Ml\DMIGOI1BE TIl 20Bl 2003 3020 1000 RUUDE NOV. 1950 6
4lo0 21 2277 20112 r IIANIV1 TN 20112 20211 3019 0790 fWNDE JULY 1906 ""

1161 21 2277 2210 F I3UCIIUA PROJECT TN 2218 2027 3020 1330 RUNOE I\PR. 1974 lo

1162 21 2277 2323.V BUCI,"A IlUf:UAI:HE TN 2323 2034 3020 760 fWNDE DEC. 1975 e-
..J

463 21 2277 2411 a 11ASINGO I1ISSION TN 21111 2039 3021 8110 RUNDE liAY 19119 111\ Y 1'176 lo

11611 21 2277 2590 1: GAI1IlA P.I\. TN 2590 1958 3027 1000 f<UNOE OCT. 1966 tWV. 1970 (,

1165 21 2277 2820 1: BUCIIIM MAIII PLflIlT TN 2820 2036 3023 800 RurIDE NOV. 1975 SEr· • 1970 5

466 21 2277 2923 X NGEZI,RAIL TN 2923 2035 3024 7110 fWIIDE NOV. 1955 I1I1Y 1'700 5
467 21 2277 3178 Z ROM CAliP VIC 2 TIl 3178 2005 3026 930 nUllDE 11I\n. 1973 ~

,1

4lo0 21 2277 3262 a CIlOI1UVUZIlE IIILL TN 3262 2013 3026 900 RUNDE APR. 19711 (IPR. 1979 s
'169 21 2277 3495 T ZIl~YANIIlGIlE P.A. TN 3495 1955 3028 1000 RUt/DE OCT. 1966 11I\f< • 1979 lo

470 21 2277 3733 C SIMBITI TN 3733 2029 3029 8110 RUNDE IIF'R. 19711 r:ED. 1970 s

1171 21 2277 3779 C EliPf(ESS MIllE TN 3779 2004 3029 900 HUllDE JULY 1912 JUIll: 1920 e-
,J

472 21 2277 3702 F III'lSIIAVI'l TN 3702 2003 3029 1100 RUtlDE OCT. Inll ;,
1173 21 2277 3905 El GI'lTllS MIllE TIl 3905 2002 3031 1160 RUIIOE FES. 1930 5
117'1 21 2277 11053 fi CIIIV1 IIGllIC TIl 11053 2019 3029 '7110 RUt/DE DEC. 1912 ::;
475 21 2277 11155 L CIHBÎ BOOSTER TN 4155 2015 3033 920 RUI/DE DEC. 19611 s

1176 21 2277 4277 T I:WG l1I1lE TN 4277 2006 3032 1100 RUNDE OCT. 1921 7
'177 21 2277 4379 E flLLfllIVALE TIl 4379 2004 30311 970 RlIImE JULY 1937 ,IUIIE 195'] 6
1J71J :!1 2277 11396 M LOCIIINVAR TN '1306 2000 3033 1000 RlnlOE JULY 1919 .JUIIE 1'72'7 li
1179 21 2277 11·1119 F CIIIEl1 IlIS5rON TN '11149 2021 3032 9110 rWIIDE AUG. 1?30 s
1100 21 2277 4569 L EnOINGTON TN '1569 2010 3034 920 nUNDE JULY ivzn OCT. 1937 7

'191 21 2277 11717 X BEREJENII 111551011 TH 4717 2030 3035 700 f<U/IDE MAY 1973 s
'1El;! 21 2277 5270 Y IJI1SIIIINDIGE 01111 Hl 5270 2009 3030 1000 Ru/mE DEC. 1931o li

1183 21 2277 5'103 E UIlfiIl1\110 r GE CATClitlEIH TIl 51103 2003 3039 1020 f(UNDE MI'lr< • 1945 lo
110'1 21 '1.277 51109 L IGIlE:ERLEY RMICIl TN 5'109 1950 3039 1100 f<U~IOE l'IIY Inô JUNE 1. 9:JO (,

485 21 2277 549B H HAYO FAf(11 ni 51190 1954 3030 1100 RU/lDE JULY 1930 (,

1106 21 2~!77 5565 T IlIL TUtIlA Ttl 5565 2013 3030 920 RUllOE oEC. 1725 !:lEP. t ~}~2 r-
,1

'I{l7 ~. 2277 5991 G SUI1IlERTON TN 5991 2000 30112 1160 RUt/DE OCr. 1910 ,IUIIE 1925 (,

'lOB 21 2277 6050 E STANIIOPE FIIRI1 Til 6050 2016 3043 9110 RUNDE JUL Y 1'730 BEP. 1'763 r-
.J

IIB9 21 2277 60611 L IlIJSIIAtmn:E TN 6064 2013 3043 900 RUIIDE OCT. 19'111 5
1190 21 2277 6315 ..1 CIIEllDEOVU DIII1 TIl 6:315 2039 30111 700 f(UNDE APll. 1952 r-

..J

1191 21 2277 6339 1: NGOMAIlUf<U 1I0Sr-1Tf.lL TIl 6339 2026 30114 820 IW/HlE IIPR. 1920 6
"192 21 2277 63lo0 R COTOPAXI RIINCII TIl 6360 2011 30114 970 f<UIlDE JULY 1933 ucr , 197U r-..
'1<;'3 21 2277 6I10(~ t~ J~l\tlr:RlA TIl 61100 2005 30114 1100 fWIIDE ocr. 1921 6
'I?'I 21 2277 briSé Il BONDOLr:I tIISSI[)I~ TIl 655(. 2017 30115 060 RUt/DE OCT. 1'}::;3 "'1<;'5 21 2277 6792 C GI1I:DI1ERE 111S510lj Til 6792 1950 30116 1160 fWNDE J I\I~ • 1912 (,



r,AINr-ALL DT ATIotl IlEnIORI:

RECORD CRID mUE F:mGT LMH
Illllt r: [re riEFEr,EIlCE STATION IMHE co-oriDS. LAT. LOUG. ALT. GATCllllENT r\EClmo rŒr.or,o Il. A• r, •

'196 21 2277 6029 S HAI:nRsI R. RANCII, CIIITASA TN 6029 2031 30'17 700 RUIIOE .JIJLY 1975 JllL ,. 1977 5
'197 21 2277 {'911 G ZHUN7.I SClmOL TN 6911 20'11 30117 730 RUNDE DEC. 19[12 5

Il'i'1J 21 2277 7173 R CUPSIIAI1 TIl 7173 2000 3050 1100 RllIlOE JULY 1911 dUliE 1932 5

'199 21 2277 735::1 S TEllTERGATE TN 7350 201{, 3050 1120 . RUIUlE .1111. y 1.9'11 .JUIlE 191\7 6
500 21 2277 7301 S I1MVIIlGO, GAOL TIl 7301 2005 3050 1090 RUNOE 1l0V. 1090 6

:)01. .: 1 Z277 7393 r- corOTA SCIIOOL TN 7373 1957 3051 1130 rWIIDE t'lPr,. 19:19 5
~O2 21 2277 7'175 V ROS5LYU TIl 7'175 2006 30'19 1000 RUIlDE JMI. 19119 .J1J Il E 17 M, 5
503 21 2277 7'179 Z IIM,VIIlG0 ,R,UL TN 7'179 2005 3051 1070 RUNDE .IULY l 'Ji 1\ b

50'1 21 2277 75'10 0 11APMlZURE IRRIG.SCIIEI1E TN 75110 2025 3050 060 RUIIOE JAN. 1972 El

50~) 21 2277 7567 V [mUCEIIAI1E TN 7567 2011 3050 11'10 RUIIDE JAN. 1916 nEF'. 1906 r."..
506 21 2277 7577 r- SIL VER O/\l:S TIl 7577 2010 3056 10LlO RUIIDE JlJLY 1911 r-l'E: • 19::12 "507 21 2277 7501 I( I1ASVItIGO,IIYORO Ttl 7501 200'1 3051 1090 rWIlOE 11M" 1972 "501l 21 2277 7652 Il CIIARAHBIRA TIl 7652 2019 3051 1200 RUIIOE .IMI. 19L1O M'R. 19113 El

509 21 2277 7601 T HASVIIIGO Ttl 7691 200'1 3052 1100 (WIIOE dl.JLY 1951 6
510 21 2277 7743 L MPAlIZURE AGRIC TN 77'13 202'1 3052 900 RUllOE OCT. 1902 7

st 1 21 2277 7916 Z Il /\lm re S1 Il. RflIl Cil ,CIIIIIUIW TN 7916 2039 3053 690 (WNDE OCT. 193'1 FE(:. 1777 /.,

~j 12 21 2277 0039 Il Tf'lOZEHlHIA 5CII00L TIl 0039 2026 3053 090 (WIlDE 1l0V. 1.903 0

51:1 21 2277 9120 E Il1moSI rN 012(/ 2032 305'1 0760 rWIIDE ur:T • 1nl:"i .-..
51'1 21 2277 0163 S smATO ru 0163 2014 305'1 1060 IW 110E dUL ,. 19:12 'H'[, • 1?60 ..,
515 21 2277 0243 E HunAE:GIIE TN 02'13 2025 30SS 960 nUNOE SEP. 19'17 nEP. 1<7"19 0

:"il(' 21 2277 0257 V ilE Il AIlIM TN 0257 2017 3055 1100 RUllOE 11t1 y 1983 7
517 21 2277 [)'I5'1 J 1l0RGEIISTEr. IIIS5J.OII TN 0'15'1 2010 3056 1100 r,UllllE OCT, 1~'07 10
510 21 2277 0'157 11 GnEAT ZIIiBABWE TIl 0'157 2016 3056 1100 IHltmE OCT. l 'J21 0
~j 19 21 2277 OSlO V 1I00Dr.IOGE w 0510 20'13 3056 720 RUIIDE IHII) • 1'l'Ill III', li. 1?56 7
520 21 2277 0577 5 E:EAUL Y Til 9577 2006 3057 1000 r.UNDE APn. l'l:H, .JlJIll:: 1?55 "
52J 21 2277 0570 T CUIIIY FAR~I rN 0570 2005 3056 1070 r.I/NOE: NI1V. 1'15'1 DEl.:. 1'779 ""
~22 21 2277 0600 r. IlTLLMlDALE TN 0600 201\'1 3101 660 nlHlD E l'Er::. 1931\ .JUIll:: 1970 7
5:!3 21 2277 0625 V I1Al:orcsI n. reMICII, 11(\[\11101\ TN 06:!5 :!033 3050 610 r,IItIDE ,.IUI. y 1'11:1 .JIIL Y l'l77 .-..
52"1 21 2277 0601 F TESTlWOD TN 0601 2003 3057 1100 RUNDE MY 1'136 .JUIlE 1951 6
!)2~ 21 2277 0703 E ROI\O CMIP VIC ., TN 0703 ZO'lb 3057 1..10 r,l/lmE IWV. 19~r ::1 .II1HE 1?71l Il..
526 21 2277 07'10 V I1ASVIIIGO,50UTIl TN 87'10 2026 3057 900 rilmOE Jtltl. 19::19 .1IH1E 1'10', 7
1:' rJ'" 21 2277 0735 G I1MIDEriE HI 1]935 20Z8 3059 OZO rWllDE dULY 1'} "'~f 7
" .. 1

~;2B 21 2277 9079 U DI\L LIll AIIOtlE TIl 9079 200'1 3059 10110 r,U/IDE ,JIlL y 1936 ..JUill:: l. '7 ~;:1 b
... .,'" 21 2277 91 b'1 l' LAI:E I:YLE FIS II([\IE r; TN 916'1 2013 :)100 1000 rWllllE .MU. 1'773 ','
.J ,~ )

530 21. 2277 S'179 X r.IVEllOEIIE IHm TI 1 lN 9179 2005 3100 1070 rWllDE JtlU. l','20 ,.II/liE 191\ 1 "
531 21 2277 9109 n srE5 r::OIlA TN 9.109 2000 3100 1100 /WIIDE AFr, • 1 ','31.. ;.IMI. .1 '17:; l,

532 21 2277 9203 I( WARE'S FMiIi TIl 9203 200'1 3100 1090 IHHlDl:: . dUL Y 1'1'10 b
:5;:13 21 2277 9300 Il NUANETSI RAt/Cil, tlGUIHlA TN 9300 20'13 3101 660 r,UIIllE M'ri. 19~i~~ tif)') • 1'170 0

53 1

'
21 2277 7'176 V I1UTlHUHEFU priISOII rN 9q76 2006 3102 1100 r({.lImE APn. 1'l11f., 6

:535 21 2277 9530 Il SllUlmn (/tA5VINGO EAST> rN 9530 2027 3102 000 rill ImE DEC • .I?51 .JUIIl:: 1'1 ',(, 7

536 21 2277 9560 L r(YLE DMi TIl 9560 2016 3102 1030 rWllDE MY 1959 10
537 21 2277 9596 A CIIIJ:OtIO TIl 959b 1955 3102 1150 rWllDE [iEl"' • l. ')n~j "539 21 2277 967/.. 11 EYTllordlE w 9676 200b 3103 1000 rWllDE .IIIL Y 19'11\ DCC. 19~~; 7
53'1 21 2277 9,SO'l 1/ STAllHor,E TN 960'1 2002 3101 1000 r\\lNDE nr:c. 191 'i IlM, • 1r/:.rll 6

..,.,.,.., .,.,..,t 1 r'I'rTlIIU\VT. TN 9721 203', 3103 000 rWIHlE 'lAI~ • 1969 7



RAINFALL STIITION NETWOr,1(

RECORD GRIll l'RUE FIRST LA5T
ImlWER rlEFERENCE STATION NAllE CO-URDS. LlH. LONG. ALT. CATCflMENT r\ECorw r\ECORD Il.fI.r,.

511 1. 21 2277 9753 Il UZE7.E TN 9753 2019 3103 950 RUllOE FEB. 1971 MY 1979 10
5'12 21 2277 9000 X ttTSIIIIH TN 9900 20110 3103 570 (WNDE IWV. 1920 IIM, • 1936 0
5113 21 2277 9972 Il GlENLIVET TN 9972 2009 3foll 1000 RUNDE SEP. 1973 APR. 1901 7
5111\ 21 2277 9979 1·1 MTILII:I"E IIYDRO TN 9979 2005 31011 1060 RmlDE .. IlEC. 1995 b

5'15 21 2277 9910 R liUGVDVI ElUSIIlEGS CEIHRE TIl 9910 20112 31011 660' RUNDE MAR. 1972 0

51\6 21 2277 9'75[, R 1l1l:ITII:I TIl 9956 2017 31011 950 RUllDE JULY 1903 U

5117 21 2279 2116 G flllIllflUL T TP 02116 1927 3009 1320 RUllDE OCT. 1951 IlOV. 1960 0
51\0 21 2270 11113 loi IIIl TON TF' 011113 1930 3011 1390 RUlmE JULY 1931 JUNE l'7:il IJ

5119 21 2279 555 S F'IIRTRIDGE TF' 0555 1923 3012 11120 RUllOE JULY 1920 SEP. 1976 7

550 21 2279 629 Y NIlEIIII TP 0629 1939 3011 12:~O rWNDE OCr. 1732 JUlIE 199ô 7

551 21 2279 717 T F'ISInA TF' 0717 19113 3012 1190 RUNDE NOV. 1993 6
552 21 2279 1357 F' UF'LMIOS TF' 1357 1922 3016 11160 RUNDE Jfltl. 1920 JUNE 1969 7
553 21 2279 11137 B SENAllGl1E TP 11137 1933 3017 1200 RUNDE /\F'R. 19119 JI\N. 1963 7
55c'1 21 2279 1522 T JOl'OLINlm SCIWOl TF' 1522 19110 3017 11110 RUllOE IlOV. 1969 JAN. 1902 6

555 21 2270 1759 El DAUiAIIlY TF' 1759 1922 3019 111110 RUNDE MAR. 1937 MR. 19114 7

556 21 2279 1005 [l CII1I:IITO Tf' 1805 1950 3018 1000 RUllDE OCT. l'7bO 7

5!i7 21 2279 10111 l ROCI:FORD SCIIOOL TF' 19111 19115 3010 1120 RUIIOE NOV. 1969 FED. 19711 6

550 21 2279 1902 G TIINII RIINCIlISIIUllUGWI) Tf' 1902 1952 3019 1060 llUllOE OCT. 1771 !.'lEF'. 1'777 6
559 21 2278 2120 C RIO TF' 2120 1937 3020 1190 RUIIOE SEP. 1910 JUNE 1979 7
560 21 ~!270 2650 V CIIIEFTIIIN TF' 2650 1925 3025 111'10 r(UIIOE JUNE 1.930 JUNE 19118 7

561 :! 1 2270 2001 J TOI(IoIE 1',11. TF' 2901 1952 30211 1070 RUllOE OCT, 1966 IWV. 19711 6

5"~! 21 2279 2955 El GRflNITF.VfllE TF' 2955 1723 3025 11120 rWNDE ,JI.)LY 1751 IIM, • 1'16::; 7
563 21 2279 35115 fi MI'lPIRIIVl\Ilfl TF' 35115 1929 3029 11100 r,UlmE l'EEl. 1972 dUNE 1979 7
Sbl\ 21 2270 37119 F' I1mUIIA TI' 37119 1926 3030 11120 r,UNOE JI/LY 1711\ JUliE 1736 7
565 21 2270 3912 Il IlIlEilDE Tf' 3912 19115 3031 lOGO RUIIOE l'lpr, • 1973 6

566 21 2278 110111 C CIlInlJlll\IlZU COli. L. SOUTII TF' 110111 19115 3031 1090 RUllOE DEC. 19b6 l'lpr, • 1773 6
567 21 2279 11219 Il CIlInUI1ANZU SCIIOOL TF' 11219 19113 3032 1120 r\l/llDE DEC. 1972 ,lUllE 1905 6
5bU 21 2270 115511 F' REnUEZI'l ESTIITE TF' 115511 19211 30311 11100 RUt/OE OCT. 1t] z;! 11f1l~ • 1'12.7 7
569 21 2279 11635 C 1l0LY CllOSS IIISSION TF' 11635 19311 3035 1350 RUIIOE MIIR. 1951 7
570 21 2270 5210 L ST. JOSEF'II' S IIVUMII TF' 5219 191111 ::1030 1220 RUllOE SEP. 1939 6

571 21 2279 5639 T C!lfII: Il Tf' 5[,39 1932 30111 1300 RUNDE FEE: • 1939 7
c::"7" Z, 2270 56511 I( GROOTFOtITEIN TF' 56511 192'1 301\0 1'100 RUllOE JULY 1711 JUliE 1929 7;J, .:.

573 21 2270 6052 S ORIEFOIHEIIl 11ISSIOil TP 6052 1925 30112 1510 RUIlDE OCT. 1906 7
57/1 21 2279 6327 R CIIIRUMMIZU SETTLEMEIH TF' 6327 1r/39 301111 1320 nUNDE MI'lI~ • 1931. JUlIE 17111 7...... 21 2270 63311 Z CIIIRUllMlZU, PULICE TF' 63311 1936 301111 1360 r<UlmE JUlY 1906 JUIlE 1968 7_JI .J

:)7[, 21 22713 6337 C rwl'lo CAMP VIC 311 TF' 6::137 1933 30115 11100 RUNDE FEE:. 1773 7
577 21 2270 6506 L MI'lI:OIlOLI, TOBlIceo SECT. TP 6506 1950 31116 1200 nUlmE SEP. 1966 tfl'lY 197', 6
570 21 2278 6606 V lIA 1: 0 Il [J LI TP 6606 1950 30117 1200 RUIIDE MAr, • 191\3 6

579 21 2270 7021 loi T110RllIlILL TF' 7021 19113 3050 1300 RUllOE OCT. 19211 dUllE 19311 7
500 Zl 2270 7055 U NYOROROIFELIXBURG) TP 7055 1923 30117 11190 RUllaE FEE: • 196;~ 6

501 21 2278 7129 M IHlI:OllRIES TF' 7120 1938 30/19 1360 r,UNOE OCT. 1925 IHl'J. 191\3 7
502 21 2270 7229 X CHIITswonTII,RAIl H' 7229 1939 3050 1300 rWNDE l'Er: • 1937 7
503 21 2278 7211 Il S MI'lXllEll PI'lRI: lF' 72119 1926 30119 11\00 RUllOE JAII. 191\0 dUIlE 1"'00 (,

5B'I 21 2279 7320 E CIIATS.lOrnll, F'OLICE TF' 73:'.0 1939 3050 1350 RUIIDE flUG. 19u1l 7
~95 21 2270 7351\ Il CIJLLOOoN l' lirai TF' 7::151\ 1922 3050 1510 RUllOE JULY 1952 (.UG. 19(01 6



RAINFALL STflTION NETWOr~1(

rlECOr,O GR ID TRlIE FmGT LAnT
tlllHnER REFERENCE STATION IMItE co-mm!J • LIIT. LONG. flI.T. CIITCIItIEIH RECOIW I~EClIIW 11. fi, r,.

506 21 2278 7450 Il FELIXElImG TI' 7'150 1927 3051 1'190 IWI/OE ,.11\11. 1919 I/OV. 1951 7
:H17 21 2270 7'151 N FELIXE:ur,G FIIRIt TF' 7'151 1925 3051 1520 mJNIlE JULY 1900 7
50B 21 2279 75'1'1 l' CIlILLY FIIRH TF' 75'1'1 1929 3052 1'100 rWllDE IIPR. 1936 J 1\11 • 19fJO (,

50'7 21 2270 7552 Y FELIX~URG.WIGEOI/ TI' 7552 17U, 3051 1520 rWIWE DEr.. 1951 ,.IlJNE 1971 7
590 21 2270 7603 0 ZIllOTlI STORE TI' 7603 1951 3052 1220 r,UlmE SEP. 1937 Iln l) • 1962 "
591 21 22i'0 770'1 N ZIHlITU TOI/NSI/IF' TI' 770'1 1953 3053 1200 r,u tHl E NOV, l?n 6
592 21 2270 7B41 Il SERII111 HISSIOII TI' 7841 1931 3053 1'170 RlItmE OCT. 1951 l,

593 21 2278 0028 II 5URIIT TI' 002B 1930 3055 13'10 r~UNIlE flUG. 1936 .JUIIE 1903 6
59'1 21 2278 0315 C GURIIJEIIA TF' . 0315 19'15 3053 1260 RUlmE 'IOV. 1952 6
595 21 2270 0'122 T ROCI:Li\llO!J TI' 0'122 19'10 3056 1320 RUNUE DEC. 193(, fiN, • 1?5~! l,

596 21 227B 0630 V LEYOURN TI' 8630 1937 3058 13'10 RUNDE ,JULY 1936 NOV. 1967 7
597 21 227B 063'1 Z STf'lflTfI!JrEY TI' 063'1 1935 3057 1'100 RUNOE !JEr. 1936 JMI. l'} 'If. 7
570 21 2278 9020 C WRIIGLEY FARH TF' 9028 1938 3100 1360 RUNOE ,JlJL y 1936 JUllE 1956 7
599 21 2278 7031 F LIIUDER TI' 9031 1937 3100 1370 RUNDE JUNE 194[, 7
600 21 2270 91'15 E FAIRBURII TI' 91'15 1929 3100 1510 r,UIlDE dUI/E 1933 ,.111 IlE 1979 7

60t 21 2279 9n6 [l GLENIIRY TI' 9326 19'10 3101 13'10 r,UNOE ..!IILY 1'720 IIIIC. 1'7[10 l,

602 21 2278 9333 J PIISTURES (TIIE. CIIATSWORTlI) TI' 9333 1935 3102 1390 RUlmE ,lUI- y 1'}37 IIPr, • J 95 0
'

7
603 ~~ 1 2270 9609 .1 IIUI:O.:O 5CII00L TP 9(,09 19'10 3103 lU,O mltlDE tlflr: • :i97'1 on. 1°}1.l~; l,

604 21 2270 9627 0 BERRY SpRIIlGS TI' 9627 1939 3103 1320 rWlmE LI Il l. Y ;. 9 01(, ,JUIl[ 19l>! 7
605 21 227B 9919 Il BIIIIGIILOW TI' 9919 19'13 3105 1310 RUNOE DEC. 1930 /lOV. 19'1'1 t.

606 21 2376 677 S ImANEl5I Ri\llCIl. LUNDI UH 0677 2100 3108 '120 RUI/OE .l Ml • 1910 SEP. 19113 L-,..
607 ~~ 1 2376 703 Il tlUMIETSI RIII/CI/, TOI:WE UII 0703 2057 3109 '1'10 RUI/DE OCT. 1961J OEC. 1?76 6
600 21 237(, 11'15 B IW AIlE TSI RANCll, CIlIllGWIZI Ull 11'15 2117 3110 '1'10 Ru/mE OCT. 19l,6 .,..J
609 21 237l, 2060 loi rllJflNElSI RA.,ItPAPII SECT. Utt 2060 2100 3115 '120 m./tHlE LJUL Y 1921 FEE:. 1965 "..,
610 21 2376 2196 T ESOUILIIIGWE WEIR UH 2196 2050 3116 450 rWllDE flPn. 1963 l,

611 21 2376 2372 1( ImllNElSI RIINCfI, ItTILII{WE lIH 2372 2103 311 Il '130 mmDE SEP. 1121 ".
.1

612 21 2376 3002 G TRIIINGLE,HILL UI1 3002 2057 3122 '120 RUlmE LIUL Y 1'i'311 ,JUIlE 1961 .,.
.1

61 :J 21 2376 3273 P NUMIElSI RII. Nornm:rm IIll. Utt 3273 2102 3122 '100 rWllOE APr, • l '} {,l, JUliE 1973 ".,
614 21 2376 3676 C TRIAIlGLE RES.STN. UH 3676 2101 3125 '110 IWllDE .J 1\11 • 1961 '5
(,15 21 2376 377'1 .1 TRIflNGLE,HOHESTEAD Ut1 377'1 2102 3126 '110 r,UtlDE nCT. 1921 DEC. 1'}56 "..J

616 21 2376 '1031 Il E:ULI 5CIIOOL IJI1 '1031 212'1 3127 '110 r,\JUDE DEC. 1960 SEP. J 'n6 '1
61:' 21 2376 '1"1.9 [: [:()LI Ull '1319 2132 3129 '170 r,UlmE DEC. l'j'6U '1
lolO 21 23;'6 '1700 L mowll RMlCII Utl '1700 205'1 3133 '100 RUI/DE DEC. 19~2 l,

b19 :'1 2376 1/959 X f1IPPO VOLLEY ESTflTE UH '1959 2110 3133 360 RU tlD E .lM' • 1 ']~;I} Il M:; • 1?l,7 "01

620 11 2376 '5175 G CIIIREOZI r'E5.S11l. Ull 5175 2101 313'1 'IJO r,UlmE JIIII. 19lo7 L-.J

621 21 ;!:J76 r.~76 fi [:UFFflLO r,flNGE Utl 5376 2101 3135 '130 nUIlDE DEr:. .l '?(,:) 1- 0
'.,

(,22 :n 2376 5753 1: CflILOllGA Ull 5753 2113 3137 330 r,lll/UE !1EP. 1973 L'
.J

62.J 21 2376 57711 Il CIlHŒDZI Z.5.n. UH 577'1 2102 3137 '120 [WilDE Ilt,Y 17711 ,-.,
62'1 21 2376 6031 H ClllIlGELE UH 6031 2125 3139 400 RUIlOE JUIl[ 1971J .,.

-'
625 2J 237lt {,271 Y CHHIEOZI RIIIL litt (,271 2102 31'10 '110 r\IJIlDE DEI:. 196:; ",1

626 21 2376 7339 J I:HII:IlEOZIVII UI1 7339 2121 31'17 3'10 rW/IIlE ,1111/. 19l,9 ,-.,"..., 21 2376 7379 r; NflllOI IHl 737'} 20r.9 31.'I? 3110 r,IHlDE tlDV. l'}70 0'

.,1 J

{,20 21 2376 75011 fi ESSIIII[:Y RAllCI' UI1 750'1 2055 31'10 '10O rWIIDE IWV. 19'17 ,JUIH: 196"
.,..,

67.9 21 237(. 022? [: LI II'} UIl fi r,IVER Ut, 0229 2127 315t :1:;0 r,lltlDE sEr' • 1 "J7~ ".,
(030 21 2:176 0'172 n LOtIE STM, Ull 0'172 2103 3153 '100 rWIIDE OCT. l'i'::; 1 .',J



I~AINrALL STATIOll NETWORI:

nE:CUr<D GR ID TRUE FIRST LA!H
/lU Il r:: ER rŒFERE/lCE nTIlTION rll\HE CO-OROn. LAT. LONG. ALT. CIITCHHENT RECIJr<D rlECIJr<D H.,.,. R.

631 21 2376 87'1' P CIIIPIIlDll POOLS url 87117 2116 3155 300 RU NOE !'!AR. 1961 5
l.:J :! ~! 1 2376 9007 X IIAWl\llE PlIIl UN 9007 2130 3156 3110 rWNDE JUI.Y 1';'03 .:..
63:' 21 2376 931ll 0 HANYOI:A UM 9381 2058 3158 430 RUllD!:: NOV. 1960 /)f'r< • 1975 5

6::1 Zl 2376 901,0 Il CIIIZVIRIZVI !lOlJTII IHI 9060 2106 3201 037. RUNIlE tU7 e..
635 21 2376 9803 Z CllrzVIRIZVI /WRTII UM 9083 2050 3201 420 IWIlDE rwv. 1905 5

636 21 2377 65 X ZAIlO url 0065 2012 3105 1060 RUNDE HIIR. 1971 7

637 21 2377 70 C GLEllLIVET 1I0TEL UN 0070 2010 3105 1120 RurWE JULY 1921 OCT. 1967 9

630 21 2377 266 0 HARTItADr'lLE UN 0266 2012 3106 10'10 RUIIDE DEC. 1911 JUNE 1959 9
639 21 2377 372 F SALLOW GLErl r 1II"<It UN 0372 2010 3107 1150 I"<UUDE .JULY 1959 JlIIl. 1975 fJ

6'10 21 2377 301 0 IISALI UU 0301 2005 3100 1000 rWNDE UOV. 1(}22 FED. 1927 6

6011 21 2377 '138 C HUCHEHA url 0439 2027 3107 690 RUNDE DEC. 1951 JUllE 19B2 7
642 21 2377 567 S CHEVEDON UN 0567 2011 3100 1100 RUUDE OCr. 1922 APR. 1936 9
643 21 2377 629 J GARAI SCIIOOL url 0620 2032 3109 700 RUNDE NIIR. 1972 7
64'1 21 2377 703 0 HAREGERE DIP UN 0703 2046 3109 530 rWIIDE 11AR. 1972 OCT. 1976 7
6'15 21 2377 7'10 F CIIATII:OBO IIGRIC url 07'10 2026 3109 700 RUNDE SEP. 1902 B

ôl\{, 21 2377 922 0 "UCIlIE:WA UN 0922 2035 3111 6'10 r<UNDE JAN. 1752 0

6'17 21 2377 1072 R IIISTOUHURST/MEUABILLY lIIl 1072 2009 3111 1100 RUIWE DEC. 1911 J(\/l. 1953 9

6'10 21 2377 1105 C rlYIIHMlDE SCIIOUL UN 1105 20115' 3111 5'10 RUNDE JULY l '}Ol\ 7

6lJ9 21 2377 11'19 A MAFUI"<r'lTIDZE SCHOOL url 11'19 2021 3111 700 I"<UllDE IIUG. 1973 ocr. 1903 0

650 21 2377 1197 C CIIITANDO CLINIC UN 1197 1955 3112 1260 RUNDE I1Ar< • 197'1 6

l,51 21 2377 130'1 r SALErtoRE lm 138'1 2002 3114 111\0 I"<UNDE JULY Inl 111\1"<. 1950 7
652 :.!1 2377 1390 W CIIII:WA/mA T. T.L. UN 1390 1955 3112 1220 rWNDE JULY 193'1 {.

[,53 21 2377 1559 W JICIHDZA rtISSIOIl UU 1559 2017 311'1 1050 Rl/UDE UOv. 1910 JUliE 190'1 a
6511 21 2377 1610 Il [:M'GALA DAM url 1610 20111 31111 520 r<UIlDE SEP. 1961 7
655 21 2377 1739 R HUCHOI:WII SCIIOOL Ull 1739 2026 3115 660 RUIHlE APR. 1976 0

65ô 21 2377 HIOl Il I"<Ur,GWE FI\IW UN 1001 2003 3115 1110 mmDE JULY 1'131 OCT. 171\0 7
[,57 21 2377 100'1 Z 1l00rmFOIHEIIl UU 10011 2002 3116 1120 RurHlE FEE: • 19:.!0 tlOV. 1969 7
650 21 2377 1080 D ra ET VLEI FAI"<I1 UN 1000 2000 3115 1160 RUlmE JULY 1 '/'15 JUNE 1767 . 7
659 21 2377 1905 X E:AllGI\LA I"<AIlCII url 1905 20'111 3117 1\00 r<UtmE OCT. 192'1 6
6[.0 ;! 1 2377 2077 J IRAH l/N 2077 2007 3117 1160 nurmE HAY 1920 .JUNE 191\0 Il

661 21 2377 2003 0 LErl0EIlForHEIIl url 2003 2002 3117 1100 RlIImE DEC. 1969 H(',li. 1979 7

6ô2 21 2377 2221 0 ZIUGIŒUA UN 2021 2036 3116 600 rwtlDE OI:T. 1953 °b63 21 2377 2~"13 il UYAI:urWWt'I url 25 413 2025 3119 7'10 RUtmE: JULY 19~1 U

6(,1\ 21 2377 2~iJiJ S NOt'lNGt'I IIOSPITr'lL Ull 2560 2011 3119 1020 rWIHlE DEC. 1933 .IUIlE l'lU 1 10
lob":. =~ 1 2377 2000 0 rnF'rUUG WIITEr\ll (Hl 2000 2001 3121 1100 rWIWE AP\i. l'nô JMl. 1. 'J02 ï

66(, 21 2377 2900 Il FI\VERSIIIIM \.IN 2900 20'13 3122 500 rWtlDE Jt'\Il. 1 '}52 7

6ô7 21 2377 3456 " CUINYARADZA UU 3'156 2016 312'1 830 rWtWE tWV. 1955 U

66O 21 2377 37'15 X ST. t'IIlTIlOrlY •S HISSIlJN Ull 37115 2024 3126 7'10 r,UIlDE DEC. 1952 .,
f

667 21 2377 3073 L E:VUlwrlurw UU 3000 2023 3119 101\0 r,UtWE DEC. 1953 B
1070 21 2377 3'i'~1 W ZIII:t'I UN 3951 2020 3120 770 HUlmE JULY l'n,] 7

671 21 2377 1\027 Y Svuur\E lm '1027 2033 3132 600 r<lIIlDE tIO'J. 1950 0

672 ;~ 1 2377 1\U::19 L GAOIlIlZISO lItI '1039 2026 :1132 600 HUUIlE JMI. 1~}~5 7

673 21 2377 5'114 L ClIH\EDZI I"<AIlCII \.IN ~"1'1 20'11 3136 ~;OO rWIlOE .lllL y 1912 t1 t.I~ • 1920 7
6;'11 ;~ 1 2377 ~j:HO z Hr'lNJIlŒllJI DM! UN 5510 2030 31,17 520 IWtWE H!Ir, • 1'1 ô'l Il

b7~; 21 2377 5611 1\ GLEIWEVIlIl url 5611 20'17 3137 1\60 rWIWE JULY 1931 OCT. 1?:j? ,.



RAINFIILL STIITION NEHIlJr\l:

rŒCORD GRID TRUE FIfl!,T LII5T
NUIlDm r<EFEREIICE STATION NAtlE CO-Or~DS • lIH. LDNG. ALT. CI\TClltlENT rŒCOml r<ECUIW Il. 1\ • r~ •

676 21 2377 5911\ H IIGllANE RANCI! UN 5011\ 201\0 3130 ·190 RUNOE OCT. 19~~9 ,JUliE l '}51 7
677 21 2377 5901\ T rWHIl rŒ RANCII lm 5901\ 201\5 3139 1\1\0 r~u~mE .IMI. 1930 (,

670 21 2377 5926 5 HATARII SCIIOOL liN 5926 2031\ 3139 500 r~IHWE "1\11. 19ft2 t1EP. 190-1 0
679 21 2377 7022 J MT UT USA liN 7022 2036 3145 1.110 r<lltlDE SEP. 1969 OCT. 1770 fi

600 21 2370 131\ R HAZONGORORO Uf' 0134 1935 3106 1420 RUIUlE 111\Y l'}1\ 2 l'ED. 19-19 7

601 21 2370 616 [1 1IU1:M<O t1ISSION UP 0616 191\5 3109 1330 RUNIlE OCT. 1'}117 6
602 21 2379 719 B MARAI:EO UP 0710 191\3 3110 13l,0 RUNDE OCT. 191\0 111\f~ • 1961 6
603 21 2370 1011 V rutlGIDZA IIILL Ilr 1011 191\9 3111 131\0 r<UNDE OEC. 191\7 6
604 21 21\76 2'19 J MIISll:ONDORO ronL VH 021\9 2115 3201\ 400 r~lltmE JIlLY l '}03 "..'
605 21 21\7l, 720 E CIIILOJO CLIFFS VII 0723 2127 3206 370 RU~lDE SEP. 1975 ".'

636 21 21\76 222'1 F Bor~DER B VM 2224 212D 3211\ 340 RUNDE OCT. 1969 111\f~ • 1976 5
607 21 21\76 31\111 0 11MmUHBINI tUSSION Vtt 341\1 2120 3222 100 r<UNIlE I\rR. 1955 .1 UtH: 1?ldJ ...,.
69B 22 227El 9163 P ALAtŒERRY Tf' 9163 1919 3055 l'IbO SAVE t1An • 1922 .11\/1. 1936 7
6H7 22 2270 D253 H EAST DALE RANCII TP 9253 1925 3056 1520 SAVE IHlV. 195~! 7
690 22 2279 9573 1: GELUI: FARM TF' 0573 1911\ 3057 1'160 SAVE dlJLY 191\6 FED. 1955 7

l,? .1 :."!2 2270 9157 t) EASTDALE RANCI! IIINDHIl.L TF' 9157 1922 3101 11\50 SAVE DEC. 1979 7
1.92 22 2270 9297 X RANGEITIIE) TF' 9297 1900 3102 11\90 SAVE IlOV. 1903 7
693 22 2279 951\3 P DDNNACIIAID TP 951\3 1930 3103 11\00 SIIVE sr::F', 1979 7
6?1\ 22 2270 9961 T EASTDALE ESTATE EAST TI' 9961 1920 3105 1370 SAVE "ilLY 19:!5 ,JUI. Y 1979 7
695 22 2279 9517 F 1: FARM Hl 9517 1050 3103 1520 SIIVE OEC. 19~)2. ,IMI. 1967 LI

l,96 22 2279 9915 E IHORD Tl] 9015 1951 3105 15'10 SI\VE .IUl. Y 1'}72 6
{,97 22 237(1 0'197 V III:HASHIE HAIN OFFICE UII 01\97 2050 3153 1\60 ril\VE I\UG. l'no ,:,.
l,'}O 22 2377 2791\ l] MI\RAII RANC Il UII 2791\ 1957 3122 1120 SI\VE "ULY Hll\ 111\ Y 1970 {,

699 22 2377 3792 A GLÏ:NCLOVA UN 3792 1950 3126 1220 t1I1VE IlEC. l 'JI.b (,

700 22 2377 4307 X PA HUS 1·1 AllA HISSIOII Utl 1\307 2001 3131 1190 SAVE •.1 1.1 LY l. 'i'!. 0 7

701 22 2377 1\590 P- IlUt/GEZI UN 1\590 1955 3131 1000 SI\VE dl\N. 190\ (,

702 22 2377 'I7~0 A IIYI'lGI\I1E:O UII 11750 2016 3132 000 DI\VE "ULY 1 9~j 1 OC T • !903 7
703 22 2377 1\051\ F. CIIINYA[~Al:O li Il 1\351\ 2010 3133 7(,0 SAVE ,JUI. Y l'}OI\ 7
701\ 22 2377 5558 V SIVA 01111 lm 5550 2016 3137 720 SI\VE I\PR. l '}7 '1 7
705 22 2377 ~559 H SIVA DAItIOLD SITE) UN 55~9 2016 3137 720 SI\VE Itl\Y l 'n'l JUliE l '}77 7

706 22 2377 5562 Z IIUll STORE UII 55b2 2016 3137 760 SI\VE 1\1Il::. 1930 DCC. 1976 7
707 22 2377 5573 L BII:ITA, HIISHANDurŒ ll/l 5573 2011 3139 0'10 SIIVE nCT. InjO II
700 22 2377 5579 S E:II:ITA, POLICE Utl 5579 200S 3137 '}70 DI\VE .IIIL Y 1.923 1 l
70S' 22 :!377 5679 [: r:II:IT ('), IIGr<ICUL nmftL nTN. Ull 5679 2005 3137 970 51\VE IHJV. l. '1711 JO

no 22 2377 6133 V CIIIREDZI\IlI\ UII 6133 2030 311\0 000 S(..VE DCT. 19:';3 LIM~ • 1779 1)

711 22 2377 6159 Y IIY AIIUtIDA NGORIHA UN 6357 2017 311\1 700 SI\VE ,JI.II. y 1?7'1 Il
712 22 2377 621\5 R PAtIGAlIAYI UII 6245 2023 311\1 670 SI\VE SEP. 1953 6
713 22 2377 6~lB6 1) SILVEInA MISSION UU 6306 2002 311\2 1100 SI\VE ,.1 1\ Il • l '} ,l~j li
71'1 22 2377 6550 Y TlIRGIH tllI 6550 2021 311\1 61\0 SAVE dl.lLY 1987 li

715 22 2377 1.502 Il BII:ITA lOLO) Il Il 6502 2005 31113 1000 GI\IJE .11\11. 191'1 LJ Il III: ln:! 10

716 :!2 2377 6659 r< tlYl\lIUtlD1\ IHl 6659 2016 31'13 600 SI\VE OCT. 1953 .HHl [ 17711 l.

717 =!2 2:'177 6935 Il HMillOIW 1111 (,935 202? 311\5 700 !lI\IJE OCT. 1'}50 fi

718 22 2377 7191 'J CIlIWAI:A STOIlE li tl 7191 1950 3146 1190 DI\VE DEC. 1967 t,lIG. 1<;71 (,

7.J '} 22 2377 71\20 T IIIIGUS RAllCII,I1I:HIIDIIIE liN 71\20 2037 ~111\7 520 n,WE .IMI. l '}71 Il (oI{ • 1']77 ~

1- ....~ . -- n.n r' A Il'~ 11(- 'r 1 '] 1':;" i.



RAII~FALL STATION NEHIORI(

RECURD GRID TRUE FIRST LIIST
IWlmER REFERENCE STATIOI~ NAME CO-ORDS. LAT. LONG. l'ILT. CAICHMENT rŒCORD RECORD li. A. R.

721 22 2377 78711 H BmITA, MAlWRE UN 787'1 2008 3150 710 SAVE OCT. 1950 7
722 22 2377 7956 [{ CIlECffENI UN 7956 2018 3150 650 SI'IVE tlAR. 1975 6
723 22 2377 8139 Il CIlIREIIHIIREllIlA UN 8139 2027 3151 600 SAVE JULY 1953 7
72'1 22 2377 [1365 1/ DEVULI RANCIl,III1RI El 'IIOLE UN 8365 2013 3153 920 SAVE DEC. 1970 AroR. 197'1 6
725 22 2377 01130 1'1 IINGUO RIINCIl,I\I(AZI UN 8'130 2032 3153 5'10 SAVE J IIIl , 1971 /1AR. 1977 7

726 22 2377 0591 R MUSffUIW IlALT UN 0591 1959 31511 850 SI'IVE MAr, • 1974 5
727 22 2377 0955 H DEVUlI RAllCH, CIIAr\IJ11A UI~ 8955 2018 3156 620 SAVE SEP. 1960 OCT. 1976 5
72B 22 2377 9061 C DEVUlI VILLAGE 23 UN 9061 2015 3157 630 SAVE NOV. 1907 0:

.1

729 22 2377 92'11 Y IINGUS RANCit 1t.0. UN 92 li 1 2025 3159 520 SAVE OCT. 1920 Il Ar, • 1977 6
730 22 2377 9201 R DEVULI RANCff C UN 9281 2003 3213 700 SAVE FEr,. 1960 JAtl. 1?77 5

731 22 2377 9793 Y DE HURE UN 9793 1957 3201 0795 SAVE OCT. !S'05 5

732 22 2370 '10 1'1 l'ITHOL UP 00'18 1927 3106 1310 SAVE OCT. 193? OCr. 1957 7
733 22 2378 257 C EI'IGLE'S IlEST l'IAllCII ur 0257 1922 3107 1'160 SAVE AUG. 1915 JU/lE 1925 7
73'1 22 2378 2911 S HOIWt/YII ur 029'1 1903 3107 1'150 SAVE DEC. 1977 7
735 22 2370 '1'12 0 NoEtDIILE ur- 0'1'12 1931 3100 1300 SIIVE JULY 1912 IWV. 1?2:~ 7

736 22 2370 720 F' Gu-ru lIP 0720 1938 3109 1390 SI'IVE DEC. 190'1 7
737 22 2378 767 G DEIWERE ur- 0767 1917 3110 1330 SI'IVE HAR. 19711 7
730 22 237B 88'1 J LOURDES MISSIOtl UF' 000'1 1908 3110 1280 SI'IVE OCT. 19110 JUNE 1959 7
739 22 2378 1249 F SUTI SOURCE,TONGOGARA UF' 12'19 1927 3113 1305 SAVE JAll. 19rJ5 7
7110 22 2378 1327 II Guru MISSION ur- 1327 1939 3113 1300 SIIVE JULY 193U 5

7'11 22 2378 1'1'17 Il SOTI SOURCE UF' 1'1'17 1928 3113 1330 SAVE FEE: , 1930 IIF'R. 1979 7
7112 22 2370 15Bl 1'1 BVUIIElURI'I ur 1581 1910 3115 1300 SI'IVE JIIN, 19n 7
7'13 22 2379 1593 E SI'ICIIIF'Irn ur 1593 1903 3115 1'1'10 SAVE Hl\Y 1903 7
7i1'1 22 2370 15'}'i' L lM Zl'IRE 11I1 AI: 1'1 UP 1599 1900 311'1 11160 SAVE DEC. 1966 JUliE 1970 7
745 22 2370 11340 Y 1111ISI'II FIIRII UP 1040 193'1 3116 1240 SI'IVE DEr. 19'12 AUG. 1957 7

7'11S 22 2378 19(,1 E VIII"'"l l'lili/Cil ur- 1961 1921 3115 1200 SI'IVE HM, • 1935 JUNE 19::;'1 7
7'17 22 2378 2049 1'1 CIIAI(ATII Fl'lIm UP 20'19 1920 3117 1200 SAVE tlAr, • 19'15 ['"Er:: • 1979 7
74[1 22 2378 22'16 f' ZIt/YEMBI'I FAntl Uf' 22116 1928 3110 12'10 SAVE oel, 1?39 ,JUlIE 1966 7
7i1'i' 22 237[1 2280 1: DI'IRAMOMBE 11ISSIOIl ur 2200 1906 3118 1280 OI'lVE dUliE 1939 Jrotl. 1979 7
75(\ 2~! 2370 265'1 Il CHWAtll'IH<1'I ur- 265'1 1923 3121 1175 SIIVE JAtl. l'lUS 7

751 22 2370 2737 Y ZVI'IVAIIERA BUS.CEIHRE UF' 2737 1933 3121 1100 SI'IVE IIM" 1971\ 6
752 22 2378 21301 S VUltBA J-lILL UP 2001 1953 3122 1230 SI'IVE DEC. 1'175

,
u

753 22 237B 3222 A DEVUlI STORE UP 3222 1930 312'1 1100 SAVE OCT. In8 Aue. 1737 c-.,
751\ .,., 2378 32;'11 G GHEE:U SCHOOL I.IP 3274 19111 3i211 1300 tiAVE 1\ (\fi • 1971 t,ue; , l'}7U 7....
7~5 22 2370 3503 F CIIITORIDO IIIl.l lIP 3503 1952 3125 11'10 SAVE /1 M, • 197'1 llO'J. 1775 6

756 22 2378 352'1 D. GOUYE UF' 3524 1941 3127 1100 SAVE FEE: • 1956 ::;
7'57 22 2378 3(,[,.3 E ElUIIERA,D.A. ur- 3663 1919 3126 1190 SAVE JAIL 191q ,JUllE 1902 7
750 22 2378 36b'l r BUIlERI'I UP 36611 1919 3126 1190 SAVE (IUG, 1951 7
759 22 2370 3895 G MlIPATSI UP 3895 1902 3120 12'10 SAVE Hl\Y 190:3 7
760 22 2378 39'13 J CllINYII(A (Guru) UP 39'13 1931 3120 1100 SI'IVE ocr. 1?73 b

761 " ., 2378 3995 II MPATSI TOIWSIIIP ur 3995 1902 3120 1260 SAVE DEC. 1966 JUl.Y 1970 7....
76~~ 22 2370 4:311 J DEWEIlDE UP 11311 19'10 3130 1000 SAVE FEE:. l'nu l,

763 22 2378 '1 il (, 1 X ItUIl YH,,' SClIont UP '1'1 (, 1 1920 3131 1000 SIIVE FED. 1772 J Ml , 1'703 7
7[,4 22 2370 '1M2 'f GIIITSA Il. f'. SCIIl'IUL LW '1642 1932 3133 1100 , SAVE NOV. 19bO (,

765 2 ~! 237U '1670 7. 11111: Ul1E:E - [:1.111 ERII up '1670 1915 3133 1070 SAVE JUIlE 173? 7



RIIINFIILL STIITIml NE:THORI:

r'F.CORl> GRID mUE FHWT LIIST
IIUI1E:U' r\EFEREIICE ST Il TIOt~ I~IIHE co-or,os. LAT. LONG. ilL T. CATCIIIleNT riEcorw riEClmO ".',.r,.

766 22 2378 5207 H ZItHlII Til UP 5207 19117 3135 900 SIIVE DEC. 19611 SEP. 1977 (,

767 22 2370 51135 F OOF'OTA UP 51135 19311 3137 1020 SAVE SEP. 19l11 SEP. 198'1 6
768 22 2370 5620 G AlIlEIT tnssION ur 5620 19'13 3138 1020 SAVE .JULY 1912 5

769 22 2370 5691 .J ST. I?oErWIIRO' S SCllonL LIF' 5691 190'1 3133 1075 DIIVE JLlLY 1935 7
770 22 2378 5830 T MIIFUSIIŒ UF' 5038 1933 3139 1000 SIIVE JLlLY 190·1 C"

.1

771 .,., 2379 5970 Il ltURAHBltlDfl f1IGIl SCIIOOL UP 5970 1916 3139 955 SAVE DEr.. 1'}8'1 6....
772 22 2379 6067 S tlURI\tlBItmA ur 6067 1917 3140 960 SAVE NOV. 19(.9 FEEI. 1979 6
773 .,., 2370 6(.57 .1 HUDntIDA IJF' 6657 1927 31'15 1020 SAVE OCT. 19(.3 JI/LY 197b 6....
77'1 22 2370 6818 .1 Ilnt~JARE UF' 6018 19110 3156 9110 SAVE AF'r, • 1961 .ILlNE 1979 5
775 22 2370 60311 El RUTI OIlH ur 6035 19311 31'15 960 SIIVE .11'111. 1.900 5

776 22 2370 6001 C ST. JOIHI' S SCflOOL ur 6001 1910 31'15 960 S(lVE .ii'L y 19B5 6
777 22 2370 7017 A HUNYII:I-lA SCIIOOL UP 7017 19'1'1 31'16 930 SAVE IIAI~ • 1961 5
778 22 2370 7031 II HnTARUSE UP 7031 1930 3151 910 SIIVE IIrr, • 19(,1 .)(\11 • 1979 "...
779 .,., 2370 7040 A BANG URE SCllonL UP 70110 1932 31115 900 SAVE Jfltl. 1972 UllY 1977 S.....
780 22 2370 7192 a OORDlIA HIIIE UP 7192 1903 3146 900 SAVE IInv. 196'1 6

791 22 2370 7959 Z CHAOZIRE ur 7959 1921 3151 910 SIIVE IWV. 19'1l. "LIllE 1'/53 ,~.,
702 22 2378 80116 T GDTORA UP 00'16 1929 3151 1000 SIIVE .JUL Y 1S'OS 6
783 22 2370 0160 B NYASIIANU HISSIOII ur 0168 1918 3152 850 SAVE !lEP. J. ?~.;lJ :;

78'1 22 2378 06911 Y r. HI I:U r, AMAO ZIH(I UF' 06911 1903 3157 070 SAVE tlM" 19bO 6
705 .,., 2378 074'1 C "SASA (E:UIlERA) ur 07411 1930 3155 1050 SAVE DEC. 1'}'15 sert 195'1 ".... ...

786 22 2378 87115 0 ZVOtlOYA UP 87115 1929 3155 1010 SAVE FED. 1972 ./""~. 1977 C"
.1

707 22 2370 90110 Z IIAFURUSE ur 90110 1931 3157 1000 S(lVE IIUV. 1959 111\1< • 1?7b ~:;

780 .,., 2370 9081 T IUVER JUIICT .//lMlMIGHE ST ur 9081 1910 3157 8110 SAVE tlOV. 19'10 lIOV. 19[,5 6....
739 2 :~ 2370 ?135 C ttllZOl:OHBA ur 9135 1935 3158 900 9(1VE .J li 1. Y 19B5 ".1
790 22 2379 9397 t1 RotlSLEY EST.,GATU SECT. ur 9397 1901 3159 950 SAVE OEC. 1']'15 SEP. 1950 6

791 22 2370 9558 Il [;ETERA UP 9558 1922 3200 050 SIIIJE .11.11. Y 1905 l,

7n 22 2370 9913 Y tlUCHUIIA UP 9913 19113 3200 690 SAVE /lM'. l'IbO 1I1IG. 1976 ,..,
793 22 2370 ?992 .1 ROtlSLEY, CA TTLE SECTION lIP 9992 1904 3202 850 SAVE nCT. 1970 t'lUG. 1?77 l,

7911
..,., 2379 3 Il GA'lA1~YA(CHIVllU) un 0003 1857 3107 11180 SAVE .JUI.Y 1972 7....

7n'i 22 2379 '13 r HOORLM/I) IIUUGHE ua 00113 1036 3106 1'160 SI'WE .IUtŒ 1'J07 7

796 22 2379 1'19 E CIIIT 011[:0 ua 01119 1032 3107 1'160 SAVE OCT. 1. ?·19 7
7?7 22 2379 713 S HIL TSlIlfŒ I~. o. ua 0713 1052 3110 1500 SAVE lIOV. 1'}66 OCT. 1770 7
793 22 2379 10111 V IIILTSHInE lia 10111 1051 3112 1500 SAVE OCT. 19L11 7
7~'9 ~~ ~ 2379 1029 L Il A.1 UtlB (1 lIU 1029 10113 3112 11120 SIIIJE NOV • .1?bl. 7

000 22 2379 1257 .1 SflLTIISII Ull 1257 1028 3113 1450 SAVE DEC. 19'17 FED. 1.905 7

001 22 2379 1542 T BOH r-ARM lIll 15'12 1837 3117 1390 SI'WE OCT. l'} (,'1 7

002 22 2379 1719 L HAGAtlGflRA ua 1719 10119 3116 1420 SIIVE JULY 1972 DCC. 197fJ 7

B03 .,., 2379 21011 E lINYETU ua 21011 1857 3118 1'180 SAVE MY l'}O3 ;-....
004 22 2379 2243 F LF.I.IEFOIHEIII ua 22.,3 1036 3119 13'10 SIIVE ,JULY 19'1'1 .JllllE 1 tj'~·i9 7
805 ~~ 2 2379 ~3l,O Il IIOUtlT IIRTllur< ua 2360 10:~7 3120 1'160 f.l(lVE .11.11. Y 1.92'1 HAY J 9:j'1 \1

01)6 22 2379 2570 L POL TJltor<E ESTATE uo 2570 1021 3121 1550 SAVE ,llll.. Y 19,10 0
007 .,., 2379 ~57ll S MENDMIU ua 2~)7 6 llH7 312 ~!. 15l.0 SIIVE ~'llll • ! '1,10 (1 li 1; • J '}l7 :J'41.

OOEl .::~ 2379 26'1'~ X COLL,'CE 1I0 2649 10311 3121 136Q Sf',Vr:: .IMI. l 'f '1 l, fh... li. \ '1 S '1 7
IW? ..,,;

;~379 ~l159 Il LUSIlINGTON UO 2{.5 17 1020 3121 1'100 SAIJF. nCT. 1'J:!'1 7.. -



f~IHNFIILL !HIITIUN NETWOm:

f\ECORD Gf<lD HWE FmST LMJT
ImlmEr< rŒFEr<ENCE S'fATION I~M1E CO-Of~Dli • LAT. LONG. ilL T. C{\TCIU1ENT fŒCUfW IŒcrmD tt 1 (\ • I~ •

011 22 2379 2901 Il . UADDILOVE 11ISSIOI~ un 29,01 1015 3123 1550 S{\VE I1AY 1930 Il M~ • iS'OO .,,
012 22 2379 :n1O n 7.VAlIATOBWE un 3210 1050 31211 1370 SAVE MAY 1'l03 -;

013 22 2379 3233 G BITA un 3233 10111 3123 1370 S{\VE JAIL Ino 7

11111 22 2379 3340 G BAT Il un 33118 1033 3126 1380 SAVE J{\N. l?:U {\PR. 19 111\ .,,
015 22 2379 3618 {\ 1:I~r::llO{\ 11Ir,SIOI~ un 3610 1850 3127 1370 SAVE APR. 1935 J AI~ • 1979 7

8J6 22 2379 3(.63 Z IIUIall un 3663 1825 3126 11190 SAVE JULY 1912 FEE:. 1922 7

017 22 2379 110112 L IŒLSor~ un 110112 1836 3129 1350 SAVE IWV. 1915 7

8lB 22 2379 1\(l00 C LEllOY EST liTES un 11080 1816 3129 1540 SAVE SEP. 1920 FEB. 1927 n
019 22 2379 47[1·1 5 RUZAlH SCIIOOL UO 47911 . 19111 3133 1630 SAVE JULY 1930 0

020 22 2379 11815 13 IIAWAr~E UO 4915 1051 3133 1300 SAVE (\Pf~ • 1903 7

021 22 2379 11053 S SCORROR EST IHE ua 11853 1032 3132 1360 SAVE IMY 1911 liA)' 1'705 7

B22 22 2379 119110 Il WEDZA un 4940 1937 31311 1390 SAVE Nl1V. 192(, 7

823 ~2 2379 4960 J IGUDU ESTATE un 11960 1927 3135 1360 SAVE JULY 1920 JUNE 1943 7

9211 ~2 2379 5000 L SIIUHBACCIlIVIIU) un 500B 1056 3135 1190 SIIVE IHJV. 19611 MAR. 1'777 7

025 22 2379 5165 G l1l1NEMO un 5165 19211 3135 11100 SAVE DEC. 19117 0

926 22 2379 5399 Z TIPPERARY un 5399 1912 3137 16110 SAVE DEC. 1940 HAY 1911'7 0
B27 22 2379 5558 J IGAVA UO 5559 1929 31110 1370 SAVE OCT. 19(,11 7
O;!B 22 2379 5590 Il WENIHBI UO 5590 1916 3139 1500 SAVE JULY 1924 JUNE 1930 0
029 22 2379 5045 Il DEllOEIlDE UO 58115 1935 3140 1320 SAVE t/OV. 19-17 l1CT. 1956 7

030 22 2379 5091 W HorncLAIR un 5091 1811 3139 1640 SAVE NOV. 1'7·15 ,J Ml • 19711 n

031 22 2379 6133 .1 DEIlDEI~YORE un 6133 1941 31111 1300 SAVE 11f\r~ • 1951 JUIŒ 1903 0
on 22 2379 6171 A OIflIIIORI un 6171 1821 3141 1560 SAVE DEC. 19110 n
033 22 2379 6299 Il T{\RAR{\ UO 6209 1911 31111 1560 S{\VE H{\Y 1929 ueT. 1955 n
0311 22 2379 6315 G CIIIGADORA un 6315 1852 31113 1360 S{\VE DEC. 19511 SEP. 1777 11
1J~~5 22 2379 6554 R r::LAI~bSLMGTE UO 6554 1930 31411 1370 SAVE OCT. 1923 (.IPf~ • 1930 7

036 22 2379 6591 G tlOUln VIEil un 6591 lIHO 311\3 1660 SAVE JlILY 1904 9

037 .,., 2379 (,ô39 .J I~YE VALLEY lin ôô3'i' 1030 31'111 1320 SAVE .IUL '( 19'1(, ,.1 roll • 1'75 11 0....
B:JrJ 22 2379 6bl.3 1: DELTA un 6663 lB25 3141\ 1500 S{\VE .IUL y 1916 .JUIlE 19 116 [)

n39 22 2379 6690 P 110 liE PM<1: un 6690 1011 311\1\ 1600 S{\VE OCT. 1933 [)

01\0 22 2379 (,71111 Y tlOlJNT f<UUND7.I UO 67114 1036 3144 1320 SAVE SEP. 17(,11 .Jt'lN. 1782 7

0'11 22 2379 671\9 0 T1ŒEJ{\I~ un 6749 1833 311111 13110 SAVE JULY 1911 JLlIlL:: 1927 7
I:lI1Z 22 2379 (,962 1: C{\VE un 6762 11326 31116. 11160 SAVE JULY l 'i"1 (, JLltŒ 17~;b fi

0'13 22 2379 7065 X IHLTUI~ un 7065 1825 31117 11\1\0 SAVE DEC. 1'71\ 1 Ar'IL 1931 0

0'11\ ~z 2379 7231 C r:OTO un 7231 101\2 3147 121\0 5{\VE DEC. l 'J5/1 [1

01\5 22 2379 71\52 " DOW{\ DIVlSIot~ un 71\52 1031 311\0 11100 SAVE NOV. 1951 7.,

[J 1\ L~ 22 2379 77711 li ELDOf\ADO FARU un 77711 lB19 3150 11\40 SAVE SEP. 1935 Jf,t~ • 1955 0
0-17 22 2379 77911 P 11{\CIIEI:E f~AIL UO 77911 1009 3150 1540 SAVE JAU. 1910 0

81\l) 22 2379 7031\ Il MSOS!-l{\ un 713311 1041 3151 1200 SAI)E JUliE 1973 tlU l ) • l'i'70 [J

B-19 22 2379 79'19 Il NDEIŒDZA un 791\9 1933 3151 1500 SAVE {\UG. 1962 SEP. 1977 7
1]50 22 2379 00'17, R llEWED7.0 un 001\9 1033 3152 11190 SAVE ,j{\ Il • 1705 7

1J~1 22 2379 IH71 Z rn-M1EI~A l' {\f~11 un 0171 1.021 3152 1430 SAVE OCT. 1965 UCT. 1702 7
O'''' 22 2317 0205 L ZVIY/'lI1E:E SClmOL uo rJ205 1857 3152 900 S{\VE OCT. 1'751 (,
. .Jo.

[J53 22 2379 02119 C 11lllHE C{\SSItW III!Jnlor~ un 1120'7 1011 3153. 1500 SAVE MY 19011 n
051\ 22 23.79 01172 [: ALVESTOtl un 111172 1020 3154 1440 SAVE DEC. 1.'743 FEe. 1963 7
055 22 23ï9 06'16 n ST. TIIEI~E5A'S IIISSIIHl LIll 0646 1935 3135 1350 SAVE 11M~. 1776 fjEF'. 1';77 0



r,AINFflLL STflTION NEHlOr,l:

nrc ono cnID mUE FIn5T LMiT
tllllIDEI"l rŒFERENCE· STATION NAHE co-onos. LAT. LOIIG. flLl. CATCllllEtH nEcurm r\Ecnno Il.fl.n.

056 22 2379 9719 V CllINJANJfl UO 9719 19'15 3157 1000 SAVE JUliE 1973 OCT. 1976 7
857 22 2379 0755 J LE!mUrn IJO 9755 1030 3156 13bO SflVE MY 19'19 (1

OSO 22 2379 0009 fi CONOO oMi< HACIIEI:E) Ull 0009 1055 3157 900 SAVE OEC. 19l,'1 b
0~j9 22 2379 n07'1 N tlOPOPI FflLLS rnRtl llO B07'1 11119 3156 11\00 9flVE NOl) • 19rJ2 7
060 22 2379 0933 C t1n TSI1:A UO 0933 181\1 3157 1200 snVE .JUllE 1973 nCT. 1971, Il

061 22 2379 0960 G SF'Rlt~GS (r,U9Af'E) LIll 0960 1027 3157 1-1\00 SflVE JLlLY 1913 •.IUIIE 19(,b n
862 22 2379 910:J Il r,{IflO CMlr HAN 2B Ull 9103 1050 3150 050 SnVE FŒ. 1973 OCT. l '}77 6
9b3 22 2379 911\0 L CHITSIUI \HI 91'10 1933 . 3150 1300 SflVE JUtIE 197:) tlny 1?7'} n
961\ 22 2379 9203 U ROtlSLEY, lil'lIN II0liESTEflD IJO 9203 1057 3159 030 GflVE OCT. 1970 Mit; • 1977 b

Ol,5 22 2379 9630 1: rWPFUNOE LIn 9630 10'13 3201 10UO !1flVE .JIHIE 1?5'} .JUNE 1'179 7

Fl6t. 22 2379 9037 I( ST. E:flRTlIOLOliE.., CHI..,flRE UO 9B37 18-10 3202 1260 SI'lVE .JIIIIE l?b3 7
1167 22 2379 9913 S CIIIPUNZA LIn 9913 1052 3203 101\0 SI'l')E "lHIE 1973 l',pr, • 1. c779 7
060 22 2'176 '109 X 11flREYI'l Vii 0'11:19 205'1 3205 1\20 SI'lVE .JUllE 1970 .IMI. 1901 .-..
B6'l 22 2'176 106'1 X CIIITSA I Vii 10b'1 2107 3200 300 SI'lVE .JIINE l'no ~

870 22 2'176 1172 P Sl'lE:I VIl 1172 2103 3200 300 SI'lVE JlII~F. 197[1 c-
,!

971 22 21\76 117B .., RUr'MIGIlANA utl 1170 2100 3209 300 SflVE SEI'. 1971, ,-.,
1:172 22 21\76 1185 0 I1l(lUISItlE CLIllIC VII 1185 2056 3209 3tH> SAVE .1 Ml • 195'1 AUG. 1976 .-.'
073 22 21176 1'197 S ST.JOSEF'H'S SflNGI-IE Vil 11\97 201\9 3211 '100 SflVF. .lUtH:: 1971) .,..,
0711 22 2476 2370 R IIIF'PO tHIlE Vii 2370 2101\ 3215 370 SAVE NOV. 19'1~ .JIIL Y 1 Q{.9 ~

.1

075 22 21176 2569 fi 111'lPAr<ADZE SCHDOL IIM 2569 2105 3217 3'10 S(\1) 1":: OEe. l'lb? FEe. l '}BC> ~

.'

976 22 2476 3-150 0 snBI-LUtmI BI'lSE CI'lI1P VII 3'150 2115 3222 175 SAVE MY 1905 .-.1
877 22 2'177 .,..,.., 1: OEVULI RMICII (1 VN 0552 201(1 3205 510 SI'lVI":: OCT. 193 11 flur;. 1?77 1\.JJ&.

079 22 2-177 6'13 .1 tlSIIALI'lE:flTA VU 06'13 2024 3206 IIbO SflVE SEP. 1973 11M, • 1? 7'} .-d
079 22 ~~'177 l~7'1 S OEVLll.I RI'lllCII Il.n. VN 067'1 2000 320b l,OO SAVE NOV. 1721 5
8GO 22 2 1'77 795 Z DEVULI HALT VII 0795 l 'l57 3207 700 SI\VE FE[: • 1972 OCT. 1977 r.",.
DOL ~2 2i177 1153 I~ UIlI(otmo I1INE VN 1153 2021 3200 510 SflVE JUNE 1952 OCT. 1972 '1
002 :=: 2'177 1.'107 P GUOO'S OIr Vl~ 1'107 201\7 320U '120 SI'lVE r: Er:: • 195? rE[: • 19 (,~j .-,.
8B:'I "., 2'177 1739 l'l 1·IUtIAtH r< l'lN Cil VN 1739 2027 3213 '150 SI'lVE MY 19~10 II....
801\ 22 2'177 1799 P TUTlmUl:U Vil 1790 1955 3212 560 SflVE OCT. 1951 flUG. 1'176 '1
095 22 2'177 1090 0 OEVULI RI'lNCII, RST. VN 1000 2005 3213 560 SI'lVE .JUl.Y 197:'. GEP, t?7fo II

1:1 Dl, 2~ 21\77 2001 1( CItISUt1[:I'lt~JE Vil 2001 201\0 3211\ 1120 !lflVE l"1r'I~ • 19~j"
,-
J

oa7 22 21\77 2025 L OEVULI RANCII,MSAPn!J VII 2025 2031\ 3211\ '110 SflVE .JlILY 1972 .IMI. l. 'lB:) 5
900 22 21\77 2100 S BLflCI: [:flSI'lLT Vil 2100 201\9 3215 1110 SAVE OEC. 1952 11flY t'nt .-J
DO? 22 2477 2/,51 ri OEVULI WHICII, IliRIG, r:nrm ut, 2651 2020 3217 1\'10 SAVE .II',N • l'nn. MIG. .1 ~;I~'? '1
090 22 2'177 2738 L CIIH:IJIlE IRRIG. seliEtlE Vt~ 2730 2020 3218 '130 SAVE IWV. 1932 li

091 22 2'177 2862 Il [)EVULI RANCII l'l VII 2062 201'1 3210 '11,O SflVr:: nCT. 191,7 tHlI! • 1 r} 711 II
092 22 2'177 2993 Il [:II~CItEtlOUGll r.r\lDl~E VII 2993 1950 3220 500 SflVE DEC. 1935 '1
093 22 2'177 30119 Z SAVE VALLEY EXP.ST/l. VN 30'19 2021 3220 1\50 SAVE ItAY 1'l5t .JUIIE .1 977 '1
094 22 2'177 3050 fl SI'lVE,OVERIl'O H,r\IG. VN 3050 2021 3220 1\'10 SflVE FED. 1?72 JUlIE 1?77 '1
895 22 2'177 3059 1: SnVE TMIGANOl'l 2 VU 3059 2016 3219 1\50 SAVF. .J l', Il , 17:-;2 NO') • l 'l62 II

896 22 2'177 33'11 r, 11I-1ACI·IET A VN 331\1 2025 3223 '1'10 S,WE FEE: • 1961 IWV. 1 9;> l, ::;
097 22 2'177 3365 " 11IDDLE SAVF. I1ET. Vil 3365 2013 3221 1\70 !ll'lVE fll/r.. 1977 Ilfl Y l '1nZ II.,
1)90 22 2'177 351,I\ " ~IIDOLE SAVE (IHlr.r:fiIlOP) VII 35611 2013 3223 '100 SI'lVE .JUIIE 1902 1\
1199 22 21\77 ~1565 1: "IDOLE SI'lVE VII 3~115 2013 3223 '100 !1flV[ flpr, • l'lU l'lI Jr: . t711:' Il
'lOO 22 2-177 3627 E ellIE:ut~GE Vl~ :lb2'l 2()::t3 ::1:>:>'1 I\'I() nl\vr fleT. 1?I,n 111"[' _ l '")7 1. 1.



f1AINFIILL STATION NEHIORI:

rŒCOIW Gr:lo mUE l'nUiT LII5T
IIUIIE:ER r<EFERENCE !>TATION NAIIE CO-OROS. LAT. LONG. IILT. CA TClitlENT rH,corw riECOml tl.lI.r,.

9'16 22 2'179 5524 J CHIM1ITI VP 552'1 1941 3232 1160 SAVE JULY 1962 5
947 22 247B 5007 R CHII:WAI:WII VP 5007 1950 3236 1130 SAVE FED. 1'766 NOV. l '7b~' 5
9-19 22 2'17B 5007 0 ROIIA VP 5007 1906 3235 1130 SAVE OCT. 1950 IIUV. 197E1 7
9'19 2;! 2479 5939 J ClURAIl[: A VP 5939 1935 J237 1070 511VE tll1 y 19b3 r-

,1

950 22 2'170 59~5 C HIIIGODROOf: vr 5955 1925 3236 910 511VE /1M'. 197'1 liN, • 1'770 6

?!jl 22 2·17A (,0:13 tt LIllE CL IFFS VP 6033 1936 3237 930 SAVE DEC. 195'1 1I0l). 19711 5
952 22 247B 6210 E 11111\1( I-IE VP 6210 19'10 3239 lOlO SAVE MY 1964 OCT. 1971J l,

953 22 2479 6329 Il PASTURE FARtI(HIJTAHBARA) l)P 6329 1930 3239 1070 SAVE SEP. 1913 r:E(; • 1919 ".1
95'1 22 2ol7E1 (,0196 n FERII VALLEY VP 6'196 1902 3230 1100 SAVE OCT. 1923 DEC. 1930 Il

955 L :.~ 2'179 651'1 I( E:IRHlmI VP 651'1 19'16 32'10 950 SAVE OCT. 1950 JAII. 196'1 b

956 22 2470 6599 C HUTARE,TIHElER DEPOT VP 6599 IB59 32111 1100 SAVE DEC. 1961 7
957 22 2'179 6739 E HUTAHElARA mRIG. SCIŒHE VP 6739 1933 3241 1020 SAVE JAN. 1973 b

950 22 2'179 67'11 G liUTAHBARA MISSION VP 67'11 1932 32'12 900 SAVE JULY 1911 JUNE 1977 5
959 22 2'179 6750 fi WI/IF" S cr,oss VP 6750 1927 32'11 1220 SAVE BEP. 1950 FE8. 197'1 7
960 22 2'170 6705 E NYACIIOIIA mRIG. rr,OJECT VP 6705 1900 32'11 1210 SAVE /lOV. 1950 9

, 9/,1 22 2'179 6000 W ERASHUS VP l.OOO 195'1 32'12 1630 911VE OCT. 19 '1n .JI\ Il • 1970 Il

962 22 2'178 l.911 R (:IRIIRI VF' 6911 19'10 32'12 10'10 SAVE l'Er: • 1960 6

763 22 2'170 6993 F PIIRI: VP /,993 190'1 32'12 1270 SAVE .MIl • 193/, l'Er.:. l '77D 9

96'1 22 2'17B 7005 T HOflD CAI1F' 1111 Il 9 VP 7005 1951 32·13 1250 SAVE I1flR • 197<1 r:EE: • 1970 7
965 22 2'170 7153 E DEAVER DAH VP 7153 1925 31'1'1 1'100 SAVE .IUI. Y 1'775 MY 19711 9

966 22 2'179 7461 P E:UTLER SOUTI/ VP 7'161 1921 32'15 1590 SAVE JAfI. 19'10 OCT. 1970 9
967 22 2470 75'10 J Il YAtm EHfl vr 75'1B 1929 32l1b 1300 311VE ..JMI. 1'7'1 :i .Jl.ltlE 1',' 7~! Il

969 22 21170 76'10 J CASIIEL F'. 0.0. VP 7(,110 1932 32'15 1170 SAVE .IUL Y 1965 11M(. 1'>'71 0
969 22 2'170 77QO S CIISI/EL FOREST VP 70'10 1932 32'17 1200 SAVE NIJV. 1903 ?
970 22 2'170 7015 Z IIYM';IIM1A VP 7015 19'16 32'17 1:'20 f,AVr: JAII. 19" '7 DEC. 19/'1 10

971 22 2'170 7039 A CA!1I1EL POLIcr: VP 7039 1933 32'17 1190 SI'\VE .JIlLY 1930 n
?72 22 2470 7040 B liUDIHA VP 70'10 1932 3240 1160 SAVE 1I0V. 1'73'1 AUG. 19'11 10
973 22 2'170 0015 ri SAWEr\OIlE:I WEST VP 0015 19'16 32'1B 1570 SAVE •.1 UIH:: 1?7~~ 111"1", • l 'nl1 1,0
97 " 22 2'170 0034 li ATIIEIIE VP 00311 ' 1935 32'1B 1370 SAVE DCT. 1 rJ Il D ..Jl.ltIE 1900 II

975 22 2470 01'10 C STEYNSTIWOl1 VP 01'10 1932 32'19 1300 SAVr: IIl"r~ • 193(, f,N, • 11}5~ 10

97(, 22 2'170 0'139 C TOI1'S HOPE l-IE!JT VP 0'139 193'1 3250 1280 SAVE .IUL Y 1911 ..JUliE 1'7:'.6 10
977 22 21179 79 I( I/EAOLMIDS, POLICE Vil 0079 IB17 3203 1560 SAVE dMI. 1951 Il

9i'a 22 2'179 179 T IIEflDLAtIDS, RAIL Vil 0179 1017 3203 1570 SAVE ocr. 1916 (1

979 22 2'179 2'13 N TAtIDI VO 02'13 1[J:~6 320'1 13'10 SAVE .JUIIE 197:1 IWI) , 1.'7110 ;'

~1110 22 2'179 J29 G Il LI 0ZIL 111.Jl:U Il ZE Vil 0329 10'13 3205 1220 SAVE .JIlL Y 1'>'73 .JUt '( 1')/6 1

','01 22 2"79 '107 r, NYMIGOJlDE vn 0'107 1056 3205 970 SAVE JUliE .1. 9:'1'7 1)[1:. 1 'J7 (, l.
~102 22 2'179 5(,0 Il IJALllALLA V1.1 0560 IB27 3206 1410 SAVE [IEC. 1935 7

9B3 ..,., 21179 j'51 0 riUSAPE, RAIL VO 0751 1032 3207 1'100 SAVE ' JflIl. 1910 ;''.'.
904 22 2'179 020 0 VEr,GEllOEG V(I 0020 1050 3200 1100 SAVE .JlJL Y 1950 SEP, 1?70 7
985 22 2479 851 Z RUSAPE,GAl1L VO 0051 10n noo 11120 SAVE OCT. 1969 7

906 22 2'179 052 fl rWSI\r'E, SCIIOOL vn 0052 1.032 3200 1400 SAVE J!I;·E 19111 7
'J87 22 2'179 f:ll.3 H HotM VO 00(,3 1025 3200 1500 r.flVE tiLr' • l'lI J Il
900 22 2479 950 G r,l/SAPE Vil 0950 1032 3200 1430 SAVE JI/IlE 1903 U
907 22 211;'9 971 E CIIIGWI'IIII V(/ 0?71 1 O:~ 1 3200 15(,0 SAVE neT. 1'12'1 rEr: , 1 (7:j~; Il
9'10 22 2'179 1030 T HflVIlUDZI vn 1030 trJ '1 '1 no? 1200 DAVE nr:p. 1?1J7 7



riAINFALL DTAnOtl IŒnWr,l:

IlEctmll roll III TlWE FHiDT LAST
rHJrlBER REFERENCE STAnOrl NAIIE CO-ORDS. LAT. LONG. ALT. CATCIItIENT RECOriD rŒCOr,D I1.A.ri.

901 22 2'177 37-10 .1 RUPJSI VIl 37'10 2022 3223 '100 SAVE OCT. 19110 UEC. 1960 5

902 22 2'177 '1005 n IlUSANI VN '1005 2002 3227 750 SAVE JULY 1962 SEP. l '}7I, Il

903 22 2'177 5570 Y /lE Il YEnn'S GIFT VII 5570 2006 323'1 790 SAVE OCr. 1925 7
90iJ 22 2iJ77 5690 V IlUTEHA IIIGIlLAlHlS VN 5690 1959 323iJ 1570 snVE .. JUL y 1962 0
905 22 2iJ77 5093 n E:rIACI:EII13URY Vil 5093 1958 3236 1530 SAVE HAR. 1915 JUliE 19111 a

906 22 2iJ77 63Al. B IIIGIILANUG ESTnTE Vil 6386 2003 3238 1360 SAVE UCT. 19110 10
907 22 2iJ77 6'197 X GIlErmIllGIlE ESTATE VII 6iJ97 1957 3239 1770 SAVE HAn. 195iJ 10
900 22 2478 2 G CIIA nimBO Vf' 0002 19iJ3 3205 680 SAVE /lOV. 19'16 /lOV. 1'/59 5
.909 22 2iJ78 '122 Il BArlUIH\ SCIIOOL vr 01122 19iJ2 3205 020 DAVE HAR. 1972 MY 1977 5
910 22 2iJ78 630 Y ZAllGAM VP 0638 1933 3207 780 SAVE JMI. 1972 DEC. 1776 '1

911 22 2iJ78 6119 K CIIIROZVA SCIIOOL vr 06'19 1926 32011 760 SAVE AUG. 1972 HAn. 1977 Il

912 22 2iJ78 771 S IIUI:UtlGUtlA vr 0771 1916 3206 11iJO SAVE NOV. 1962 6
913 22 2iJ78 2271 Y 11AriANGE TnAIIIIIIG CEtlTrŒ VP 2271 1915 3215 09115 SAVE .JULY 19G1. 7
91iJ 22 2iJ78 793 R cotmn DAH(TSUNGIIESI) VP 0793 1905 3207 870 SAVE DEC. 196'1 HAll. 1979 6
915 22 2'170 796 V CIIIRUH13IlE VP 0796 1907 3205 900 SAVE SEP. 1925 Ilpri. 1936 6

916 22 21170 980 0 HOtITEZUtlA VP 0900 1906 3208 900 SAVE JULY 1951 HAY 1978 7
917 22 21178 1170 1: ZIIlBAnI VP 1178 1913 3200 8'10 SAVE rwv. 1955 dUlIE 1903 (,

918 22 2'170 1290 [1 l'ILPIIA VP 1290 1901 3210 950 SI\VE HnR. 19115 JUtlE 1902 {,

919 22 21178 1359 G ItnF AnnnIl: liA VP 1359 1922 3210 810 SAVE HAI~ • 1962 JULY 1977 6
no 22 21170 1893 H t\CIINASIIEE VP 1993 190iJ 3213 1000 SAVE OCT. l'J'Il. JUtlE 1766 7

921 22 2'178 2271 Y IlAnAIlI:E TRAIIlIlle CErHRE VP 2271 1915 3215 950 SAVE rwv. 1950 JAIl. 1979 7
']2~! 22 2'178 22911 A CRAIGEtlDOriArl VP 2296 1902 3215 10'10 DAVE JUL y' 1718 JUliE J9'1{' 7
923 22 2470 2307 7. PULPIT ROCI: VP 2387 1907 3215 1010 SAVE •.Il.1LY l 'J27 ocr. 19iJlJ 7
924 22 2170 2'130 Il CIIHIADSIlA VP 2'130 1930 3217 610 snVE JLlLY 1'}{, '2. JMI. 1S'70 '".J
925 22 21170 27'18 R riUTSAGO VP 2950 1928 3219 060 SAVE JAlI. l 'J51 5

926 22 21178 2781 V CIIIPFnTSURA VP 2901 1910 3219 900 SAVE OCT. 1955 l'\UG. 1'}77 7
927 22 21170 3107 T IIEI_EIM VIILLEY VP 3187 1907 3221 1070 SAVE JAII. 19'1'1 r1Ar, • 1950 7
nB 2~! 2'170 32'1~ 0 IIUI:IlAOn VP 32'12 1931 3221 11'10 Snl)E DCT. 1.1}~) ~) JUIlE l'J71, ,-.,
929 22 21178 3287 C GIlA UA lM VP 3287 1907 3222 1070 SAVE MY 19'15 IIUV. 19~jl. 7
7ao 2Z 2'170 3'158 t! Itl\SIIAURE VP 3'150 1923 3223 000 SAVE NllV. 1961 NUV. 1977 (,

931 22 2'179 3771 0 r111TANDA DIP VP 3771 1915 322'1 900 SAVE DEC. 1972 Jr.,1l • 1970 7
932 22 2'170 3005 (l GUriIANGn VP 370'1 1952 322'1 520 SAVE IlUV. l 'J "" '1
933 22 2-178 3916 L IlY MIV AD ZI VP 3916 19'15 3225 530 SAVE JMI. 190'1 '1
'1'1'1 22 2'170 '101'1 S /lYIlt/YAll7.! IIWII; • VF' '101'1 19'16 3225 5110 SAVE OCT. l'J'Il '1
935 22 2'178 1107 F IlILD PARI: VP '1107 1907 3227 910 SIIVE .IUL Y 19'11 "'AI~ • 1956 7

936 22 2iJ70 '1127 R ilOT SPRIIIGS REsurn l,op '1528 1939 3229 620 SnVE AUG. 173;! 5
937 22 2'170 '1'1 :l6 [l I:USEUA SCIIOOL VP '1'136 193'1 3229 660 SAVE JAII. 1985 5
930 22 2'178 '1530 D ilOT SPRl/lGS IlYDri0. VP '1530 1930 322'1 560 SAVE .1 /\Il • l'J'lB ~:n·. 1 'J 71 --.1
937 22 21179 11095 A 11ATII:1l VP '1095 1902 3230 10110 SAVE OCT. 19115 7
'j'/IC 'l ~.: 2'170 5039 G UIIIJU ttIJU IIV U VI" 5039 1'133 3230 6'10 GAVE DEC. 1752 ".J

9'11 ~! 2 2'170 5003 E CIII S/\lIB A VP 5003 1909 3232 1500 SAVE FEE:. 1975 DEP. 1970 7
9·12 22 2iJ7B 5150 L IIuri0HO VP ~H50 1923 3232 730 SAVE NOV. 19::;0 b

9'13 22 21170 5305 Il CIIII:IlIlIWA 5CII00L VI" 5305 1951 3233 1250 SAVE .JULY 1902 "S''1'1 22 ;!'17n ~i3'13 Il CIIIHANIII(.',NI .JUIICI IDIl VP 53'13 1931 3:!33 670 SAVE ocr. l'J'la UIlI) • l'J7l.
,.
.J

7-15 22 2'170 5'171 [: IHlIlYl\nARI VP 5'171 191::; 3233 9100 ~;I\VE AlIG. 1961 ï



r<AINFALL STATION tlEHHJr,1:

m:colw GIUO HW!:: rIR!JT I.A5T
NUItE:H< r<EFEIŒNCE BTATIotl NAIIE co-orms. LAT. LotIG. AL r. CATCIiIIENT FŒ C(lr< 0 r<Ecnrw tLA.r,.

1036 22 21179 11205 V ml\lHiSAU vn 4205 1857 3220 1100 SAVE IWV. 1923 SEP. 1901 7
1037 22 21179 /1362 n TRIASIIILL vn /1362 Hl26 3227 1780 BAVE .JlIL Y 1713 0
1030 22 2/179 /11121 E SIHONDALE vn 11/121 10117 3228 10/10 SAVE JULY 1951 11AI~ • 1977 7
1039 22 2/179 /1455 R ST. ElAr<E:Ar<A' fi III!:l8Il1N vn 11/155 1030 3220 1520 SAI)E ,JUI. y 1930 HAl::. 1775 Il

10-10 .,., 21179 11514 F PEPLOIUDICE E:OX vn /151/1 1052 3229 10/10 SAVE OCT. 19-13 flue. 197(, 6....
1041 22 21179 11610 1: CIIICOIlGAS vn /1610 105/1 3223 10(,0 SAVE .JUL y l'HO MY l'];! 1 {,

10112 22 2479 4B20 X .IEIlYA vn /1020 1845 3230 11/10 SflVE .JUllE 1965 FEE: • 1977 7
10113 22 21179 11900 J [:ATTERY !Jrr~UIT I)n 11900 1056 3231 1090 SflVE JIILY In8 7
10/14 22 2'179 5139 1: SIIEr<Ulamu vn 5139 1838 3232 1120 SflVE JULY 1951 7
10115 22 ~~1I79 5~10 Il pr<EttIER ESTflTE vn 5210 18511 3233 1070 SflVE NOV. 1911 7

10'16 22 2/179 5316 C SI\IW Il vn 5316 11'151 3233 1130 SflVE FED. 1916 11f1Y 1979 7

10/17 22 21179 5355 V E:ANNOClmURN AGRIC vn 5355 18311 3236 1600 5f1Vr:: I/OV. 1952 Il

10llB 22 2/179 5415 K HAZAllI vn 5415 1851 3234 1150 SAVE OCT. 1920 FEI3. 1950 7
10119 22 2479 5'122 S OLIPllflNTS 110Er: vn 5il22 10/10 32311 11/10 SflVE IWV. 1'750 0',
1050 22 21179 5(,12 Z IIl\1nZELL HISSIOIl vn 5612 1853 3235 1090 SI'\VE MY 1'730 ï

1051 22 21179 5060 T fiT. iMVIr>' S llISSIOIl vn 58(,0 1027 3236 1660 HflVE flN< • 193n ri

1052 22 2/179 (,013 1: FAIRVIEIH HUTflRE) vn 6013 1052 3237 1150 SflVE DEC. In3 .JUllE 1'7::19 fi

10~3 Z2 2/179 6107 Il Tor<OIITO vn 6107 10S6 3239 1190 SflVE .IUI. Y 19U:J 7
105/1 22 Z-179 6109 r FEr<llDALE (11UTARE) vn 6109 IB55 3230 11110 SAVE HAY In9 7
.l.O~5 22 2/179 6131 N !MTSOtIE:A VU 6131 10113 3230 1/100 SrWE NOV. l'ISO 7

1056 22 2,179 6135 S TSOIlZO P.fI. vn 6135 10/11 3230 1/100 st.VE t,PI~ • 1.960 7
.1057 22 2/179 6138 Il SH<I'\L51H1O vn 6130 1037 3237 1/100 SAVr:: DEr:. 1'71.::1 .IIH/E l'nI

.,,
1058 22 2/179 (,200 Il SAIW[:VII 9CllOOL vn 6200 1059 3230 1080 SAVE •.IUI. Y 1952 OCT. 1·'76'1 7
1059 22 2/179 6300 F ~IIJTARE IIILLCREST vn 6,IOU 10~;5 noo 11 (,1) HAVE FI':D. :1'70U 7
1060 22 2/179 6333 Il Ill' TtIO IlE: A EAST vn 6333 10/12 3239 1/100 SAVE OCT. l'JO/l 0

10/.,1 22 21179 6'101 G IIIITARE, R(\IL vn 61\01 1059 32/10 U/IO Sfll)E FED. l'}! 0 7
1062 22 21179 6/103 J HUTMŒ, GAOL VO 6/103 Hl50 32110 1120 9,WE M'r< • 1097 7
.1063 22 2'17? 61115 X ST .flUGUSTItlE' S tlI5SIlHl vn 6/115 1851 3239 1300 DflVE NOl). 1'/lO '1

10611 22 2/1i9 6.,22 E ODZIltH POWER S"FI\ TI OIl vn 6/122 10/18 3239 12/10 SAVE ..JUI.Y 1913 .WIlI: 19J(, 9
.1 O{,5 ~z 2/179 6/132 n .1Er<AIN vn 6/132 111/11 3238 1/120 SAVE •.IUI. Y lc..'~!l ,.JII~IE l','::; 1 fi

1066 22 2'179 6502 r< 11UTAr<E PAr<IUSCIIOOL vn 6502 1059 32/10 1100 SflVE IMY 1090 .IUllE 1S'l 0 7
10t.~7 22 2'179 [,:303 0 IIUTAF:E, rmE STflTIotl vn 6503 1050 32 110 1110 SflVE fier'. .tU,:') 7
1060 22 2/179 6512 C r' EIl Il fi LIli/GA POLICE vn (.512 1053 32110 1160 SflVE ru,:. 19~.ill '1

lOt,7 2 ~! 2/179 660/1 C IITIIPIfI vn bbO/l 1050 32/10 1200 nflvE .IIIL Y l'}O(l .111 tIF 1'/21, 1

1070 ...,., 2 1179 (, {d a /1 liEZEIWE IIWE vn (,613 1053 32110 1200 UflVE OCT • 19 J ,1 ,IUtIE J 'J Il 1. 0'4"

IOïl I~ .:. .:~7'j1 ,',61/1 N r<E IHI III r: ItIUE Vil 6(,1/1 In~.;2 32/11 1200 Sr,I)E tlAr, • 1901. 1"..
1072 :!479 6752 Il SELDOIWE E9TI\TE Vll ' 6752 1032 32'11 . 1700 SAVE JMl. 19/10 t1(1)' 1s' ;'0 S'

1073 22 2/17? 6flO6 x 11UTAr~E, FOr<ESH<Y 1)11 {,O06 1057 32'12 1220 !lfll)E ..JUI.Y 1'7" ;' .HI 1/ E 1?(, 1 'l

107/1 22 2117? 6BI0 El IIYA[:(',RA VO 61110 1.1J5/1 321\2 1210 SflVE ,1(',11. 1970 1il

1 07~; Z:~ 2117? Mil 7 .J ItOUIHAltl 1I0tlE(PEUllfll...) vn 6017 1n:iO :1 ~~ '1 ~~ 1~;OO !:lflVE M'I~. 1'72(, J Il

1076 22 21179 (,OU, T CIIODZAtlA vn 6026 10/15 32112 1500 911'JE Il r. r< , 1';'/19 AIlG. 19:;'\ 10

1077 22 :!/l77 (,027 V HIYflfllIlIUTI Vil 6027 Hl/l5 :12'1 Z 1(,00 SAVE ,IIlI.Y 1. fll:··' ,1111. Y l 'J Il 1 lUI .. IJ.

1070 =~ ~! ;>-179 60bO r- H<I1l rnr<E!H Il. n• vn 6060 lU2 :~ 32'12 tEl 00 S(',VE DEl:. 19(,9 10

1ll7'l 22 ;~II77 li"'''·· 1> !;flI>I>IJ DM:I: vn. {,'/;'.7 10/15 :12.'12 1{,OO BAVE nl: r. 1'/:ï '1 .J 1JIlL" 1'l1I1 10., 'a'
Inoo 22 2·179 7100 A I11DI:ZA vn 710n 10;,{, ::12'1 :1 1'170 fll\VE nc r • lj}2~i 1'1



RAItlFALL STATION NETIlORI:

RECClf\O GRIO nUlE FIr\ST LMn

NUIIE:ER REFEREllCE STATION NAME CO-OROS. LAT. LONG. ALT. CATCHMENT RECORD rŒcor,o Il.A.R.

991 22 2'179 1109 E CIIIIWTA Vll 1109 1955 3209 1040 SAVE JAN. 1930 OCT. 1952 6

992 22 2'179 1215 V I{AmIOZI Vll 1215 1952 3200 1120 StWE OCT. 1926 tWR. 19:19 7

993 22 2'179 1231 M NYAZURA RAIL Vll 1231 10'13 3210 1200 SAVE JAN. 191'1 7
99'1 22 2'179 1236 S FOU:IIlGTON va 1236 1940 3210 1300 SAVE NOV. 1'J'I0 7
995 22 2'179 1307 V SIIERIlOOD (llYAZURA) VU 1307 1056 3210 1000 SAVE OCT. 19'15 6

996 22 2479 13'13 J 11ANOA va 1343 1937 3210 1340 SAVE NOV. 1922 0

997 22 2'179 1409 E IMTERFALL Vll 1400 1955 3211 1000 SAVE DEC. 1929 .1 UIlE 1952 6

99U 22 2'179 ~614 0 11llENJI FAR Il Vll 1614 1952 3212 1100 SAVE JUNE 197'1 7

999 .22 2'179 1761 N HARLEIGII VO 1761 1926 321'1 1550 SAVE Jl'\Il. 1929 7

1000 22 2'179 H135 T GORUElI SPRINGS va 1935 10'13 321'1 1200 SME JULY 191'1 DEC. Ino 7

1001 22 2479 1050 1: NYAMASAllGA I,Ill 1950 193'1 3214 1550 SAVE .IUI. y In9 t-IAY 1937 0

1002 22 2'179 1056 1'1 ST.FAIlII·S MISSION Vll 1056 1929 3213 1500 SAVE "ULY 193B ~

1

1003 22 2479 19'19 S GAVEIWY Vll 19'19 1933 3214 1560 SAVE NOV. 19'12 8

100'1 22 2'179 196E1 tl CIIITORA Vll 1969 1923 321'1 1500 SAVE JULY Ino 0

1005 22 2'179 2029 0 TSUNGIIESI sounCE VO 2020 19'15 3215 12'10 SAVE NOV. 1'/36 11AY 19'19 7

1006 22 2'179 2156 S I1MONI I:OP Vll 2156 1029 3215 15'10 SAVE NOV. 1922 .JI'\II. Ino 7

1007 22 2479 2269 0 CHII1BI SOlmr.E va 2269 1021 3216 1620 SAVE JULY 1913 JUllE 1920 8
100n 22 2'179 2311 L ImITGIFT Vll 2311 10S'I 3216 1100 SflVE SEP. 192~; .IUI·IE 1934 7
1009 22 2'179 2329 F TAr::LELAllDS va 2329 19'14 3216 1490 SflVE OCT. 1923 110 V• 1';'29 7
1010 22 2'179 2341 T 110UNT ZONGA Vll 23'11 1037 3216 1'100 SAVE SEP. 19(,5 JUNE 1992 0

1011 22 2'179 2370 A SCIIOOMElIE Vll 2370 1022 3217 1690 SAVE FEE: • 1939 JUlIE 1966 0

101' ~!2 2'179 2'115 Z CLARE ESTATE va 2'115 1952 3210 1150 SAVE OCT. In'l IIDV. 1'7'11 7
10 1~' 22 2'179 2930 A ZUNIOZA Vll 2930 19'13 3219 1220 SAVE OCT. 1937 .IUNE 1905 7
101'1 22 2'179 2901 C STllIlEOflLE Vll 2901 1059 3219 1100 SflVE NOV. 1944 (,

1015 22 2'179 2938 S ZUhURA va 2939 1939 3220 1220 SI'lVE MAR. 1986 7

1016 22 2'179 .295'1 1: FOREST HILL Vll 295'1 1030 3220 1'1(,0 SAVE SEr' • 1911l ./IHI E 19(,(, n
1017 22 2'179 3031 T nUAlI Vll 3031 10'13 3220 1200 SflVE OCT. l 'J25 •.IU Il E 1'/56 7

101U 22 2'179 3037 fl NGORIItA Vil 3037 1030 3219 1130 SAVE JULY I 1J6S JULY 1971l U

1019 22 2'179 3062 C SIŒETllfl lH,S Vil 3062 1026 3220 1600 SflVE MM, • 19'10 FEe. 1972 0

1020 . 22 2479 3070 L TMil II VO 3070 1022 3220 16'10 SIWE NOV. 1903 U

1021 22 2479 3102 W E:UDE Vil 3102 1059 3220 1060 SAVE JULY 1'727 JUlIE 1933 (,

10Z=! 22 :!479 3463 N TIIIARIJ va 3'163 1926 3223 1700 SAVE MAr, • 1973 U

1023 22 2'179 3503 G Don POLICE Vll 3503 1059 322'1 960 f,AVE FEE: • 1'16'5 7
.1024 22 2'17? 35'13 A RUGOY! va 35'13 lE136 3223 1270 SflVE JULY 1IJl) (, 7
lOZ~ :!2 2",·9 :)~O'l Il llOZI,RflIL vn 350'1 1050 322'1 960 SflVE 11f1H. l '} 1:J tlll'J. 19lJJ ;'

10Zl, 22 2479 3610 [; IIlYM\flZURfl VU 3(,10 10'19 322'1 10'10 SAVE FEe. l'J3U 7
1027 22 2'179 3723 Il GM\E VALLEY Vil 3723 10'17 3225 1130 SAVE OCr. 1940 JI'\tI. 1977 7
1020 22 2'179 39'10 Y liAI: 0 tlI T. T. L. Vil 3040 1030 3225 1200 SAVE AN, • 1932 .11'.11. 197a 7
102'1' 22 2'179 :JO'12 fl ST .1(ILIflIl' S 11If,SlOrl va 30'12 1036 3225 1300 SAVE .JULY 1951 .JUIIE 1977 ~

1

1030 .,., 2479 3 'l3 ,j ~ GMID l'lN Zf\r, A Vil 3933 IB'IO 3226 1200 SAVE FEE:. 197:1 OCT. 1970 7.... 1•

1031 22 2'179 '1007 E. ARGYLL Vil '1007 1056 3226 990 SAVE FEr,:. 1922 M'r,. 1976 t.
1032 l"'" 2'179 'Ion G OZInUtlI VU 'Ion 13'12 3226 1160 SflVE JULY 19UÛ 7....
1033 .,., 2'179 '106(, T ImISTE liA/WU 11ISnHIN Vll '10(,6 102'1 3226 1700 SAVE JUllE 19(,7 flUG. 1'777 (J....
1034 .,.,

~q7? '1131 f' DOPE VU '1131 10'12 3226 1170 SflVE JlJLY 191):) f\lJ(;. l'J:J~ 7....
1O~'5 22 2'179 ,lZ02 n er,MID RHF Vil '1202 105 1J 3227 1020 SflVE DEC. 1'1"17 flU'. l'm3 l



Rf\!tH:f\LL 5Tf\TION NEHlOr,l:

r\ECORD GRID TRUE rH\!JT u.!n
NllHF.:ER r\EFEHENCE STATIOU NMlE co-orms. LAT. LONG. AI.:T. CI\TClltlEIH riEClllW r; Er; 0 ra> '·I.f\.I;.

112(. 23 2001 7029 E HI'\I:MlDE !Hl 1230 1 {,55 2859 OfJ25 Sf\NYATI UCT. 1';'05 l,

1127 23 2001 7713 Y DF.VE CMIP lIH 1617 1701 2901 060 SAUYf\TI nCT. 1 '?52 JIlUE 1S'lo'} li
1120 23 2001 0152 A NWE HICA IUllE ml 2252 1645 2902 900 SANYATI rn:. 1911~ f\UG. 1950 7
11 ;~ 'i 2:1 20lB ?'121 E ZVIPf\NI 011 35~!1 Ib59 2913 10'10 !lANYf\TI FEr: • 1903 7
1130 23 2001 9602 El CHIDAHOYO 011 3'105 1700 .2912 920 SMIYf\TI rEB. 1903 7

1131 23 2001 9720 E ZlurAIH 011 3921 1700 2906 1050 SANYATI Nnv. 195/1 dUI.Y l '}i' U 7
1132 23 2001 9907 1/ ZEHAIWE OH 3710 11'07 2912 960 SANYf\T! rEB. 1956 .JUliE l '};'O 7
1133 23 2001 7995 0 '1f\IWTI POLICE OH '1195 lb l '} 2915 11 1}0 Sf\NYATl IInlJ. 1')77 U
11311 23 2170 3797 P ARGYLE (1:1H::1:IlE) Od 6999 1900 2933 1/120 SAllY (\ Tl SEP. 1951 Dr:r:. 1'>'73 (,

11:~5 23 2170 '1590 E: LANNES llJ 7793 1903 293ll 12/10 5ANY(\T! IlOlJ • 1926 .IIlIIE 19311 li

1136 23 2170 5079 U LIllErUDGE . OJ 0201 1909 29/10 1300 SAlIYATI tlOV. 19·15 UI'\I~ • 197/1 {,

1137 2:J 217B 5003 tl ZOE FAr,H OJ 07.0'1 1907 29'10 1300 SMIYf\TI UCT. l'lb'} 11A'( 197<1 II

1130 23 2170 5'172 1: IIAr<5TOII O.J 057'1 1913 29113 1350 SMI'(f\T:[ .JIII. Y 1 fj' ~12 neT. 1<;'711 l,

Il:39 7.,) 2170 6001 X GLUr,YAt/NA OJ n03 1900 29'1b 1200 SANYf\TI .JIlL Y 1720 Jf\IL 1'l<1'J 6
11 '10 23 2170 609/1 L REDCLIFr OJ. 9295 1901 29'16 1200 SAlIYATI f\UG. 1977 6

11 '11 23 2170 6265 X ROCI: VALLEY o.J 9365 1917 29'17 1300 SAIIY(\TI f\PR. 197:; 11f\1~ • l'} [1'1 u

11'12 23 2170 6279 Il IIUIHERS r,OM OJ 9300 1909 2947 1290 SMlY.HI .'IlL Y 1920 6
11113 23 2170 1.-173 Y [lM!:L Y FAr<H OJ 9574 1913 29119 1300 SAlIYf\n IlOV. 1935 .JllNE 1.~} '! ~ "
1.111" 2.~ ~17B (,577 L CROSS ROAOS O., 9600 1909 29/19 1290 SAIIYI',TI •.IULY 1916 .lUI·IE l'}bl. 6
Il':." ~ . 2170 7060 V GOI:DHERA P.A. r<J OU.9 1915 2952 1300 Sf\NYATI NOV. l7b9 b.oJ

11'16 23 2170 735'1 F Hf, r-: J 0 r< Ir:: Alli: S r;J 0'15'1 1922 295" 1300 SMIYAlJ. IWV. 19;! '} .IUllE l '}79 (.

11117 23 21711 7'1'17 G [:f\UHIRf\L RJ 0'1'17 1en 7 29511 1'1'10 SMIYAlI DEC. l'J:U Il f\ IL 1 fl~.iU (,

11110 23 21711 7'171 H SJ •PA TRICI:' S SCIIOllL r'.J 0572 191'1 295'1 1200 BA/IYATI .JlH. Y 192b "11/19 23 2170 71106 Z [:EflCIJN FAf\H r,J 0607 1905 2955 121:10 GMIYAT:[ NUV. l'Il;! HAl; • J?7/1 "IlS0 23 21 j'O 76'17 Z LYNDEUE RJ 06/18 1927 295~) 14'10 SMIYATI .IULY 1922 "
1151 2~1 21711 77'19 1: GrŒENVALI:: r,.J 0750 1925 2955 11120 SMIYATI •.IlJLY 17111. DEr:. l'Nd (,

l1r.2 23 2178 7870 R HllCIlAI:ATA (GUEr,U) r,J 0971 1913 2957 1300 SMIYIHI "Ml. "t S'(,3 (,

1153 23 2170 0167 F' UHIILALI R•.1 13bO 1916 2959 1370 SMIYf\T:r lIeT. l '}::I.I l,

115'1 23 2170 0657 X WIIA Wllf\ SP OlJ57 1921 3002 1370 SAU'(f\TI l'\I"'IL l'Il, ~'j 7
11 ~.;~ ~3 2170 fJ7911 fi I:UTM~Gf\ SI" 07'7'1 1902' 3002 12'10 9MIYf\TJ FE[:. J,}61.l (,

1156 23 2170 0951 r, WDIVf\ SP 0951 1925 3003 1'100 SMIYf\T! .Jl.JLY 1921 •.JUIIE 1951 7
115? 23 2170 93[,0 V IIOLD FM\H sr- 93613 1916 3005 DOO SMlYf\TI .IIlI. Y l'}~~tJ .1 Il III: l'i1b(J Il

Il::iO 23 2170 9762 Y IlOOOl::lmOVI:: SP 97b2 1918 3000 11100 SMIYf\l'I MY 1912 .JlHlI: 1rI:! f, 1

Il ~~' ~.~ :] ~179 ::;117 V tllJTMU;r: Ill: '1011') lOlO 2'}1f•. [100 foi f\U Yfi TI ,lUI. Y 1t} 1. ~~ "1
Il/JO 23 2179 5 ']9 Il CIRCLE 1: r,AUCll UL '10(\1 100/1 291b 900 SAUVAT! IWV. 1962 17Er:. 1S'? 2 7

11.'>1 23 2177 777 [: IlGIolENYf\ LlI: '1279 1017 2917 no SAtlYf.',TI .'UL Y t '}ô2 .,,
1162 2:~ 2179 1383 1: SI\IIYATI r, AIl CIl 01: '1805 1013 2911 080 SMIYATJ. flOV. 196/1 11I'o1~ • l ,,'no 7
1163 28 2179 lq32 Il ZIIOH[:E CEIIH\AL [li: '173tJ 10'11 2921 I1bO SMI'(f.',TI IlCC. 1 '7(,/, (,

1. 1 (,01 23 2179 1859 C BLUE r.UI1S 01: 52l.1 1826 2923 10"0 SMIY(\lI UOV. 19 "~i 6
1165 2:1 2179 19511 F NGONDOHO STOriE 01: ~i355 11127 ~~?2i1 1200 foMIYATI tlM; • 193:) IlEC. 17(,(, IJ

l1b6 2:l 2179 2276 F IWlllJ RIVEr. RMICII 110.2 Ill: 5770 1017 292{, 920 !l AIl Yf\ TT. UCT. 19/," r [[:, J ? 7:1 (.

Il (.7 23 2t79 2'15~) 0 EtlN<E sn WATEr\ llUr'r'1. Y 01: 5750 ID27 2 C}2b 10110 !Jf\llYAT'[ lIeT. l7(",' c.I,., <,1 1981 (,

I1loO 23 2179 2817 T OllDl.I tl 01: 6219 111'17 2929 J140 9AUYA1I .1 Ml • J 9·10. .III1lC 19 ~j2 1·
11(,? 23 ;~ t 77 ~n53 Il TllTIHWr,O (li: I, :~~'1 tlJ2n 21]~!9 10'10 ri MIY l'd T Il r. r: • 19/,/, "1170 23 2179 21107 Il ,lHH'ENSImML ni: 6309 1012 2929 1000 Sf\lIY(\\J tllllJ • l "'IIJ 7



IMINFfll.L 5TIITlON IlE HW rm

I~Er:UrW GIUO TRUE FIRST I..'ST
IWIIDEr< rŒFERENCE 9TnTIOI/ NIIHE CO-OROS. I.IIT. LONG. ALl'. CnTCIlHENT RECURD rŒCOr<O N./\. r<.

1001 22 2479 711Z E IlOlUlRCI/ 11I1~E: VI] 7112 195'1 32'1" 1530 SAVE FEr::. 1930 FEE: • 1?57 10
JOll2 22 2'179 71.25 T 01) ZIINI 01111 Vll 7125 10'16 32'1'1 1520 SAVE IIUG. 19b'1 12
1003 "., 2'179 7153 Z r: III Il GAlillE II VO 7153 1029 n.,4 1600 SAVE . APR. 19'19 FED. 1975 Il

' .. 1.

1004 22 2479 7166 N Hall FOr<.RE5.tI0.3 VO 7166 1022 3243 1060 SIIVE APr< • 1'}52 JIJLY 19/.2 l"..
1005 22 2'179 7167 r ERlII For<. RES. 110.2 Vll 7167 1024 3244 1900 S(\VE IIN< • 1f;'52 JIJLY 1962 12

lont, 22 2'179 716? r< ERIN FOR.RESoIW.l VO 71/,9 1n:!2 324., 1940 SAVE IIPR. 19r.~! NOV. i ?t..9 11
1007 ~? 2'179 73;ll G EPSOI1,1I0USE VO 7321 1840 3245 1750 SAVE DEC. 1961 1.2

1008 ?2 2'179 7322 1·1 EPsott, cOllr'OllND VO 7322 1MB 3245 1500 S/\VE DEC. 1961 12
1009 22 2479 7331 S SIllLn VI] 7331 1843 3245 1620 SIIVE OCT. 19110 NOV. 1905 11
1090 22 2479 7363 C SnrnnNGA' S GARDEN VO 7363 1825 3245 1{,40 SAVE JAN. 1960 12

1091 22 2479 7459 G CIIII4GANIIE V(I 7459 1828 3245 1760 SIIVE HM. 1953 12
10n 22 2479 7624 L SIIEBn va 7624 1049 3246 1690 snVE JlIlY 1';'24 17
1093 22 2479 0032 E ST nPLEFOlm FOREST c.r. VO 80n 1041 3249 1740 SAVE NOV. 1929 10
1094 22 2'179 IH29 r: STAPLEFOIW ForŒST VO 8129 lM 4 3249 1610 snVE ocr. Ina 10
10t;'5 22 2479 0131 Il IWUla IWZII Vil 0131 10'13 32'19 2030 S/\VE DEC. 1931 .//\ Il • 1?47 l '1,.

1096 23 2070 6891 li NIIOIIGO 01: 0395 1007 2055 1160 SANYIITI OCT. 1903 7
1097 2:3 2079 0·1:;4 P NGOlmUNn RI\I~ CIl 11I: 1758 1826 2906 1220 Snr~Yf\TI OCT. 1'140 SEP. 1975 7
1090 23 2079 07'19 1: HOLVERLEY 01: 2152 1031 Z906 1100 SM/YATI tt/\I< • 1'723 OCT. 19110 7
1099 23 2079 0796 L I~Y nROpnl:lŒ OI( 2290 1006 2905 910 SANYnU IWV. 1965 (\1' r< • 1979 7

1100 23 2079 0049 T CIIEIlAGORn llI( 2252 1031 2907 1190 SIINYnTI tH\!< • l 'n3 ,lUNE l'}t!3 (,

1101 23 2079 9259 r' sn:OlmELn 01: 2561 1926 2908 1160 Sl\InATI NOV. 1913 JUliE 1966 7
1102 7.3 2079 90(,3 li GIHlII YII(A 01( 3266 1024 2912 1240 SMI '( Il TI tH/V. l?b5 /"pR. .t '}79 7
1103 23 2000 50913 1. lHi nllPIlI: ARUlll1 l'Il 0903 1709 2046 600 SANYlIlI J/\/l. 1'}D3 6
11011 23 2000 53<1'7 r. 1111S11/\ Il E tiCllOOL PL '7193 1715 2840 6bO SANYATI FE[:. 1976 JMI. l?7t! "II05 23 2000 5065 V CIIUTn PL 9669 1727 2850 770 SM~YflTI JULY J'i' 04 (,

t lOt. 23 2000 /,472 E CIIIllOROflGJ.lE DMI (IL 0277 1723 2B~i4 790 SIINYflTI DEC. 1975 OCT. t'770 t>
11 07 2:1 2000 7370 F- 11U1/ YATI PIlI~S (IL 1171 1726 2D59 790 SfltIYAT! IH1V. 1976 IHIG. l'i70 "1100 23 :!OOO 7607 tl .IIlIlANII OL 0707 1001 2057 1150 SAtIYATI FEE:. 19{, '7 SEP. 1'7B3 (,

11 (19 23 2000 7724 0 InATSO TOIHlSllIP nL 1320 1750 2901 930 Slll/YIIT! NOV. 1973 7
1110 2~r 20no 7U41 S NEtmuOZIA OL 1'1'1'1 17111 2901 060 BnNYIITI flUG. t C}75 li

1111 za 2000 021,' Y clin/ YEI~YErU nL 1710 1755 2903 910 SANYnTI l',PR. 1972 rEl::. l'j'7? 7
Il 12 23 2000 OU36 Z I~YlIllJ.lEHDI llL 2539 17'1" 2?06 900 ti/\IIYATI OCT. 1'l6:;; .JMI. 19711 (,

1113 23 2000 OOB·' [: GMIDEROWE FALLS llL 2607 1717 2900 700 SAtlYATI oc 1. 1965 IH/V. 1971 (,

111'1 23 2000 O'l?7 Z RENG"'E OH 2700 1711. 2900 070 SANYnTI FED. 195:1 t.Ut: • J'i70 (,

Il 15 ::!3 20no no" Z Il yf"lIt[:IR n UL 2007 1000 2900 lJ70 SAflYATI .J li/lE 1?(,2 fi ['1'( • J 'l7'I 7

J1U, 23 2000 9316 li UNGllE RIVER ilL 2919 1750 2911 050 !lMI YATI 111',Ii. 1'16 " 7
1117 23 2000 9629 L ItAROI/A OL 3232 1747 2912 060 SMlYnTI JMl. 1?67 7
1110 23 2000 9900 P CIlIINGIU\ POOLS OL 3511 1759 2913 B40 . SlIflYIITI IHlI) • 19711 7
1119 23 2001 4539 Y SIINYI'l TI GURGE 1"11 8740 1649 2045 500 SnNYfln JUllE 1?71 l',PI~ • 197'1 {,

11;~0 7.3 ;lOOl '1672 S 1:I'IR1[:A, t;urn;E Ptt 0973 1631 20'16 600 SAflYMI JULY 1?~;! (,

1121 23 20Ul 4071 J I(ARmA,L,S.O. l'Il 9172 1632 20'10 530 SANYnTI OCT. 1971 6
1.1. 2~! 23 2001 4971 fi I(ARwn,IIEIGIITS PlI 9273 1631 2040 030 SMIYA TI DEC. l '}63 b
1123 23 2001 5072 X 1: MlIE:,' , AIRPtmT nll 0173 1631 2053 520 SI\IIYATI MY 1'163 6
112'1 23 2001 60'l? P r.AHiIlE l;flTSIIE UH 0150 li,4::! ZO~3 490 !lMIYATI GEr', 1'772 /.
11~5 2~ ~001 ld.{.7 fi I(l'\Itll.:II. HIETSE 1.:11111' [111 OOb'} 1/,33 20~7 1190 SMlY /\ Tl 1I0V. 19(,0 01 U1112 l'Id fJ



flAINFAll STflTION NETWOfm

fŒCOfiO GIUO mUE FmST lflST

NIJI\l:ER fŒFERENCE STATION NAtlE CO-UROS. lAT. lONG. AlT. CATcmlENT RE{;OflO fŒ 1: UfW H. fl. 1'1.

1216 23 2179 7b97 Y ElfllWEARIE RI: 1297 1006 2957 1100 SAUYATI OCT. 1922 FEI). 1930 7
1217 23 2179 7701 C FORESTVAlE l'Il: 0901 1050 2956 1190 SANYI\TI JUlY 1926 JUlIE l'lll 1 i,

1210 ,
~ 179 790El C BRAUOFOlO RI: 130B 105'1 2957 1190 SAllYA TI JAII. 1930 DEC. 1953 i,

.t219 2l.79 7971 101 EIFFEL RIO TINTO f<l: 1572 1019 2950 1200 SANYATI .1111. y 1906 "}

1220 23 2,179 0061 T DEVOU F ARrI ru: 1'161 1025 2950 1120 SflIlY ATI .JUl y 1929 M·Ii. 1936 7

12'Z 1 23 2179 0276 C EIFFEL BLUE f~l: 1775 1817 2959 1200 GANYfl TI JUlY 1923 7

1222 23 2179 El305 J OlIF'IlAtH POUlTRY FARM RI: 1505 1055 3000 1200 SAllYA TI OCT, 1922 OEC. 1979 6
1223 23 2179 9337 T HEPI,IAlH IIIll 50 11337 1030 3000 1200 SANYflTI JI'lN. 1955 SEP. 1'J7'1 "122'1 23 2179 El395 G Of\UMllOtm FARrI so 9395 1007 3000 1150 SAllYI'lTI tWV. 1952 7
1225 23 2179 0623 E tlUNYAT! SECTION SO 0623 10'16 3002 1170 SANYATI NO') • l'liS ,.JUil F.: 1'.1'1(, (,

1226 23 2179 6704 S UHlAlA PARI: sa El70'l lE156 3002 1160 SMlYI'lTI JI\N. 195'1 6
1;!27 23 2179 B907 tl lOOZANI 50 0907 1055 3003 1210 SflNYATI dl.ltY 1956 b

1220 23 2179 El919 El SUL TAllA RAIlCII SO 0919 lB'IEl 3003 1200 SMlYATI NOV. 1961, 6
1229 23 2179 9197 0 AHEVA EXTEIISION so 9197 1906 300'1 1150 SANYAT! OCT; 19'10 IIAli. 1960 7

1230 23 2179 92El7 El TlIOR'lBY so 92 El 7 1011 3005 11ElO SAUYA"I OCT. 19'1'1 OCT. 1979 7

1231 23 2179 9500 Il RllOOESOAlE ESTATES so 9500 1059 3007 1220 SAtIYATI UI\Y 1911 .JlltH~ 1'}::;3 (,

1232 23 2179 9793 C CIIEGUTIJ,RAIL 50 9793 !El 00 300El 1190 SflUYA TI FEr:. 1910 7
1233 23 2179 9n35 x OIAtlOlm A RANCII su 9835 18'11 3011 1190 SAlIYATI !cEr:. 19S5 {.

123·1 23 2179 900'1 A tlflOUI! SO 908'1 1012 3009 1220 SAllYATI .IUl y 1930 7

lZ:J5 23 2179 9891 Il CIIEGIJTU, POLICE 50 9891 1809 3009 1190 SANYATI sn', l'Ji,? 7

1236 23 2179 r,'092 J CllEGUTIJ, SCllonl so 90n 1809 3009 1190 S/\/lY,HI OCT. 19611 IHlV, 1900 7

l~3;' 23 2179 789'1 l CIIEGUTU,GflOl 50 989'1 1000 3009 1100 S/\/lYflTI .IUl y I?Ol "IIJL y 19"'1 7

1230 23 2100 112 Y SflIjYATI REST CAMP Ol 3615 1756 2912 ElIlO SAuVAT! ,JUL y 1951 7

1239 23 2100 713 r: 5 ArlY AT! B al '1316 1755 2917 B60 SI'lNYAT! DEC, l'J::;i5 FED. 1?63 7
12'10 23 2100 911 R SAUVA TI CAPrIST rHiSll, Dl '11\14 1757 2910 860 SANYAT! /\r'1l • 1 Cj'5~~ lM 1'1 , 1. 'j'70 7

12'11 23 2100 959 T COPPER llUEEN MINE al '1762 1731 2920 900 SANYflTI NOV. 195:1 DEC • .1761 7
121\2 23 2100 1123 X CIlEIlJIRI P,fl.lOWEfI Ol '1726 1750 2921 B50 S/\/lYflTI MY 19l,3 (11"1'< • 1 ?7~1 7

12'13 23 :! 180 1391 N CIIIPUTI al 5193 171'1 2922 980 SflllYATI rEr.:. 1903 7
12'11\ 23 211:10 1396 T TEUGWE IlEST al 5298 1711 3022 1020 SAIlYATI ocr. 1.96b tMY 1970 7

12lJ5 23 2100 ll,O? fl NYIHO [:lJSINESS CENTRE Ol 5212 1750 2923 900 SfltlYI\TI ~'MI, 1 '163 .JlIL Y 197'l 7

12'1{' 23 2100 1761 n SAllYATI J lill CTI otl Ol 51\6'1 1730 292/1 700 SflUYATI OCT. 19'10 MTI. t ?(,5 7

1~iJ7 2:3 2100 2118 1) CIIENJiriI P, fl. UPPErl al 5721 1753 2927 060 SflNYflTI flN,. 19(,,1 .IMI. 197',' 7

1240 23 2100 2455 V I1flSOllA al 6257 173'1 2920 820 SAllYI'lT! ocr. 1976 7

.t21J? ~? :1 2100 'I:iI2 N RIWENE Ol 021\2 1741 2939 no SAI/Y AU DEC. 1983 7

12:;0 23 2100 4932 Il ST.RUPERT'S 111 GSIIHI al 0533 17'16 29'11 000 Sflll YA TI UCT. l'l6'1 7

12051 23 2180 '196'1 X 1: E III Atl[: A {Il 7766 1729 2931, 960 SAIIYATI BEP, 1901 ;,

12~2 23 2100 5603 l', ' CllEfWIlGAS Ol 91011 1002 29'15 1060 SMlrATl .IUt y 1927 .ILlIIE 19,17 7

1253 23 21130 :)7111 1'1 110 ttE: iolE al 9'1112 17'12 2947 9'10 SflNYATI rwv, l'l76 7

1:!54 23 21ElO 5007 Il SAVAlHlAIl al 9110B 1000 29'17 1070 5AIlY~,lI JUlY 19'17 Fer.: • .1951\ 7

12~~5 23 2100 6170 1/ tlYATI nl 9871 1725 29'10 1100 SAtlYATI OCT. lnl (I[:T. 1'17'1 Il

1~56 23 2100 6209 A OEWŒI'l5 III 9910 1759 291\9 1030 SAtlYA11 ,Jill y 1925 1,1 fi Y \ Il 1,0 7

1257 23 2100 b503 V r:IIEVY CIII'lSE fil 000'1 1003 2950 1070 GAIIYATI dUNE 1912 .11 illE .l'no 1

lz::;e 23 2100 6600 11 GAMr.:lJLI nl 03111 1721 2952 1120 5MlYATI ncT. 195'1 ,IIJIIE l '1 B'l [J

12S? 23 2100 (,06'1 H TOMHIIIU fiL 066'1 1729 2953' 11.00 SI\NYflTI DCC. .t ~l2l) ,.Il illE J 9 :J:J "',
12/,0 23 ~lBO HI'1 Z Z11-1[:;',1',1 HflGIHH1I l'Il Ob'l'1 17'10 2953 10'10 5Atl'( ATI 11 .....,r: • t?('5 7



r;flIt/FALL STATIOt! UETWORI:

RECORD GRID TlWE FIr<ST L/\ST
UUllnŒ REFERE liCE STAT!OU NAttE CO-ORDS. LAT. LOIlG. ALT. CATCIHlENT RECOIlD rlECORD Il. /\ • I~ •

1171 23 2179 2981 X IWOU RIVER RAIlCfl fil: 6482 1814 2930 1000 SAIlYIHI FEr.. 1965 DEC. 1969 7
1172 23 2179 361:15 Il UIZY y RI'lt/CII 01: 7107 1813 2937 1040 SAt/YATI FEE:. 1,}65 DEI". 1'JOl "1

1173 23 2179 3908 E DRY FORD F/\Rll 01: 7109 1854 2935 1200 SlIIlYATI AUG. 1952 JUUE 1987 6
117'1 23 2179 4021 C II/\YOr;CA R/\tlCIl 01: 7322 1046 293(, 1120 SAIIYATI 1l0V. 1966 APr;. 1';'02 l,

1175 23 2179 4256 Il UIWWESIlE RIIIl Cfi 01( 7657 1828 2937 1060 SAllYATI FEE:. 1956 J/\U. 1961 6

1176 23 2179 '1271 Z [:r<OUGIITON GROUNOS (li: 0672 . 1819 2943 1000 SlIIlY ATI OCT. 1972 DEC. 1903 6

1177 23 2179 ·4996 M CARFAX 01( 8398 1806 2941 1050 SlIIlYATI JAU. 1926 7

11711 23 2179 5053 Z LALELE 01( 0254 1826 29'11 1000 SANYt\TI l'El:. 1960 OEC. 1771 6

1179 23 2179 5059 F LEOPARD RAUCfl (I(ADOHA) Of( 8460 1827 29'10 10'10 SAllY ATI SEP.• 1972 IMY 1985 6

1100 Z3 2179 52'10 L GRANGE r(t\NClIlTIIE) Of( 86'19 1032 29'12 1100 SANY ATI t/OV. l'}tl7 JUliE 175~j (,

11Ell 23 2179 5309 C TIGER REEr HIIlE 01( 8611 1852 29tl3 1140 SAllYArI 1l0V. 1901 (,

1182 23 2179 5352 Z OUEST l'l'RH 01: 8652 1030 29'12 1080 SANYATI 1I1'lr~ • 1949 OCT. 1954 l,

1103 23 2179 5395 W VOLCAIUC 01: 8995 1807 29tl5 1050 SMlYATI JULY 1927 .JUUE 1935 7
11 8'1 23 2179 5482 0 SUIINY BAIl!: 01: 8983 1814 29'1'1 1100 SANYATI JULY 1926 JUliE 1733 7

1105 23 2179 5727 G BELGRt\VE FARll 01: 9028 1043 ·2945 11'10 SMlYATI SEP. 1982 6

11B6 23 2179 5737 S LORRAINE 01: 9038 1837 29'15 1000 SflNYATI APr( • 19'19 .JUIIE 1766 7
1187 23 2179 5937 r: GLOVER'S FARll 01( 9337 1839 2946 1100 SMlYt\TI M/\R. 1949 .JUIlE 1964 7
1109 23 2179 5989 R tlOlHANA 01: 9490 1810 2947 1000 SANYATI JULY l 'n9 JUliE 1941 .,,
1189 23 2179 5991 T EASTERLEA (li( 9492 1009 2946 1000 SMlYArI SEP. In7 DEC. 197,' 7
1190 23 2179 5995 Y EASTERN SECTION or: 9594 1007 2947 1090 SANYflT! SEP. 1927 NOV. 1747 7

1191 23 2179 6035 R HUUYATI,RAIL 01( 9435 1839 2947 1100 SAUYATI JAIl. 19'1" JUill' 1969 7
un 23 2179 6123 Il SI/ERWOOO (raIEI(WE) or: 932'1 10'15 29'17 1170 SflNYATI NOV •. l '}(,2 l,

11'73 23 2179 6205 B I(WEIŒE, GLOBE & F'1/0EIUX 01: 9405 1856 2948 1220 SAllY 1'1 TI JULY 1900 6
119·' 23 2179 6210 El SA13LE CI/ElU CAL ItIl>IJ!JT. (II: 9519 1841:1 29'10 1200 SAt/Yt\TI JIJLY 1975 l,

1195 23 2179 6283 L GOLDEU VALLEY ln IlE or: 96El4 1814 294El 1100 SMlYArI JULY 1944 7

1196 23 2179 6303 Il I(~IEI(WE ,TOWN [li: 9504 1055 2949 1220 S/\IlYATI OCT. 1930 (,

1197 23 2179 61\0-1 R I(UEI(UE,RAIL 01: 9605 lEl56 2949 1210 SMlYATI l'EE: • 1910 6
11 '70 ;~ 3 2179 6'11\1 Il BATTLErIEI.DS POLICE 01: 9042 1936 291\9 1120 St\NYflT:[ JflN, l'no 7

li. '79 2:J 2179 60157 A UI1SWESHE IIUTEL 01: 9850 1027 2950 1170 SMlYt\lI JULY 1921 .JUIlE 19(,6 7
1200 23 :!179 b'170 Y I~ESTGROVE lll( 7970 1016 2750 1100 SANYATI DEC. 1940 II/\Il. 1 ~]5fj' 7

1201 23 2179 6601\ 1: I(UEI:IlE 111: 9005 lEl56 2950 1220 SMlYATI IIAr( • 1951 6
1;!O2 23 2179 6699 Il OALNY nIUE r~l: 0199 1804 2951 1000 SAI/YATI FEB. 1940 7
120~ "1 2179 6712 C DUTCIIMflN' S PUOL m: 0012 IB52 2951 1160 SMlYATI SEP. 1972 6
!ZO'l ',':1 2179 6950 V CLflH Ot\H m: 0350 1027 2952 1000 SM/YAn DEI:. 197,\ 7

1205 23 2119 6~'U7 [: I(MOI1/\, TOE:flCCIJ SECTIOU Ill: 0300 1012 2955 1130 SAUY 1'1 TI IHlV. 1937 (,PH. 1751 7

J ~!Ol~ 23 2J79 70('~) L I(AIHltIA, PRISOI/ l'MU! RI: 0465 1023 2953 1120 SAtlY fl TI NOV. 176,; 7
1207 23 2179 7103 P ALABAMA m: 0501\ 1813 2953 111\0 SMlY,HI JULY 1920 7
120n 23 2179 7254 R H~Y liE MINE RI: 0654 IB29 295'1 1000 SAtIYflTI OCT. 192tl .IUNE 171.12 7
lZ0? 23 2179 7270 .J I:ADOMfl,GAOL FU: 0770 1021 2951\ 1210 SMlY/\TI .lllL Y 19·1[3 7
1210 23 2179 7272 L I(flDOIIA, conou rŒS. INST. RI: 0673 1019 2953 1150 St\NYAT! FEE:. 1925 7

1211 23 2179 7279 T IlflIOI'IVALE rm 0679 1015 2955 111\0 SMlYt\TI tlOV. 1923 7

1212 23 2179 7372 V I(AOUIlfl,OBSERVATUrlY RI: 0071 1020 295'1 1170 SflNYATI J/\tl. 19t1 0 FEE:. l'} tl (, 7
1213 23 2179 7"H C 1: flD LHlfl ,RAIL I~I( 0070 1020 2955 1160 SMfrATI OCT. 1'711 7
12t'1 23 2179 7'172 1) l:flDOIlfl,I'ITT I~I( 0771 lfl20 2751\ 1170 SMIYfllI JULY 170n .JUIIE 17'1" 7
1~~1r, 23 2177 7506 C (;[ORGlfl r(1( 0905 1012 2956 1160 SAllY/\TI DEC. 1?3~; .11 JIll: 1706 7

,



r~IIINf7 ALL STflTIot~ NETI-IOril~

l"Ir:corm Gl"lro mUE FIr\ST l.flST
IIIJrWEI"/ REFEI"IENCE STATION NIlIlE CO-Dr,os. lAT. LONG. IILT. CIITCIltIENT 1"1 EC D1"10 I"IECUI"ID Il.11.1"1.

1306 23 2270 1561 0 IRON HŒE IIILL TF' 1561 1919 3017 1450 SAtlYflTI .lUl. Y 19:';4 IIOV. l'}7'.!. 7
1307 23 2~!711 2070 C CIIEI-I00211 TF" 2070 1'l09 3019 1320 SAtIYflTI tlfJ V• 19::ib /..

1300 23 2270 2009 P SEBlllnlE PIETEr<OIlLE TF' 20B9 1905 3020 1200 SAIIYflTI Jr.rl. 1906 6
1:-109 23 2270 2462 V DF.ACON IIIll TI' 2462 1919 302Z 1400 SfltlYflTI lll::C. 1922 b

1310 23 2270 2592 l SEE:A1(I-IE ESTATE TF' 2592 1903 3023 1300 SlIIlYIIT! IIIlV. 1915 FEE: • 1903 6

1311 23 2270 2596 0 BUSltY F'III"II: II TP 2596 1901 3023 1300 SfltlYIITI JUI.Y 191\4 l.

1312 23 2279 3373 1( CErlTRAl ESTIITES TI' 3373 1913 3029 1340 SAIIYATI OCT. 1.915 b

1313 23 2270 3967 F tlVUIlA TF' 3967 1916 3031 1300 SAlIYATI IIUG. 17-10 fiEP. :L '/5U b

131'1 23 2270 3904 2 SEBAIWE F'OST TF' 3904 1907 303.3 1320 SlIIlYflTI JIlII. 1923 6
1315 23 2~!70 4067 l' rlVUHII, r<flIL TF' 4067 1917 3031 1300 SflNY Il TI ()EC. 1710 b

131t, 23 2270 41M, X rlVUllA,IITlIEIIS 'HIIE TF' 11166 1917 3032 1400 SMIY Il TI IIOV. 1903 l,

1317 23 2270 41b7 Y HVUMA,POlICE TF' 11167 1917 30n 1300 SflNYflTI Ill\l( • 1927 ft

1310 23 2270 11296 rI BIII"IU POST TF' 11296 1902 3037 1320 SMlYATI llEC. 1922 b

1319 23 2270 446~1 V ELMID' S VflLLEY TF' 44(,3 1919 3 34 1440 SflNYflTI .IAN. 1'7 /15 .IIJ~IE 1~'6b l,

1320 23 2270 4556 Il HTIIO FOREST TF' 11556 1923 3034 11\BO SIIUYATI DEC. 1922 ï

1321 23 2270 ~O59 S HTIIO FOREST II TI' 5059 1921 3036 11160 SIINYflTI FEn. 19:!lJ 1.

1322 23 2270 5201 J ORTorl' S 01"11 FT TF' 5201 1909 3039 1330 SMlYIITI 1I0V. 1915 1.

l:-1:!3 ~~3 2270 566'l F HYLl>F. Gr<OIJE TI' 5669 1915 3039 11100 fiflNYflTI SEP. 1915 llr.r~ • , n', 'l l,. } 4"'.

132'1 23 2270 61171 C SCOTlAllD IllIlT TF' 6471 1913 3045 1'120 SlIIlYIITI /JCT. 19'10 (,

1~125 23 2270 6690 0 Dl:: UIO IR SI'INtlEY TP 6690 19011 3040 1430 SMIYlIlI •.lUL y 1920 JUliE 19l1(, .'t

1326 23 2270 7790 Il LIII~OSlmOOrl TI' 7700 1911 30511 11140 SMIYflTI JULY 1.9310 .IUIIE 19117 7
l:·IV 23 2270 7794 n CIHVIIU TF' 7794 1902 3053 14/,0 flfltlYA1I nCT. l'l57 7
1320 23 2270 7996 I( CIHVBU P.O. n- 7996 1901 3054 1460 SAllY Il TI .)flll • 1.905 7
1329 23 2270 7170' 1"1 SEElAI(HE RAtlGF. TF' 9190 1900 3101 1470 SMIYIITI DEC. 1'lU:; 7
1330 23 2270 0301 0 LMIOSI)OIHlE TF' 0391 1910 3057 1'1 '10 SAIlYflTI JUlIE In9 .IIIIIE 19'1(, 7

1331 23 2279 3 R DUNLOP RAtICIl TO 0003 1056 3000 1200 SlIIlYAU OCT. l 'l51 /,

1332 23 2279 il. 1 rI 11IIflLLEY RIINGE Tn 0161 1025 3010 1.160 SAIlYIITI rIO V• l 'l:i 6 dMI. 197:ï (,

1333 23 2279 263 2 1\1) ilL 011 TO 0263 1024 3011 1.140 DMIYAU .111 LY 194U .JlJIlE l 'J5:J 7
13:.'1'1 23 2279 375 W RlIIl\oIICI( TO 0375 1010 3011 1100 SAlIYAT! dULY 1'}17 MY 19'12 7
1:~3~ :!3 ~!~~79 1\05 () SEE:flI(I-IE SECT. rmO()r::soIlI.E TO 01105 1054 3011 1;!60 HMIYIITI ttnr~ • 1.?3:-j .Ifltl • 1? Il:1 b

1:13[, 23 :!279 '177 1) rlUpFUI"IE Tn 01197 1912 31011 1420 St,llYIITI .IUl. y l'l07 (,

1:137 23 2279 830 rl IIAIIGflNUI TO 0030 10112 3014 1200 SfltlYATI ueT. 19U(, ",
1330 23 2279 090 F STIIIILEY FArlll Tn 0890 1910 3015 1200 SfltlYATI lICT. l'nfJ 7
1339 23 2~~79 . 97[, Z STONEYGATF. Tn 0976 1017 3015 1200 SMIYflTl nr:T. 1'Jl1 ,UJW:: 1717 7
1:Jol 0 :'.3 2279 10111 n cmcl.E G RIIIlCIl TO 101'1 1051 3015 121\0 SMlYflTI 1101) • J9(,6 l,

1341 23 2~79 1303 E Vr\EOE TO 1303 105(, 3016 1300 SMIYflTI n[P. l'i' 1~; .JUilL l 'l'lb ~,
1342 23 2279 1309 Y POOLE 01\11 Tn 1309 1010 3017 IlBO SAIlY,HI .11'111 • 1'}l0 "7

1:J43 2:1 2279 1370 Z POOLE f7I1Rtl TO 1390 IB09 3017 1190 SflllYflTI JUl.Y .t 9 ~~7 flpr~ • 1'/41 7
1311'1 23 2279 1664 X HOPIIIII Tn 1664 1824 3019 1190 SI'II1YflTI 110 V• 19'17 r-E[: • 1?7~ 7
1:~IIS 23 2279 1697 Il tlYflHCIIECIIA Tn 1697 100/, 3020 1210 SflNYATI oeT. l'll.9 r.r-H. l 'n';, 7

13'1(. 23 2279 1730 C 1ll.0TA f\flI1 CIl Tn 1730 1030 3005 1220 SAllYflTI rwv. l'lb/' AIIG. 1?O2 "7

1:11\7 23 2279 1ntl'l L [:Urw [l fl NJ( Tn 1004 101<1 3019 1200 BMIYflU nCT. l'l4n 7
13'10 23 2279 1966 A f\EOEr<tlfl Tn 19(,6 1023 3021 1200 SAIlYA1I nCT. 19S;! IHlV. l'lb'} 7
t:l1I 'l 2::1 2277 2109 F 11IJf\ EE " fl Tn 2107 111~:; '1 :1022 lU,O B/\Il Yfl TI 1101} • l'l'I7 .J1IlH~ 1'l';i/. 7
1<1~0 23 2~79 2130 0 DPITZIWP (IIGESI > Tn 2130 101\1 3021 lU,O SMlYflTl ,11'.1'. l'l15 17[[:. 1722 7



RAINFALL STATION NEBIORI(

IŒCORD GRlD mUE FmST UlGT

IIUIWER REFERENCE STATIotl 'MHE CO-ORDS. LAT. LONG. ALT. CATCHIIENT fŒCOf,D fŒCUfW Il.A.f'.

1261 23 21BO 7000 1( IIfltlOLEY CROSS RL 0601 100/1 295/1 1100 SflIl yATI JUliE 1912 flUG. 199/1 7
1262 23 21BO 7/126 y DZING~E RL 1027 17/19 2957 1050 SMIYATI OCT. 1961\ 7
1263 23 2180 7621 1: IIflHILTON IIILLS RL 1222 1753 2951 1000 SflIIY ATI DEC. 1952 JULY 1965 7
126'1 23 2190 71106 L LISHOR RL 1/l05 1001 2958 1090 SANYATI , ·"IOV. 1953 JUllE 191.5 7
1265 23 2100 7Ul,7 C LISTotISIIIEL!l RL 1560 1727 2959 1160 SflIlYATI 'IllV. 1945 dUtlE 1953 ï

1266 23 2100 7931 X OARflItflSIIŒE RL 1531 1747 2959 1000 SMIYflTI OCT. 1961\ 7
1267 23 2190 0051 C MBURUIIGIIE RL 1751 1737 2959 1,160 SAlIYATI OCT. 1961\ 7
1269 23 2190 04l,5 C CLIFTOII ESTATE Sf, B/l65 1729 3002 1200 SANYATI JAII. 1960 JULY 1995 9
1269 23 2190 95/1/l Il CIIIVERE SR 95/1'1 17/l0 3002 1120 SMIYATI 1I0V. 1993 8
1270 23 21BO 0729 P ItflRflVENANI SR 9729 17/10 3003 1110 SANYATI OCT. 19611 7

1271 23 2180 0761 Z '1'( flI: MlMI GA SR 8761 1731 3003 1230 . SANYATI HAY In9 DEC. 1959 0
1272 23 2190 9003 H I.ANGFORD/RED IIAT 'tIllE SR 9003 IB03 3005 111\0 !lAIlYATI JULY 19:?O .IUNE 173'3 7
1273 23 2100 9021 G IlICII BARBAREE SR 9021 1753 3005 1070 SAlIYATI NOV. 1951 .IUtlE 1956 7
1271\ 23 2190 9203 F- RED IIAT HINE 5r~ 9203 1003 3005 1160 !lA/IY fl TI JULY 1929 SEF' • 19'16 7
1275 23 2100 9356 U MflTOnMIGERA SR 9356 173'1 3006 1220 SMIYA TI OCT. 196'1 0

1276 23 2100 9'116 L HOU/E/II SR 9'116 1756 3007 1160 SAlIYATI JULY 1956 JUliE 1981 7
1"-- 23 2190 9523 C t111RRA PURRA SR 9523 1751 3007 1110 SAIIYATI II0V. 17116 JlltlE 1996 7.. .
1271J 23 2100 9529 H IlAn filM SR 9528 17'19 3000 1130 SAIlYATI OCT. 191\0 JUliE 1793 9
1279 23 2100 71125 F RE'MIlDIA SR 9025 1750 3009 1160 SAIIYA TI OCT. 192'1 JflIl. 1731 7
1200 23 2180 9702 P GADZEHA,RAIL SR 9902 1803 3009 1160 SMIYATI JULY 191'1 AUG. 1720 7

1281 23 2100 9903 (} ROAD CAMP HSW 1/1 SR 9903 1003 3009 1160 SAIIYATI /1/'f, • 1773 AUG. 1900 7
12U2 23 2100 9905 S GrANT MINE sr\ 9905 1002 3009 1170 SMIYA TI OCT; 19.')1 JULY 1','71 .,

f

1203 23 2101 95 Z 11AI:UTI TSETSE [111 lI396 1619 291/1 1070 SflIlYl\lI IIOV. 1952 0
120/1 23 2101 737 X IUlf,ERESHI SCIIOOL 0/1 5030 1650 2921 1130 SANYATI J/\/I. 1963 FE[:. 1'}71J 7
1295 23 2101 805 ~ CllrVfl OH 5126 1656 2921 1160 SMIYAT:[ SEP. 1907 0

12116 23 2101 1226 II CIll/mA IIII.L 011 51\27 1657 2915 1130 SAIIYATI tlOV. 195/1 JULY l'no 0

1287 23 2101 1535 P IIAGUII.JE 1111 5B36 1651 2925 1150 SAlIYATI .IUL Y 19/10 0
120n 2,1 :! 101 H39 C N/\It ATOllE: A 011 58/10 16119 2925 1200 SANYATI OCT. 1727 DEC. 1,}3? n
12B9 23 :! 10 1 1009 Il BAllZE l1I1 5711 170/1 2925 1120 SAIIYATI JAII. 1903 7
1290 2'1 2HU 2511 A HYAHTORA tltl 61\13 1702 2920 1200 SM/YAT! NOV. 1?55 ./IJL Y 1770 0

1291 23 2181 2632 G CHISAPI ll/1 6833 1652 2931 1230 SAI/YAT! 1I0V. 1947 8
1292 23 2101 292/1 Z ORU:I F'flI~l: 011 71211 1657 2933 1300 SANynTI NOV. 1?'I7 .JUIlE 1?0'l 0
1293 23 2181 310l. X TEIIGWE [:LOI:I: OH 6900 1713 2919 11/10 SflIlYI\TI DEC. 1954 I\UI;. J970 a
129/1 2:1 2101 31/12 L M~5DELL l1ll 73/12 16116 2932 1310 SAIlYATI tlOV. H'I7 NOV. 1'70 :1 n
1295 2~ 2101 3::;37 11 I:flROI El 011 7730 1651 293l, 13/10 S/\IIYATI DEC. 1951 lJCT. 1?6'J [J

1276 ~~ ~1 2H11 :l~;::,2 1: VU!:A 011 7752 16112 2935 1200 SfltlYI\TI nCT. 195;~ 0

1297 23 2101 3l.37 Z I:AROI 011 7938 1650 2937 1.3/10 SAIIYATI OCT. 19'10 0

1290 2:1 2181. 3706 Z f,UGflfŒ FMlt lIH 7607 1706 2935 1200 SANYATI OCT. 1 ?ll~! Il
12';'9 23 2181 3910 \1 llEAll01ln 0/1 7813 1703 2937 1200 SAUYATI UCT. 19:j;! JM1. 1963 0
1300 23 2101 1\22lJ R FOUR IIINDS (1:l\f\OI l 011 1.1/120 1657 2942 1320 SANYAT! OCT. 1752 l\F'f, • 196'1 U

1301 23 2181 /1600 E TIIU RL fl5 TOII 0/1 8'109 1706 29/10 1220 SfltlYATI DEC. 19:j2 0
1302 23 2270 360 1: LALflF'flll ZI , RAIL TP 03{,O 1920 3'011 1500 SflNynTI JULY 1? J Il flur;, 1?6'} U

1303 23 2270 /160 T LflLnPflIIZI POLICE lI' 0/160 1920 3011 1500 SMI yAT! FEE:. 19l,2 0
130/1 23 2:!7D 09~; f, BEBAI:~E /lATID"AL F'flm( TF' 0095 1901 301/1 12/10 SI\NYAn JI\/I. 196'~ 7
130:' 23 2Z70 1361 Y IIEI'.TIIFIELD H' 1361 1920 3016 1/1/10 SflIlYfllI JULY 1951 I\f'f, • 19l.0 7



f<flINFflLL STflTIllN NETHOru:

HECOfW GRID TRUE Fm5T LI\5T

IWIlDE R REFErŒI~CE STI\TION NflHE eO-ORDS. LI'IT. LOIIG. I\LT. CflTCHHEIH f\ECOf<D rn::CUf<D Il.I\.f<.

1396 23 2279 6039 B VERHflGTI/lG Tn 6039 1037 30113 13110 SAllYATI JULY 19'13 JUliE 1962 7
13'}7 23 2279 6492 J IŒf,RY Hl 61\92 1915 30116 11\30 5flNYATI NIN. 1931 7

1390 23 2279 6401\ L STIRLIIIG Hl 61104 1914 301\5 1200 SAllYAn OCT. 1939 JUllE 1971 ï

1399 23 2279 6612 fl PENNYFAHIEf< FMIt TU 6612 1953 301\7 1340 SANYflTI tWV. 175l, 7

11\00 23 2279 673(, 1: I:lWCIOIOL T Hl 6736 1039 3047 1350 SMIYA TI OEe. 1956 /lOV. 1961 7

1401 23 2279 6935 El BI'l5ALT . Tll (,935 191\0 3049 1360 SMIYI'lTI SEP. 1951 AUG. 1956 7

11\02 23 2279 7029 D FEI'lTHERSTO/lE,POLICE Til 7029 19112 30511 1410 SAtlYflTI OCT. 1962 ï

1403 23 2279 7093 Y FRESNAYE Til 7093 1909 3049 1330 SANYATI OCT. 1920 JUNE 1951 0

1404 23 2279 7175 H DRAYTON Til 7175 Hl19 3049 1300 SAllYATI DEC. 1949 JUliE 1969 7

11105 23 2279 7170 LI INYONOO Tll 7170 1017 3050 1300 5flNYflTI OCT. 1969 f11'lY 190(, 7

1406 23 2279 7200 Y SEED FI'lRt1 Til 7200 1055 3050 1370 SANYflTI JAII. 1930 OCT. 1967 7
11\07 23 2277 7229 V I:OPJE I\LLEEN Hl 7229 19411 3051 1400 SflNYATI FEE: • 1943 .JUNE 1903 7

1400 23 2279 7379 J ROAO CAliP I1SEII BEATRICE Til 7379 1916 3052 1290 SAIlYl'llI .IUL Y 1950 7
11\(;-:' 1.~1 227-9 7300 1: BEATRICE P.O. Til 7390 1916 3051 1300 SANYATI DEC. 1910 7

10110 2::- 2279 7391 L E:EA TRI.CE, sellOOL Til 7391 1916 3051 1290 SAllYATI r11\f< • 1'}35 MY 1?65 7

11111 23 2279 71101 " DUllDRY (CIIIVIlU) Til 7401 1959 3051 1400 5A11YflTI HAY 1929 I\UG. 1939 7

1-112 23 2279 7470 " ELVIIlCTO/l Tll 71170 1921 3051 1320 5A1lYATI DEC. 1912 JUliE 1972 7

JI\13 23 2279 756" Il EN5LINSOEEL Til 7566 1923 3053 1320 5ANYATI SEP. 19~15 7

14111 23 2279 7695 C IIYI'lClllDZE Til 7695 1009 3053 1350 SA/lYl'llI OCr. 1937 JUliE 1966 El

11115 23 2279 7070 El HELCOHE 1I0llE FI\f<H TO 7879 1817 3054 1300 SAUYATI OCr. l '}69 "'1

11\16 23 2279 7895 J GOllE RLMID S Tn 7995 1912 3053 1290 SAllY.HI OCT. 1912 JULY 1976 I:J

111 17 23 2279 0319 F IlI'lIlPSIlH<E Il.1l. Til 8319 19119 3057 1'120 SI'lN Yfl TI JLJLY 1972 7

1410 23 2279 0334 X RI'JERSDALE sellOOL Til 03311 1840 3056 1420 SA/lYflTI /lOV. 1712 flOV. 19tJ'l 7

11\19 23 2279 0747 H HEXICO FI'lRH Til B7117 1933 3059 1300 SA/IYATI An< • l'} 'l'I JUNE 196(, 7

11120 23 2279 0793 Il f\ll 5IIi[: Ir< 0 Til 0793 1809 3100 1370 SAllY ATI /lOV. 1';'27 "UllE 1937 0

1.'121 23 2279 7031 E 11AJOI Hl 9031 1943 3101 1410 5flflYI'lTI oeT. 1901 ;'

11\22 23 2279 9077 E 11I/Ofl P.A. Tn 9077 1817 3102 1300 SAllYI'lTI OCr. 195'1 rn:. 1979 7
l,n!:) 23 2~~7(} "2910 fi DUNIILLY Til 929(, 1007 3102 1400 SI\NYI\Tl JI\/l. 1<J'1Z 7

11\201 23 2279 '. -1.1 ~T C MAr<5I1Bf,OOI: Til 91147 1034 3103 1400 Sfl/lYATI JULY 1910 JUUr. 1966 7
JI\25 23 2279 9~:;96 T IlI\LHER TU 9596 IH07 3104 1400 SMIYI\TI OCT. 1933 DEC. 19'11 IJ

11\26 23 2200 707 B URI'lIIGEGf<OVE Tf< 0707 1801 3014 1200 SA/lYflT! DEC. 1939 rE[: • 19~5 7

11\27 2~1 2200 1501 1" HI'lI:EFIELD Tf< 1501 1001\ 3019 1220 SANYAlI DEC. 19'17 7

11120 23 2200 1714 Il 11lISE/lGEZI EXP. rM<11 Tf< 1714 1757 3019 1230 Sl'lIlYATI FEe:. 19'1~ 7

J 'IZ'} 2~1 2200 1910 l'l DEDI\LE FI\f<H TIl 1010 1759 3020 1230 SMI YflII JlILY 1?51 .JUIlE l'no 7

1'130 23 2200 2020 0 110LEL! TI( 2020 1753 3021 1280 SA/lYI'lTI .IMl. 1'/05 []

l '1 ~l J :!3 2200 2107 Y SELUUS TD[:t.ccn E!JTI'lTE Tf< :!107 1001 3022 121,0 SI'lNY 1\ TI JUl.Y 1<J70 7
1432 23 2200 2609 S [lu/HOCIIER Tf< 2600 1802 3026 1290 SAllY ATI JULY 1927 JUliE 193'1 (1

11\33 2 ~l Z200 2620 F /lOfnlnlOOD (t1I'lI:HH,O) H< =!620 1754 302'1 1330 SI'ltIYI\ Tl NOV. 19117 JUlIE l'i'~7 0

1-13'1 23 2200 2712 F MI'lI:HH<O, RI'lIL T1~ 2712 1759 3026 1310 SI'lIlY fl TI OCT. 1'110 FEE: • 196'1 0

11\35 2:1 2:!O(l ;! Il 1.;~ P MIOUf<O P.O. H, ;!O 12 1750 3025 13JO SflNYI\TI DEC. 19:j:1 FC[: • 1'}OO 0

1-1 :16 23 2200 2900 1: SELOUS P.O. TR 2900 10011 3027 12110 SMIYATI neT. 1967 8
J '137 2~1 ;!;!OO 3016 L IIEI\DOHLl'l/lDt:: Tf< 301(, 1756 3027 1290 SAUYrITI IWV. 1?;~ 6 dUI![ 1? :13 0

1439 ~3 2200 3309 E Cf<OlWI\LE Tf< 3309 17513 302!;, 1290 SMlYATl DEC, 1'72 () .JUIIE 1 fi' 11 11 0
111 3'} 23 2200 :)706 L "E NI: l I~S T0 ~"l H< 3706 In02 3031 1320 SflN YI'l TI .JULY jlj'O;' 8
1-1110 2~1 2200 3013 c: l1I'l 1: HIH 0 Sllur(cr: I"I\IH1 m ::1013 J7~0 3032 1360 SAllYIHI JULY 17·1 '1 flOV. 19~6 ""



r<AH/FflLL STATION NETWOr(J:

rŒGOrm Gino HWE FInST LA5T
t·ll,IHP,r: 1< l<fFEREIICE STATIOIl t/I\HE CO-OROS. LAT. LOt/G. flLT. CATCIINEtH RECORD rŒCORO 1l.A.t~.

13~1 <!3 2279 2199 0 FREt/Cil IIOEI: TO 2199 IBO'1 3022 1220 SAt/YATI /lAR. 19·16 7
1352 23 2279 2275 L 1I0RVEN Tn 2275 1910 3022 1230 SM/YATI JAU. 1930 JUNE 1966 7
13~j3 23 2279 2276 11 tUlEHOOR TO 2276 IB17 3022 1230 SAtlYATI OEC. 19'17 1I0V. 1977 7
_1 <154 23 2279 2279 0 SILVER RIGG Til 2279 1916 3022 12'10 SI\NYATI JAU. 1970 7
1355 23 2279 2330 Il NGEZI OAII Til 2330 1842 3023 12110 Sl'\tlYflTI Jl'\tl. 19'14 7

135(, 23 2279 2'176 E ARocm'AN Ta 2'176 1916 3023 1220 SANYATI SEP. 1911 dUNE 19'17 7
1357 23 2279 2597 A HILLVIEH Ta 25B7 IBll 3024 1200 SAtlYATI OCT. 1969 OCT. 1978 7
135B 23 2279 2591 E FAIRHOLHE Tn 2591 1910 3024 1220 SI\NYATI FEB. 1979 7

1359 23 2279 2597 L fWRRAJOIlG TO 2597 IB06 3025 1210 SAtlYATI OCr. 1971 JULY 1905 B
1360 23 2279 21,96 l' T110RNOYIŒ TO 269(, 1006 3025 1220 SANYATI OCT. 1923 OCT. 1970 7

1361 23 2279 2743 V BU/teE SCIIOOL Ta 27'13 1036 3025 1300 SAtlYlITI OCT. 1986 7
1:162 23 2279 2B47 Il Jo/mALE RAtlCII Hl 20'17 1932 3025 1200 SANYATI JllLY 19'16 JUliE 19(,3 7
1363 23 2279 2999 Y 1I0PEI/(;:LL Ta 2999 1905 3026 12110 SAtIYATI f,pn. 1916 JUNE 1970 0

136'1 23 2279 3092 N 5T.IIARI:'S C(;:NT.PR.SCII. Ta 30B2 181'1 3027 1200 SANYATI OEC. 1952 7
13(,5 23 2279 329'1 T CULROY Tn 329'1 190B 3029 1240 5 AtlY ATI OEC. 1987 0

1366 23 2279 3295 V ZI/iBO FI\RN Til 3295 1907 3029 1240 Sr,NYATI /1 Ar, • 1968 n
1367 23 2279 3394 C COTSHOLO(HAI:HIRO) TO 3394 IBOB 3029 1220 SAtIYATI /WV. 1929 JUNE 1967 0

1369 23 2279 3531 El DURURU Hl 3531 1042 3029 1260 SM/YATI /lOV. 17U'1 7
1369 23 2279 3502 G ESSEX FARI1 TO 3502 1914 3029 1200 SAtlY ATI JAtl. 1970 7
1370 23 2279 3691 A /lflJUJA ftOP TO 3691 1010 3030 1290 SflNYATI ocr. 19'11l [l

1371 23 2279 3019 N STRATIICLYOE Tn 3919 IB'19 3031 1290 SAtIYATl OCT. 1972 HflR. 1901 {,

1372 23 2279 3065 P CIlAt/AI:mA B.C. Til 3065 1023 3031 1260- SM/YIITI JU/IE 1'76;! 7

1373 23 2279 39'11 X ItANYEHE TO 39'11 1937 3030 1290 SflIlYATI OCT. 1906 7
137'1 23 2279 '1021 J WELVEROIEt/O Tl] '1021 19'17 3032 1300 SAtlYATI JULY 1737 IMY 1772 (,

1375 23 2279 '1059 A PAT! VILLAGE Hl 4059 IB27 3032 1290 SANYATI JULY 195'1 DEC. 1960 ~,

1:17 i, 23 2279 '1197 A FARNLEY Ta '1197 1806 3033 1300 SAt/YAT! OCT. 17{,7 /IAR. 171311 Il

1:l77 23 2279 "205 J [),"lGAREN DODE Tn '1205 1056 3033 1200 SflIlYATI OCT. 19'10 OCT. 1701 {,

nl70 2:~ 2279 '1223 () ABERCUlm Rfl/lCII Hl '1223 19'17 303'1 13'10 SANYAn OEC. 1'7:.15 ~,EP • 1 ~;'l '.5 to
1379 23 2279 '1393 C FORT HARTIN Hl '1303 1813 3035 1300 SAlIYATI OCT. 1'1'69 111lrl. l'7U 1 7
1300 23 2279 11'140 Y IIlJZVEZVE CLIIHC TO '1'1110 1933 3035 1260 SflNYATl SEP. 17116 7

1301 23 :!279 11572 H IŒAYIRA Hl 4572 1019 3035 1290 SAlIYAlI tlOV. 1'730 -..
l 'la:! 23 2279 '15711 I( HHot/llORO Hl '157'1 1019 3036 1260 SflNYATI IMY 17:,::/ 7
I:JU3 23 2279 '1/,011 S FRAlICEYS FAr(l\ Tn 460'1 1002 3037 1350 aAIIYIITI DEC. 1.912 rEL: • .1920 .

u

13U'1 23 2279 '16'17 T BEVERLEY H/ '16'}7 11)06 ::!O36 1320 SflllYATI /lUV. .1770 n[P. .1 '177 n
1305 23 2279 '1707 R 11UZA DIF' TO 11707 1011 3037 12110 SMlY Il TI J.lIl Y 1'7:5'1 7

j3116 23 2279 Il';'36 0 tlAlH /M HI '1736 193'} 3037 1200 SAlIYATI DEC. 1'70 11 7
13A7 23 2279 5197 r' CHIBERO,IRRIGnTION DLOCI: Til 5199 1905 3039 1340 SAtIYflTI flUG. 1969 D

13ll:~ 23 2279 5299 Y CIIIBŒO 1'0 5299 1006 30'10 13'10 SANYATI tlM, • 1960 Il

1309 23 2279 55'16 n ST. HICIIIIEL' S HISSIOIl TO 5546 1933 3041 13'10 SArlYATI DCC. 1937 7
1<1'70 23 2279 5719 E LOIJWDIA SCIIUOL Tl] 5719 10'10 30'12 1370 SflllYflTl Il flr( • 1732 Hr.li. 1'7'1 " 7

1391 23 2279 5790 0 IWCI: Hl 5799 1906 30112 1300 SMIYATI IlOV. 19:10 ü

1:J92 23 2277 5002 V ttLEINFO/HEIIl TU 5lJ02 1050 30'12 1330 SAI/YATI JlILY 1'7 117 r.l"'li. 1'/(,0 (,

1393 23 2279-5a71 r( IIYA/lIlED" (:USIIlESD CE/HHE Hl 5991 1009 30'13 1300 SAllY AT! -JULY 19::;,' D
.l3?·; -', 127'] 5';00 [: ItAIIEELL MG TE Hl 5900 1959 30113 1360 SflNYflTI .JlJL Y 1'7 a'} dUtiE l '}'1 to 7
1:W5 2279 ~)r;52 Il CIIl l:all YU RA TO 5952 1031 30'13 1310 SflllYIITI JULY 19"'1 7



r,lIINFtlLL GTtlTIDN NETlWRI:

r~ECUr\l) GIUO mUE FIRST IJ,~H

UlllmEr; IŒFEI"\EI~CF. STMION tlME co-or,on. LtlT. LONG. tlLl. Cil TClltlEIH ,",ECURO r,[Cor,!) 1101\.r,.

11\06 21\ 11\77 1\170 U IItl/mIE 1010.2 COLllERY 111: 11170 1822 2626 750 GI~tlY! HAY 1977 ~

1·1137 2'1 11\7'~ 1\273 Il HIOHSON JUNCTIOU Hl: 1\273 1021 2627 720 GUtlY! DEC. 1937 5
11\88 21\ 11\79 1\656 7. IIIu\UGE,lm,KII LOOGE HI: 1165(. 1029 2629 91\0 GIMY! JULY 1983 6
1'199 21\ 11\79 1\(,69 N lII~tlNGE, I"\tlIL ~1I: 4669 1022 2629 750 GWtlY! . ~lOlJ • 1905 ....
11\90 21\ 1'179 1\670 f' 1U\1lI:IE: IW.l T0 llt~ Sil! F' 111: 11670 1022 2629 750 GWAY! Jl.ILY 1977 '".J

11\91 21\ 11\79.1\772 S IIWMIGE, POL ICE Mit 1\972 1821 2631 750 GIMYI HIIY 1'll1 "~.
11\92 21\ 11179 51\90 F" Il IlE 11El A Ml: 5490 1011 2631\ 620 GWI\'(! SEP. 1902 S

11\93 21\ 11\79 60(,9 1: ST.HtlRY'5 t1SSN.(IIWANGE) tll: 6069 1022 2637 700 GWIIYI JULY 1930 "".J

11\91\ 21\ 1479 6460 T POllGORA HI: 6460 1023 261\0 710 GWAYI SEF' • 1902 5

11\75 21\ 11\79 7J99 Il SIrttlNGI\tH HI: 7170 1007 261\3 540 GWtlYI OCT. 1770 5

11\96 2'1 11\79 91\55 0 HAI:WAUDIII"\I\ /fi: ()455 1030 2651 1030 GWAYI AlIG. 1902 6
11\97 2'1 11\79 951\1 X OETE HI: 051\1 1037 2651 1100 GIIAYI 11,'IY 1979 JUNC l'IBO (J

11\96 21\ 1479 8S'12 Y ST .Fr,tlNCIS XI\VI!::R sellOOL HI: 85'12 1037 2651 1100 GWIIY! .J t\I~ • 1969 6
1199 21 11\79 061\ 1 F OElE r,l\IL tII: 061\1 1037 2652 1100 GUilY! FEE:. 1917 6

1500 21\ 11\79 9157 r, onE CI"\OSSI"\OI\D!J 111: 9157 1029 2655 10;!0 GWtlYI IIUG. l. 'l02 6

1501 24 11\00 500 1: ,IABULtI HL 0500 1001 2606 990 GUAY! JUNE 1976 FEE: • 1770 l,

1502 2 11 11\00 1001\ T .JAl1BESI HL HIOI\ 1003 2613 920 GWAYI tlpr, • !S'76 6
1503 21\ 1'100 6902 " oEl: 1\ IlL 6'i"02 1001\ 26'12 500 GIH\YI OCT. 1976 ~

150'1 24 1100 8206 E 11SUIM 11L 0200 1001 2650 1\90 GWI\Y! Il tir, • 1976 5

1505 2'1 1~;77 0397 Il llE:I\tIBA Nil 0397 1955 271\0 1170 GWAY! .IUtlC 1771 IHlV. 1'777 ::;

1506 21\ 1577 0(,87 Y E:UBUOE SWOOL lm 0687 2001 271\9 1190 GUI\YI DEC. 1973 I\UG. 1977 ::;

1507 21\ 1577 9692 11 1( ilL 1\1: A Nil 9692 1950 2756 1130 GIII\ YI .ll.ILY 1 rI 11. .JUliE 1956 "
1~iOO 21\ 1570 7068 Il SIPEf'A IlJ 7060 1916 271\0 ' 1010 GI~I\Y! UOV. 19~j2 J Ml. 1977 "1509 21\ 1571] 7003 Z IILIIGISA Nd 7003 1909 27110 990 GWAYI JULY 1'771\ FEL:. 1770 (,

1510 2,1 Hi79 71\67 n GWI\YI r,AIL IlJ 71\67 1917 2742 990 GW 1'\ YI I/llV. 1906 OCT. 1757 "
1511 21\ 1370 771\5 T JltlILI\ NJ 771\5 1929 271\4 1020 GUAYI JULY 17711 ,H",. l'l711 ".1
l ~'i12 21\ 1'570 7005 \l GWAYI P.I\. Il./ 7005 1910 271\2 900 GWI\Y! DEC. 1953 JI\I/. 1993 (,

1513 2«1 15711 7915 Il T5110LOl"5110 SCIIOOL NJ 7915 191\5 271\5 1090 GWAYI .IMI. 172-1 NlI') • l 'l'I '1 '",J
t::; 1'1 21\ 1578 O()l~i 11 1'5110LOT5I10 11J 0015 1915 271\6 1100 GWAYI .IMI. 1922 ::;

1 ~i 15 21\ 1579 1\0 N II\lMIGE, N. F' .I\Ir<porn 1lJ( 0010 U/30 2700 1000 GUilY! FEE: • 1971 {,

1516 2" 1579 675 Il 1:A11ATIVI TIll IHllE 1lJ( 0675 1019 2703 910 GWAYI llOV. 1952 (,

1~17 21\ 1'577 1157 E GWI\YI RIVER HINES NI: 1159 1027 2706 070 GWI\Y! rEE: • 1 'lb 9 l',l''r, • l,.;;t {J 7

.1:; 10 21\ 1579 201.12 P DI\IILlI\ FM<l1 lm 20'12 1937 2711 910 GWI\YI FE,D. 19 116 {,

1519 21\ 1579 2 ;~:l'l 1/ QUIWHI NI: 2~!~12 Hl1\ 2 2713 1070 GWI\Yl .IUL '( 112:1 .IUI-IE J'JOl, (,

15~O Z'l 1579 22~'1 V B1IM1GMH FLUI1E!J Ill: 225'1 1030 2713 090 GUtlYI OCT. 1~"" nCT. 197'1 (,

l~; 21 21\ 1:579 26,17 L e 11I11W1\[(1\ HMICII tlI: 2(.37 1030 2711\ 91\0 GI/IIYI OCT. 1911J (.

15~~2 21\ 1579 3-127 V LliGO 1lJ( 31\27 101\5 2719 1010 GI~I\Y! JMI. 1919 (,

1523 2'1 1577 :~729 (l IIt'~U'\lAY IIOTEL NI: 3929 101\1\ 2723 950 GWI\YI NOV. 19 110 DEC. 1753 li

1S =~ '1 24 l ~;7 li' '1320 Z FATIIIA tlISSIOIl lm 11320 101\1\ 2725 950 GI~I\YI Il,'IY 19~5 ü

J1·'" r.' le, .'-7') 1\1\16 r: 1: {\I", IlA [:LOI::I: Ill: 1\446 1035 2725 1100 GWAY! HI\Y 11}~j? (,I"'r.: • 1'170 (J
.'L..J ... f.

1526 2-' 1579 5749 T I(AIlA WEm Ill: 571\9 1034 2733 111\0 G~II\YI UCT. l'lM J(fl'. 1979 7
,1 5~~7 21\ 1:;79 6031 Il TSIIOT5110LO \lEm NI: (,031\ 1011 2731\ 930 I;WAYI .'I\N. l'l7 '1 ,~

1'520 21 1579 611 'l W !HlTI\I1E r, Il ur; Il 1lJ( 6119 101\9 2735 960 GWtlYI ocr. 1969 neT. 1'177 6 •
1~29 2'1 1579 (,:11\2 I~ TSlIlWGlIl:IIE NI: 63'12 lU37 2736 101\0 GWA'fI I\UG. l '}l,l. /Hl') • 1977 (,

15,10 2'1 1579 l,O 17 E IMSr:.UYIIIlE Ill: 6019 101\9 2739 900 GIMYI DEC. 1953 l,



RflItlFflLL STflTIOti t/EH/ORI:

RECORD GRIl) TRUE rmST Lflsr
tllIIIDER REFErŒNCE STflTION IMHE co-or,os. LflT. LotIG. flLT. CflTCllltEtlT REcurm IŒr. li rm H. fl, r,.

.11141 23 2200 3017 G PIIILIPItAUGIt TR 3917 17511 3032 1360 SMlYATI SEP. 1915 0
141\2 23 2200 1\001 G GItIllGIHRI TR 1\001 lBOI1 3033 1300 SAtlYATI SEI'. 19(,0 JlltlE 1907 (J

11\'13 23 2290 5703 G UYAOGORI TR 5703 1901\ 301\2 1370 SMlYATI OCr. 1921 .JUIIE 19'11 0
11\1\4 23 2290 6701\ V MARIRANGWE,GVT.EXP.FARM TR 6701\ 11103 301\9 1390 SAt/YATI SEP. 1935 ,lUNE 1941\ El
11\45 23 2290 7101\ E 11ARlr-AllGWE TR 7101\ 1003 3050 11\00 SAUVAT! IlOV. 1933 SEP. 1901 7

141\6 23 2200 9206 C CARNOCI: TR 9206 1901 3056 11\00 SflNYATI FEE: • 1913 7
141\7 23 2379 565 J CIlIMElWMlDA IlEST ua 0565 1023 3109 1400 SAUYATI IlOV. 19B7 7
11\49 23 2379 974 0 HABUSEI:WA ua 09711 1018 3107 11\60 SANYATI JMI. 1921\ 7
1449 23 2379 1365 0 CHWElGHfIIlDA EAST ua 1365 1924 3111\ 11\00 SfIIlYATI JlJLY 1964 DEC. 197B 7
11\50 21\ 0 0 LOVERS' WAll: 0 GWAYI JMI. 1916 ,lUNE 192" 0

1451 21\ 1379 3900 It IlYANYAlH PAN LI: 3000 1012 2520 1090 GWAYI .11'111. 1982 7
11\52 21\ 1379 1\569 X I:AZUItA DEPRESSION L1( 1\560 11122 2532 1070 GWAYI DEC. l'}O;! 7'
11153 211 1379 5951 A PAUDA-Hfl-TEUGfl rOLICE lI( 5951 1031 2530 1070 GWAYI AUG. 19(,6 7
1451\ 24 1379 6399 M CRE IlE •S SUGAR ESTATE LI: 6399 1006 25113 1010 GIIAYI JULY 1929 JUliE 19::!'} 7
1455 24 1379 7256 T GUYU LI: 725(, 1020 25116 1050 GWAYI OCT. 1905 7

11\56 21\ 1379 7257 V GUYO LI: 7257 1028 251\6 1050 GWAYI DEC. 1917 ocr. 1967 7
1457 21\ 1379 757l, Il TROPHY ImlHERS ArlHCA ue 7576 1010 251\9 970 GWflYI HAY 1903 6
1453 21\ 1379 7795 X FULLER r-OREST LI: 7995 1009 2552 1050 GUAYI OCT. 1961 l,

1'-159 24 1379 0009 Z WATmrORD LI: 9009 1910 2552 960 GWAYI .JULY 1919 ,1 Ml , 1927 6
14(,0 21\ 1379 0360 T TSItABALISA LI: 0360 1027 25511 101\0 GWAYI ,IAtI. 1'727 6

1461 21\ 1379 01171 P ItWANGE,MATETSI LI: 01171 1021 255'1 1120 GIMYI ,lM. 1977 6
11162 211 1379 0(,51\ N TSIIOWE LI: 0651\ 1830 2555 10110 GllAYI NOV. 1957 6
11163 211 1379 0666 El ROflD CA/1P 'HU 61'1 LI: 966" 1(124 2555 1020 GWAYI flPR. 1973 Jnll. 1979 6
1-161\ 21\ '1379 0779 R MATETSI,RAILINEH) LI: 8979 1016 2526 000 GWflYI dlJLY 19n DEC. 19"3 l,

11\65 21\ 1379 9340 J IIWAllGE. ROBINS CAMP u: 931\0 1037 2550 9"0 GWAYI OCT. 1961\ 6

l '1 (ot' ::'1 1379 9367 N VLfl':FONTEIN LI: 9367 10211 255 1
] 1.020 CHAYI rE(:. 19E1~1 (,

11167 2'-1 1379 9399 Y UDIlLOVU CAMP LI: 9399 1006 2559 900 GHAYI M-R. 1976 6
11160 21\ 1379 9005 E: "flTETSIIOLD) LI: 9005 1013 2502 0(10 GHAYI DEC. 1917 ,IUIIE 1'}3:! (,

11169 2'1 1300 2029 G I(AZUllGULfl LL 2029 17-19 2510 930 GHflYI .JULY 19(,(, 7
11\70 2'1 1300 2325 0 NAttPINI r<AllCII LL 2325 1750 2519 1010 GHflYI NOV. 191,0 OCT. l '}7 ~1 7

11\71 211 1300 2925 F PARAOISE LL 2925 1751 2523 950 GWflYI ocr. 1957 7
'11172 21\ 1300 6010 S CHIMUNZI LL 6010 1755 251\0 1050 GHflYI OCT. 1901 7
1-173 2'1 1300 6000 S I1flSUIE LL 6000 1005 25'15 900 GWflYI ,1 Ml • 1953 .JUIŒ 1963 7
11\71\ 211 1300 71121 S ZflMBEZI CAMP LL 71121 17511 25'10 900 GWAYI ocr. 19U3 7
1475 21\ 1300 7521 El srEllCER -S CREEI: LL 7521 1751\ 25119 920 GWAYI IlOV. 1970 7

1'176 2'; 13130 7619 H VICTORIfl FflLLS,lIYDrW LL 7619 1755 2550 920 GHflYI AUG. 1772 7
11\77 21\ 1300 7717 P VICTORIfl FALLS. RAIL LL 7717 1756 2550 910 GHAYI JMI. 1910 7
1'170 21\ 1300 7710 a IJIerOr,IA FflLLS,POLICE LL 7710 1756 2550 930 CHflYI JULY 1'70'1 i'
1479 211 1300 7000 E VICTORIA FflLLS. flmpORT LL 7000 1006 2551 1060 GW,WI JIJLY 1967 (,

1400 2'1 1300 0907 Il DIE:UDI8U LL 0907 1001 2557 900 GllAYI JUliE 1'776 ItM, , 1970 6

11101 2'1 11\79 6b7 Il SIMmALflLI 111: 0667 1823 2601, 1020 eWflYI ocr. 1901 6
1'1 fi;! 2'1 1'179 ~!:]3? F III1A/H;E, MflN[)AVI.I DA/I tll: 23,17 1037 2611J 950 eunYJ ..JIHIE l '}n:1 (,

1'103 211 11\79 2371 n SAlmflllI7.I 111: 2371 1921 2616 010 CH,WI M:I~. .1 'no ,JUliE 1765 C'...
\1\0'1 21\ 11179 2745 v IIWAIlGE, SIIlA/IATELLA CMW tu( 27'15 HI35 261"9 900 CHnn HAY 1931, '""11\05 21\ 1'179 37(,5 r- UANI:IE UO.3 C~LLIEr\Y 111: 3765 11125 2621\ 760 GWflYI 11,W 1'777 ."...



r'AIIIFI'll.L STATION liE HlOr,l:

riECORO GRIO mUE FIRST L,'ST
t. li Il[: Er, REFEr\f.IlCE 5 TI'l TIUlI tlME co-or\Os. LI'lT. LONG. l'lLT. CATCIlMENT RECORD rlECOr,D 1\ • A• r, •

1576 211 1677 6775 B BULAHAYO.IIUGII DEl'lotE SCII Pli 6775 2007 2836 1300 GHAY! HAY 1970 OCT. 1979 ::;

1577 211 ll.77 60l,2 H r.ULI'lHI'lYO.CRITERION Pli 6862 20111 2037 1450 GH 1'1 Y! OCT. 1972 6
1578 211 1677 6072 G IHJLI'lIIAYO. GOETZ 0(:5. Pli 6872 2009 2037 13110 GII 1'1 Y! .'IJL Y 1096 5
1579 211 1677 6075 1: DULI'lHI'lYO.T.RUDLI'lNO SCII. Pli 61375 2007 2837 1310 GHI'lY! " JUNE 1952 NOV. l'n7 5

1390 21\ 1677 l.965 Il DULI'lHI'lYO.III1ITESTOIIE SCII. Pli 6965 2013 2038 1400 GHI'lY! .JUL Y 191\3 6

. 1501 21\ 1677 6966 J DULI'lHI'lYO. HI'lTERHORI:S Pli 69{,(, 2012 2037 1370 GHnY! JULY 1920 5

15132 211 1677 6986 F BULI'lHI'lYO.I'lIRPORT PB 6986 2001 21337 1330 GHI'lYI JULY 1957 5
1503 21\ 1677 7272 R OULI'lHI'lYO.I:ILLI'lRIIEY PH 7272 2011 21339 13110 GHI'lYI 1I0V. 1'770 FEr.. 1975 5
15011 24 1677 7365 S BULAHI'lYO.FORDOUII Pli 7365 2010 2839 1390 GHI'lY! "IJLY 1937 ,JUliE 19110 6
1505 24 1"77 711l,n E E:ULI'lHI'lYO.SUNNINGIIILL Pli 711613 2011 21340 13130 GHI'lY! OCT. 19{,7 NU') • 197U 6

1506 211 1677 7591 Il HlBESU I:RML Pli 7591 19513 21340 1260 GHAY! JULY 1911 "U/IE 1926 5
1507 211 ll,77 75'n V I:ENYI'lNE Pli 7597 1955 213110 1290 GHI'lYI "ULY 1926 JUliE 1936 5

1500 211 1677 7675 E 13ULI'lHAYO. CEI1EIH Pli 7675 2007 28111 13110 GHAY! J!\II. 1928 .......
1509 211 1677 7677 G BULI'lHI'lYO.FI'lIRBRIDGE SCII Pli 7677 2007 21341 1360 GHI'lY! OCT. 191113 5
1590 211 1677 7E162 Il BULI'lHI'lYO.TULI IIILL RES Pli 7862 2014 28112 11160 GHAY! JULY 1956 6

1591 211 1677 8273 E SPRINGSIBULAHI'lYO) Pli 0"273 2009 213114 1360 GHAY! NOV. 1915 NOV. 1937 6
1592 2'1 1677 132U2 P HI'lXIH HILL Pli 9202 2003 29115 1340 GHI'lY! MI'lR. 1910 JAII. 1939 5
1593 211 1677 B779 E BULI'lHI'lYO.HEANY JUNCTION Pli 13779 2005 2047 1350 GHI'lYI JI'lN. 1910 6
15',.., 211 1677 9305 I~ OI'lVIO LIVIIIGSTOIIE IISSII. Pli 9395 2002 2951 1400 GHAY! JULY 1'730 GI:P. 1973 6
1595 211 1li77 9390 T tlTl'lDI'lZINDUllA Pli 9390 1959 2051 1370 GHAY! JULY 1911'1 {,

1596 24 1678 50 V GIMY! FOREST PJ 0050 1922 2759 990 GHI'lY! JULY 1957 6
159;' 211 1... 70 2011 0 tlELIIII'lI:ANOI'l PJ 02011 1952 2758 1110 GHAY! .JUL Y 191.1 IHlV. 1919 6
1591" 11, 7 0 207 T ST. UII:E' 5 11IS!)IOII PJ 0207 19011 275'1 1020 GHI'lY! OCT. 1952 ,-....
159? 16713 338 Z UtlGUSA FOREST PJ 0330 1933 2758 1000 GHI'lYI JULY 195U {,

1600 24 1670 402 F BUBI BLOCI: PJ 0402 1909 2759 1060 GHI'lYI JULY 1957 5

1601 2'1 1670 935 Y SMIHILLS RAIL F'J 0935 1935 2002 1060 GHI'lYI F[[:. 1918 {,

1602 2,' t670 2597 E Lfll:E l'lUCE PJ 2597 1901 2811 1070 CHAYI IIDV. 1902 ,JUill' 1"'03 ......
1603 211 1670 3204 P IIY l'lHAtI\)IILOVU POLICE PJ nOIl 1952 2016 1200 G~lflYI 110 V• 1931 ....
IbOIl 211 167E1 3303 X IIYI'lMI'lIlOIlLOVU,RI'lIL PJ 3303 1952 2816 1200 GIIAY! SEP. 1906 JUlIE 1977 ......
ll.05 2'1 167lJ 3304 Y NY!\IlI'lNDIILOIJU.O. A. PJ 3304 1952 2016 1200 GH 1'1 Y! IIOV. 1936 IlUV. l'}112 5

1606 211 1678 11307 Il I1PAlIUEIII PJ 11307 1950 2922 1220 GIIAYI JULY 1916 JUliE 1961 ::;

H,07 2'1 16713 4620 0 EDUI'lLENI PJ 'I{,20 1943 2923 1130 GHAYI SEP. 1942 ::;

1600 Z4 1670 52&19 L GLEIMRrOIl PJ 52110 1920 2826 1110 CHI'lY! "ULY 1921 ,'UlIE 1956 ::;

1609 24 16711 ~308 [: IIILDA'S ImML PJ 5300 1949 2829 1220 GHAYI .JUL Y 11399 JUliE 1'} Il {, 1:'"....

1.6t 0 211 167B ~;3S'5 I~ COPLESHIII PJ 5:195 1956" 2020 1230 GHAY! JULY 1'700 JUliE 1936 ."".
1611 2'1 !l.70 r,561 E: tmosII:l'ls:[ PJ 55(,1 1922 2B27 l1l,0 GHAY! JAN. 195'1 ::;

llo1Z 2'1 1670 5711 P GALETA'S ImML PJ 5711 1949 2930 1160 GHAYI SEP. 1'7113 JLlLY 197:'; <•....
1613 24 16713 5997 fl ZUELI'lE:O PJ 5997 1901 2030 1120 GHI'lY! .11'011. 1'}U(~ ::;

161'1 Z'I 16713 6344 C 13 MID S MIllE PJ 6344 1929 2033 11'10 GHI'lY! nEC. 19'16 11 l', r, • 1"f (,1 ::;

1615 24 1670 1o'1110 G SCOTT' 9 l'MW P,) MilO 19:~0 2034 1.130 GHAY! OCT. 1?:';? IIUV. 1?7:J IJ

llo16 Z'I 1670 6009 Il PADDY'S VflLLEY PJ 6009 1949 . 2036 1220 GHAY:[ DCC. 1920 ,JIJIll: J 'J2[] 5
ll.17 2'1 1670 7201 " r,flAF PJ 7201 1953 203'i 1250 GUAYI lleT. 1951 IIUI) • l'N,O

,.
d

Il" 0 2'1 ll,70 7201 Il GHAtlPI'l FOliEST PJ 7201 1912 2011::1 1.190 GHflY! JULY 1'}5n :.;
llo19 24 Ib7B i' (1:;(1 Y IIl;UIlMtl P,J 7fJ::iO 1(i'2~! . 2041 lZ;!O (;111'1 YI JUIIC 1 '}(I () ./ULY 1 f,' 02 {,

1620 Z4 1670 1J:~42 z LOtIEL Y 11IIIE PJ 03'12 1930 2045 1270 GIIA"fI llOV. 1 f7~~! f;[ r" • 1?70 U



R(\INFAI.L STATION tlE TllOni:

l"iECOr,O CRID TRUE FIHST LAST
IHIIIDER REFEREIlCE STATION N(\HE CO-OI"lOS. L(\T. LONG. (\L1'. CATClllIEln REClJrm RECORD ","'.R.

1531 21\ 1579 7051\ H I1Z0LA lm 7051\ 1030 2739 1020 GIlAYI JULY 1962 OCT. 1977 7
1532 21\ 1579 7B59 M CEIl(\LI NI: 7059 1027 2745 101\0 GIl(\ YI ArR. 1950 .JUIlE t9b9 7
1533 24 1579 7955 R SIIlALE lm 7955 1029 271\5 1050 GI~AYI JtJey 1970 MY 1977 7
1531\ 21\ 1579 7959 Il SIHAI.E sur: OFFICE NI: 7959 lB27 271\5 101\0 GIl(\YI OEC. 1977 JUill' 1906 7
1535 24 1579 B128 E ZIIMPI lm 812B lBI\4 271\6 990 G~I(\YI DEC. 1953 6

1536 21\ 1579 0506 0 LUP(\NE AGRIC NI: B506 lB56 2749 980 GIl fi YI FEB. 19l13 6
1537 24 1579 8507 R LUPAI~E IH: 0507 1856 2749 1010 GIlAYI J"'~ • 1939 JUlIE 1903 6
1531) 21\ 1579 9200 V HADOJIlA NI: noo 1900 2753 1020 GH(\YI JUlIE 1975 (,

15';'- .- ., 1~79 9261 L D(\UDflNDA Ill: 9261 lB27 2752 1030 GIl(\YI OCT. 1982 7
151\() Z4 1579 9B22 Il LUNI:fI ut: 9B22 lBI\O 2756 900 G~IAYI APR. 1971\ (\ ur; • 1971\ (,

1541 21\ 1677 470 Y SAlmEI~E EXP.PLOT Pit 0470 2010 2759 1330 GIl(\ YI DEC. 1951\ 6
151\2 24 1677 BBI V rUVERE:Atn: Pli 0001 - 2005 2001 1200 GIMYI OCT. l 'HI\ FED. 1931\ l,
1543 21\ 1677 1094 B ST.JAMES'S SEC;SCIt. Pli 1091\ 1957 2803 1160 GIlAYI JULY 1965 MY 1970 5
151\1\ 21\ 1677 2167 S roOLUSI IIIS!HOI/ Pli 2167 2012 2909 1300 GIl(\YI flPn. 1910 :-:;

15'15 211 1677 2193 Il NYM1AlmIlL8VU, CIIESA PlI 2193 1958 2809 1220 GIlAYI IWV. 1950 IWV. 1961\ L-
.1

151\6 24 1677 21\911 Y NYAHAIlDHLOVU,TUR.TOB. 1"11 21\91\ 1956 2010 1220 GHAYI tWV. 19,',3 nCT. 1977 5
1547 24 1677 2577 I~ NASEBY PU 2577 2006 2812 1220 GI~(\YI SEP. 1915 5
151\0 21\ 1677 2591\ G NYflHAIlOIILOVU, EXP. STI~. Pli 25911 1957 2011 1220 GIlAYI ,lUI. Y ) '}I\ Il •.JIHIE 1970 ~)

1549 24 1677 2746 X USUER INSTITUTE PI-I 2746 2023 2815 1400 GIlAYI JtJLY 1930 flF-rl. 1970 5
1550 21\ 1677 2795 A BURFORD PH 2795 1956 2B13 1200 GllflYI JULY 1932 .JUIlE l'Jl,l 5

1551 211 1677 2845 E 1l00DLEIGIl (\ Pli 2B45 20211 2814 1410 GIlAYI MfIr~ • 1979 5
1~jr.2 21\ 1677 3251 H CEtITEIl(\RY Pli 3251 2020 2016 1360 GH(\YI OCT. ln'I .J11ln: l'i'l\lt r.-

.1

1553 21\ 1677 31\01 Il CllESA FonEST Pit 31\Bl 2002 2816 1320 GIl(\YI JULY 1950 l,
1554 21\ 1l,77 3572 V BLE.' E:ONtlIE F'II 3572 2010 2819 1300 GUflYI ,IUL Y 191\2 dUliE l nC;<L· ,.,.

J ..J •.' d_

1555 21\ 1677 3940 0 FIGTREE POLICE Pli 39110 2022 2920 1370 GIlAYI IWV. 1926 5

1556 21\ 1677 4097 0 REOLEAF Pli 1\097 1955 2A20 1190 GHtWI 1l01,l. Inn c-
•.1

1557 24 1677 4681 A 1:111'\111 PRISOI~ FAr,ll Pit 1\601 2001\ 2923 1260 GIlAYI OCT. 1.952
.,.
.1

1550 21\ 1677 4052 L CYfiEtlE HISSlnr~ 1"11 '1052 2021 2025 11\10 GIl(\YI OCT. 19~1 c-
.)

1559 21\ 1677 1\952 V Il(\TOPOS TIlO l'flEE 1:01" PU 5051 2019 2B26 1400 GIlAYI "ULY 19110 L-
.J

t 5l.0 Z4 1677 1\953 Il TIlO l'flEE I:OP Pli 1\952 2020 2027 11\20 GIl fi YI ,IUL Y l'}1\ [) .JM', 1'75(, L-..
lG61 ZII 1677 4972 R I:IIAHI Il ATE RIl 0R1: S PU 4972 2008 2825 1200 GIlAYI d I\t~ • 1973 ::;
1562 21\ 1677 5259 0 1:lIMI RAIL Pli 5259 Z016 2BZ7 13110 GIlAYI Illll). 1959 .,.

•.1

1563 211 1677 5260 t I:AllE RIVER RAI~CU Pli 5260 2015 2820 1350 GIl'WI JUl.Y 1912 flPr, • 19(,1 .,.
,)

15(,11 21\ llen 52{.O I~ L1J1lER RANGEMOrŒ PU 52(,0 2011 2820 1320 GIl(\YI UCT. 1913 .JUI~E l'n9 .-..,
1565 2 11 1677 5663 !l RflllGEllOr'E Pli 56(,3 2013 2029 1360 GIl(\YI OEe. 19 :lll .JUIlE 1966 5

15lol, 2'1 1677 5U7t. z r:ULflHfl YO, LU\.'tVE Pli 5076 2007 Z831 131\0 GllflYI nr.T, 1937 .,...
15le7 24 1677 60B5 E: UMGUS(\ PIl 6005 2000 Z831 1220 GIl(\YI FEE: • 19011 5
1560 21\ 1677 6156 0 tI(\TOPOS 11AIIIYE OH' Pli 6156 2017 2B32 1410 GHAYI OEC. l 'J7 0 ,-

d

1569 24 1677 6105 1: I:EEllOALE 1"11 6185 Z002 2031 1250 GI~AYI ,IUL Y 1913 -SEP. 1'}DO .,...
1570 21\ 1677 l,I\70 V ElULAIlAYO,RAIL Pli (,1170 2010 2031\ 1360 GIl",YI JMI. 1911l ,-

.1

1571 :! l' 1677 65&<1 X E:ULAIlAYO,FOURIlIIID!l Pli 6561\ 2013 2835 11120 GIlAYI MY l'JI) 0 .,.
d

1572 ~I\ 1lo77 '1565 Y [:lJlAllflYO,IIILLro:rf)F. Pli l,565 2012 2037 11\10 G~I(\YI FED. 19:10 ,-
d

1573 24 1677 656B El [:ULAI~(\'(n, I1WlITSIIEIH Pit 65t.0 2011 2035 1300 GIlAYI (\IIG. 19:!2 .,..,
1574 24 1677 6(,76 T [:UI.AIl(\YO, r:ll'JT. IIDUSE Pli M,76 Z007 2035 1320 ralAYl .IUL Y l'JOli .• IIHIE 1','17 ,-

.1

1575 21\ 1677 6770 Il r:ULAIlAYO,ST.PETER'S nCII. Pli 6770 2009 2035 1360 Gl-lflYI IICT. 192" occ. 19(,(, c-.,



r~,UNrALL STt,TION NEHwr,l:

m:r:U1w crnD mUE FIRST Lfl5T
IW Il BEr. REFEHEIlCE !HflTIOt~ NAtIE CD-OHDS. LIIT. LONG. IILT. CflTCIlHEtH IŒcorw rŒCOlm Il. fl • l', •

1[,66 21\ 1770 1\000 G 11OB/EtH 0.1 4080 1908 2916 121\0 GWIIYI JAII. 1957 JUlIE 1965 6
1667 21\ 1770 1\131\ (; SIIM/GAIII TIYABENZI DMI 0.1 4134 1935 2918 1270 GI-lAYI JflN. 197;! 6
1660 2,1 1778 1\299 L SILOBEU\ O.J 1\299 1859 2917 1100 GI-lIlYI OCT. 196'1 6
1 [,I.? 21\ 177U 4::190 T LOr([TO III!)!; 10 i/ (1.1 '13</U 1900 2910 .1190 Gl-lflYI foU'. 1747 IHlV. 19711 6

1670 2'1 1771:J 1\'11'1 L ORtlISTUlI (SIlAt~Gi\tII) (1.1 1\'11'1 1945 2918 1400 GUAYI OCr. 1948 6

16ï "1\ 1770 41\19 R SHflNGflNI RAt~CII 0.1 '11\19 1943 2920 1340 GI-lAYI SEP. 1915 6
167L 24 1770 '1003 .1 TlIORIIVILLE 0.1 4003 1950 2922 1400 GI-l Il YI JULY 1912 OCT. 1970 b

1673 21\ 1778 '1012 T SIIi\tWAIH RAIL 0.1 4812 1947 2921 1370 Gl-lflYI FEE:. 1913 6
167'1 2'1 1770 5167 E HAIWLflHBILfl 0.1 5167 1917 2923 1300 GWIIYI Hill', • 1963 JUt~E 1978 6
1675 21\ 1770 5167 G GPflRRlW 0.1 5 il. 9 1915 2923 1310 Gl-lflYI .IMI. 1940 6

1676 2'1 1778 54'12 D ZEIlDll nJ Si1'1:! 1930 2925 1380 GWAYI OCT. 1967 .1 utl E 1771 6
1677 2'1 1770 ri56l. Il Ilfl [l 0LEU l sellOOL (1.1 5566 1917 2925 1300 Gl-lf,YI JULY 1905 ,~

Ib78 2'1 1770 6021 ft 011 VER I-lflGS (1.1 6021 19'11 2928 1370 GI-lAYI JULY 1951 rl':D. 1973 /,

167'i' 24 1770 6152 fl VUNGU P • fl • Il.J b152 1925 2920 13'10 Gl-lflYI SEF' • 19l)5 6
1600 211 1770 6655 X 1. OlIEr, GIIErW 0.1 6655 1923 2932 13'10 GI-lAYI SEP. 1927 [,

1601 2'1 177f:l 6772 R noriERSET E!HATE O.J 6772 1914 2934 1310 GWflYI IIAY 1'711 '"J G • 1970 '3

!l·o;! 2'1 1770 7235 C tlEflDOWS (TIIE) • GHErIU o.J 7235 1931\ 2935 1300 GI-lAYI .11I LY 1'7'10 rED. 1963 6
1(,B3 2'1 1770 72'10 Il VIJNGU 1I0RTII O.J 72'10 1931 2936 1340 Gl-lflYI nCT. 1'72/, flpr, • 1'73:) [,

1601\ 2 11 1770 7326 B OMm 0.1 7326 19110 2936 1'120 GWAYI DEC. 1915 .JUliE 19'18 6
1l.lJ5 24 1770 7'1'10 .1 SflNDVLEI 0.1 741\0 1926 2937 1330 Gl-lflYI FEr::. 1731 1',1"1', • 1737 {,

Ib06 2·1 1770 77211 .1 LEIHS 0.1 772'1 19'10 2937 1400 GI-lAYI HMl • 1936 /,

1(,fJ 7 21\ 177U 0167 0 r~IVERDflI.E E!HflTE 11.1 o il. 7 171b 29"2 1360 GI-lIlYI DEC. 1910 .IIHlE 192'7 .....
Ib98 21\ 1770 8251 G I:EIH l'ARIf llJ 0251 1925 29'11 1390 GllflYI OCT. 1926 Jflll. 1933 [,

1Ml9 21\ 1770 n350 y IIflNDERLAY llJ El350 1921 2942 1::140 GlIflYI .JlII.Y 19:H. OCT. 1767 :::;

1690 2'1 1779 U561 T CLIFTotl DOlms 0.1 0561 1919 29·13 1300 GI-lIlYI JlILY 1929 rED. 19~2 :::;

16?1 2'1 1770 075ï G VH\GINIA VI'ILLEY llJ 0757 1922 2944 1360 GI-lAYI Ml'Ir, • 1)'52 b

il,9:! 2 11 1770 00111 Y tfIlfOSA CHEEI: 0.1 00'11 1931 29'15 1300 GlIflYI IlflY 1932 .JUIIE 1950 /,

tl,';'3 2,1 1770 8055 N CIIESIIH\E [1.1 BOSS 1923 2911:::; 1'100 GUflYI .JUI. y l'i''1a 111', '( l'J7? lo

lb94 2'1 1770 91511 tl c:rWCI:EIHlUHS T 0.1 915'1 1923 2946 1300 GI-lAYI OCT. In6 JlIliE 17113 [,

1/.?5 2'1 1770 92110 G I)fl[:lIl(fI 0.1 9240 1931 2947 1'100 GI-lI'lYI FE[:. 1'776 FU:. 1776 l,

1696 21\ 1770 95'17 (1 GUERlI.RAIL 0.1 951\7 1.727 29'19 1'120 Gl-lflYI Jr.t~ • 1'll 0 [,

.1/,77 211 1770 9:'i'1ll r~ CI-lErw. GflOL n.J 951\U 1927 29'1<1 1'110 GI-lAYI JULY 187ll {,

1690 211 17711 96119 [: l;I-lŒU, ForŒST /H1llSEriY 0.1 96'19 1926 2949 1420 Gl-lflYI SEP, 19::J2 /,

16';"] 2'1 1770 S"71\1l [' lalEIW. FRI.IGIIIHlE 11.1' 99'1f1 1927 2951 11\20 G~lflYI OCT, 197..1, OCT. 1'7:11 u

uoo 211 177';' 12iJ U OOIHlfl 01: 01211 10'17 2FJGI.I 1100 GWAYI .lr,1l • l 'JS7 .1(01/ • 1970 [,

1701 2,1 1777 Ib21 V rfllllAcrŒS En!'flTE (JI( 1621 1011 El 2903 1140 GI-lI'lYI tlO ') - .1 'i' (, (, liCT. 1.'ï'77 "
1702 2'1 1779 191-1 Il EXClIflt~(;E mrn:G. nCIIEt'IE 01: 191 '1 10~2 2904 1100 Gl-lflYI HAll. 1975 6
1703 2'1 177? 51103 l' 1> EI.litl 0 l::!HI'ITr:: /II: 51103 1li:::; 7 2925 1270 GUflYI NOV. 19~~~) r,r·li. 1737 lo

1704 2'1 18711 '15 T GI-lERU. COlJL.1fOREf::1I 1',.1 00-15 1.920 2952 1'120 GI-lAYI DEC. 1'729 [,

1;r O:i 2'1 1I17n 117 Il 1;I-lEIW. GLEtIL~MmY r'.J 00117 .l'lU. :'.951 . 1'130 G~lflY[ lICT. 17:'1, /,

1706 ~! '1 1070 50 Z GIIEI'\U. EXPT. !HII. 1',.1 0050 1926 2951 1'1'10 GIMYI FE[:. 1 r} 25 .11I11 L: l 'J Il 1 [,

1707 2'1 11170 11\ li F (;I-lEIW • l Il°raI II] I.L Il'' 01'1U 1'727 2751 11\30 GHr,YI JUL y l. 'J '1 '1 "
1700 .,'" 1576 5360 .p rflMICISTOWII r"UL fIG 5360 2110 2731 1000 L HI l"(1r'0 OCr. 1';'20 '1......
17!)9 ., ... l57l, 71171.l Il r,fllHTLMI t~G 71170 ;! l 0 1 27113 .\0'10 LIIWllPll HflY l 'j'~j'} FFI: , l'ni•••.J ..,
.171 (1 ""1·· 1:i7 l, 00i' ~; Il T!IIII 1SIII m; 1107:) 2102 27116 10'10 LI1H"IJr'rJ Jr,ll. l'j'OZ JUIIC 1 rJ 06 ,-

J .... , ....



r~AINFflLL STflUOIl NEnlOr~l(

rŒCORD GRID mUE r:mST L,'ST
NllllE:ER REFEREIlCE STATION NAME Co-or\Ds. LflT. LONG. ALT. CATCIIMENT IlECfJRD riEr:ORD ".I\.r~.

1621 211 1678 0689 El ZEIlI:A PAU P,) 8609 1905 20'16 1250 GWAYI llOV. 1902 6
1622 2'1 167B 8700 X NDIJ13f1 PJ 8708 1949 20'17 1310 GI/AY! JllLY 1925 .JUIIE 1?3'1 "1623 2'1 1678 870'1 E 7. EIll: A PJ 0784 1907 28'17 1270 GWflYI r:F.:B. 1967 FEE: • 1978 6
1l,2'1 24 1678 8?12 T raVEnSE:MlI: FM~ll F' ,1 0912 19'16 20'19 1290 GUAYI JlILY 1935 1"1:::0. 19:;0 6
1625 2'1 1678 9027 T r~OflD CMIP Il TIl 2 PJ 9027 1939 28'19 1280 GWAYI 1\1"1"1. 1973 6

1626 2'1 1"70 ?105 D rtuCHLENEUI: F'J 9105 1950 2850 1310 GWI\YI NOV. 1922 FEr.. 19b4 li

1627 211 1670 9211 T DIGLIS F'ARI: PJ 9211 19'10 2850 1310 GW,WI I\PR. 19611 APr~. 1'778 6
1628 2'1 1678 92115 F l<EtlIUlOrml. DOLLAR l'J 92'15 1929 2850 1310 Gl-lflYI JAN. 1970 .JAN. 190'1 6

1629 2'1 1678 93211 R IIlYATI POLICE PJ 93211 19111 2851 1330 GllAY 1 APR. 1903 l,

16"10 2'1 1670 9399 R NI: fi YI HIS SION F'J 9099 1900 205'1 1130 Gl-lflYI flPr~ • 190" 6

1631 2'1 1679 86'1 0 HBUUGU SCI/OOL PI: 086'1 1825 2002 1080 GUI\YI IMY 1969 "\HlE 1976 7

1 l,32 211 1679 161 l, Il IWfll.II\NI'I PH 161" 1851 2006 990 GUflY! DEC. 1953 ~

.1

1633 211 1679 2025 C PUPU PI: 2025 10116 2008 1010 GUI\VI DEC. 1953 6
163'1 211 1679 211011 P JIE:AJIE:A F'I: 211011 1056 2EJ12 1050 GUAYI NOV. 195'1 DEC. 1977 5

1635 24 1679 2830 C GOMOZA PH 2830 18116 2013 1050 GUAYI OCT. 1959 AllG • .t977 6

1l.36 2'1 1679 ~jO'l7 H I(AIIA PI: 50'17 1933 21J23 1110 GI-IAYI ,/UL y 1951 .J A1/ • 197'7 7

1637 2'1 1679 5205 J MOUMA PI: 5205 1856 2827 1140 GHAY! Nnv. 1982 .HlllE 19fJ3 6
1l,30 2'1 1679 52'16 D UYMlflZflNfI 1"1: 52'16 18311 2026 1130 Gl-lflYI 'lOI) • 1902 7
1639 211 1679 7523 D DflGAl1ELA Pt~ 7523 10110 28'10 10110 GWI\YI 11AR. 19119 SEP. 1977 6
!l,li 0 211 1679 7622 L DfII:AMELA PI: 7622 10116 28110 1050 Gl-lflYI I/OV. 190;! l,

1bIJ 1 24 1679 7936 C GWELUT Sil EIlfI PH 7936 1039 28112 1070 GWI\YI r:Er.. 1967 "1[,'12 2'1 1679 0'111 T GOUYE -Imfl YI PI: 0'111 105'1 20115 1000 G"'A YI NUV. 190;! (,

16113 24 1679 9705 fi FAIHSOIH PI: 9705 1856 2952 1110 GUAYI lIOV. 1982 "IM'I 2'1 1777 100 Y HE:EIIBESI POLIl~E OU 0198 1959 2856 1360 G"'AYI ,1 fIIl • 1910 6
1645 2'1 1777 11598 rI ALE: fIIl Y 01/ 11598 1955 2918 1450 G"'flYI FEE:. 191'1 6

Ibl16 211 1777 5375 L OR "'1GED1\ LE 011 Z::J75 19511 292'1 .t'll>O GUI\YI OCT. 1?15 M("r. • l'no (,

16'li 24 1778 98 V Ill: fi YI 0.1 0090 1900 295'1 1130 GHAYI rH:. 1930 JUliE l '70:l 6
1l,l1a 2'1 1770 136 L PflM[:A MINE OJ 0136 1934 2B55 1360 GUI\YI ..tUtiE 1973 tlDV. 1976 l,

16'19 2'1 1770 198 D tlI:AYI flGf<IC OJ 0198 1900 2854 1130 GUI\VI OCT. 1903 (,

Il,~;O 211 1.770 366 L 1:F.~UUIORnl, LlJI:otll\ OJ 03l>6 1918 2056 12'10 GUAYI JAN. 1970 ItAl( • .1 ')[1'1 (,

1651 211 1770 ~50 L I:EIHUIORTH .1/,0. OJ 0550 1926 2857 1200 GWAYI JArl. 1970 1I0'J. 190'1 b

1l,52 2'1 1770 ')90 r ZItlYAIIGENI ItISBION OJ 0990 1905 2900 1160 GHflYI FEr.. 1930 .JUNE 1. '77:1 (,

Ib53 24 1770 991 (] ZItlYAI1GEIH OJ 0991 1901 2EJ05 1150 GHAYI OCT. 1907 6
.16511 2'1 1778 1220 r' IlESTFlELD r: fIr~M o .J J.220 19112 2901 1370 (;1-11'1 YI Nnv. 1')50 .JlnlE l ') (,(, (,

1(,55 2'1 1770 t. 5~!2 S JUDSOIHA OJ 1522 19111 2903 1360 GI-IAYI OCT. In'l .JUI1E 19'10 6

lt)5-J .: '1 1770 15l>3 ~1 \ŒIHUIORTH. SlIl\tlL;I\IU [hl 1563 1919 2'703 1210 GWflYI FEr.. 197U .11'111. 1'7:1'1 6
1657 L4 1770 1629 J SYRlI1GfI OJ 1629 1937 2903 1330 GWflYI ocr. Inl .JUIIE 1.970 6
1(.:.n 2'1 li'70 21';'9 D SIUlDHfI El El l1J 2199 1900 2906 1220 GUI\YI r:E[:. 1967 l'\r'r~ • 1';'7n l,
1659 2'1 1770 2556 r~ llORnl SIIANGAIH 0.1 2556 1923 2909 1220 Gllfl Y1 11IlV. 1966 6
1... 60 211 1;'70 2/,99 X dOSEr: A OJ 2699 1059 2709 12110 GWI\YI J(',N. 1'7~)7 .IUIH: 1?l>1I 6

1661 2'1 1770 29118 S ElmUr~1\ OJ 2940 1927 2911 12110 Gl-lflYI tlllV. l 'Hl1 6
16 l,:'. 211 1770 3522 r~ SlIflUr.ANI tlINE [I,J ~1522 19111 ~!915 13'10 GUflYI .JMI. 1?7 ;~ 6
16l>3 2'1 1778 3622 1\ 11f)I"\GEIlSOIl FArm 0.1 3622 1911 1 2915 1330 GWI\YI ,11'111 • 1957 DEC. 1973 6
1(."" 2'1 1778 3789 G l:lIIIE:UZI\ lI.J :l7rJ9 l?O'l 2715 1270 r.1I1\ YI IIllV. 1965 tlIlV. l ') n;~ (,

1l>65 2'1 1778 11003 E: 1: lJt'll'\LO DIP T1\111: [l., 4003 1900 2917 1300 GIMYI 1"[[:. 196:::; JUI.Y t ')03 l>



IlEcnrw
IlIJIIDEH

l;n III
REI'EREIlCE 5TflTIotl NAltE

IlfllNrflLL ~iTflTHltl NEHIOr,l(

TRUE
CO-ORI>!:;. LflT. LONr.. AL T. CflrCIlHErn

rmST
r\ECurw

LfI!H
IŒCUIW tl.fI.r,.

1756
li57
175U
1759
17(,0

1761
1762
17 .~3

1 7 {,l'
17 6~i

1766
1767
17Ml
1769
1770

1771
1772
1773
177..,
177:5

25 1676
25 ll.7/J
25 167/,
2~1 1676
25 1676

:!5 1676
25 1676
25 167/,
25 1676
25 Ib77

25 1677
25 1 b77
2~j 1677
25 1677
25 1677

25 1677
25 1677
25 1677
25 1677
25 1677

7220 r,
7..,99 Il
n;:'l G
[Jl~'/ C
0312 E

0701 l'
0797 G
9052 J
9527 A

..,2.., A

1011 Il
1115 El
1335 [1

1..,05 R
1927 J

21..,1 r(
~037 y
2037 n
363.., l'
372'" ri

LUI3AIlGIlE
1) f\I1 /\rUI
l: fil" U5 I -11/\ HJI30
IlflYEZflllE
I(flrlJ51

TlII/LI tlfll(\.jE DMI
IlEIlLOCI:
GOBATEIlA 111951011
GUIlGWE EXP.PLOT
MIIOLI

HAIlGWE POLICE
GAr\T~1

IlILFRED'S II0pE
EXI100H
nmEr. 5 Tr<Ef\I1S (t1MI/LfI l

5ANDOWN E5TATE
f1AllllflYVAI.E
I3ROOI:LANl>5
D' 11001' 1" ARlI
[lAZIIA

pG 7220
PG 7..,9'}
Pl; 762..,
PG 8197
pc; 0312

Pl; 07111
Pl; 0797
PC 9052
rG 9527
1"11 0..,24

1"11 1011
Pli 1115
Pli 1335
Pli 1405
Pli 1927

l'II 21..,1
l'Il 2037
PH 2039
PH 363..,
l'II 3724

2126
2040
2129
2049
2136

2050
2050
2113
2120
2035

20..,1
2039
2028
20..,b
2033

20Zl1
20za
2027
2029
2035

28'10
20..,0
2941
20'14
201\6

20'18
2848
2050
2853
2000

200S
2004
2007
200..,
2700

2009
2B29
21H4
2019
2819

0'10
1040

830
950
760

1010
1020
070
010

13'10

1200
1260
1430
1200
1360

1460
1420
l'IbO
1400
131\ 0

LII1POPO
LIt1PIlPU
LII1P[)PO
LItlPOPO
LIIlp(WO

LIMPoro
LIllPor'O
LIllPOpD
LIt1pDPO
LIHPOpIJ

LIMPOI"O
Lnlpopll
LII1POPO
LIHPOPIl
LIlipOpO

LItIPOF'O
LlI1PUpO
LIt1r'Of'O
LIHPOPO
LIMPOPO

.IUL y
neT.
.IUL y
.IAtl.
MIl.

tlAY
OCT.
DEC.
DEC.
.JUL y

MY
nF'r, •
MAY
.IUL Y
1l0V.

JULY
,IUIIE
tlAr, •
DEC.
NOV.

1 ~'O:J

l 'n:!
l "'O:J
1773
1960

l '}b6
l'i'2 1
1954
19~j3

1913

j '}29
1 <~ Il
1929
1956
1930

1.921
1976
1732
191\4
1'}66

GEl'. 17(13

JUUE 17713

JLlIlE 1. 9,10
IHlV. 1777

JUliE 17:!'}

OCT. 1,}:J[J

ocr. J971
,IUIH:: 1937

,Mil. l '}11:j
flUG. 19/0
t,l"r,. 197(,

'1
r..
3

'1
4
..,
'1

<'",,'
1':.'.,
5..
•J

6

,~

.J .

5

1776
1777
177El ,
1779
1700

1701
1702
.lïO::'1

170'1
17115

25 1677 '17,1'" W
25 Ib77 5019 V
~5 1677 50'1'1 X
~5 1677 5117 D
25 1677 5225 T

25 1677 5250 Il
~~j Ibï7 S"''13 F
25 !l,77 5'1'1'1 G
25 Ib7? 55'1'1 n
Z~; 11~77 5lJ'I:.~ f'I

LlJCYOALE Fflr,ll
[:flO(\ nGIUC
LOIIGSOnLE
BADA
rMTOP05 Il. P .IlIiITEllATEr'5

ellES5[:D/\rW
'1ERrUIHlS
tlflTlIpUS 51lNDI,.'Elll
MATuros I.YBIMETEH
tlf\TOrOS tHmSEr,y

l'Il 47..,4
1"11 5017
1"11 50..,..,
Pli 5119
PH 5225

l'II 5Z50
PIl 54·13
Pli 5'1'14
PIl 554..,
Pli 5645

202/1
2037
202/1
2030
2035

2021
2025
202/1
20ZQ
2023

282'1
21326
2026
2027
2027

2027
2029
2020
2029
2U30

1360
11..,0
1360
11. 90
1240

1'110
13'10
13'10
1320
1350

LII1POPU
LIllPUpO
LIMPOPO
LItlPOPIl
LIllPor'o

LIllpor'(J
LIIWOplJ
LItIr'OPO
LIIIPllPO
LIt1PUI"U

rIO V • 17'15
.IULY .ln"l
JULY 192'1
UCT. 176l,
DCC. 19'19

,IUI.Y :L'l'1n
.JUL.Y 19:/6
tlO I}. l ~'~j9

IHJV. l'}Sl
.JLlLY 1'}..,U

F[[:. l'JU2
.1 Il 1-1 • 1. 7;";'

1'[;'[:. 1763

6
l,
,..

...,
,
,J,...

1706
17117
171,1'"
17t1
17';'0

1;'''' 1
1 ., c'''', 1._
17'}3
179'1
17?~

25 1677 5727 P
25 Ib77 57'11 E
~I~ llJ7ï ~;;"ll, l'
,'. H,77 511'10 Il
~~5 1677 50·13 g

25 Ib77 ~iLJ"'b T
25 1677 5930 T
~~; 1677 b10'~ E
25 H77 b:;lO(, T
~.~; 1{,77 63;~:' tI

11AToros Il.1''. IMLEtlE
HflTOPD!> PflRI:
MflTUP05 RES.BTflfIOIl
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RI'IINFALL BTI'ITION NEHIllIH:

IŒCnml GlnD mUE FUir. T l.MiT
llUlIDER rlEFEREIlCE ST 1'1 TI 011 UME CO-OROS. l.I'IT. LotlG. ALT. el'l TCllllENT RECOIn> r,Eeor,ll Il. , •• 1'"\ •

1711 25 1576 9055 F MPHOEIlG ,IlG 9055 2113 2752 950 LII1POPO OCT. 1'}~17 Il

1712 25 1:,7 Il 9291 M f"I'ILl.O\.lFIELDS IIG 9291 2053 2752 1100 LIIIPOPO I\Pll. .1?~7 BEP. l'i'33 L-..
1713 25 1576 90176 Il IIlG\.lF.ZI DAlI IIG 9476 2101 2754 1040 LIllPOPO OCT. 1966 ~

,J

17111 25 1577 0422 1\ \.lI'lSI OMI tl1l 0422 2036 2749 1270 LItlrOPO OCl. 1966 .lImE 1979 1:-..
1715 25 1577 0502 Z EMBAI:\.lE MIr.SIOIl lm 0502 2046 2740 1130 LIllPOPO nCT. 1930 Il 1'1 Y 1970 .,.

.J

171l. 25 1577 0601 G tlMIIFEST Nil 0601 2040 2750 1140 LItlPOPO I\PR. 1949 5
1717 25 1577 0025 1'1 ZIIlYArM (FI'IRt1190 l rHl 9025 2035 2751 1300 LII1POPO SEP. 1900 .,.

.J

1710 25 1577 0921 E ZINYMII'I Nil 3921 2037 2751 1260 LIttPOF'O lIEC. 197? "Ml. l 'HI 0 ~

1719 25 1577 9410 L EMPAlmErlI MIS9IOII IHl 9410 2043 275il 1200 LIMPOPO "ULY 1099 ,.,
,J

1;'20 25 1577 9435 N FERNDI'ILE(BULAHI\YOl Nil 9435 2029 2754 1400 LIIIPOPrJ OCT. 1?2l. rEl1. 1935 5

1721 25 1676 759 'J BRllIMPEG MIssroll PG 0759 2110 2902 960 LIllPOPO DEC. Inl ·1
t "r "'J" 25 167{. 2037 J MI'IYODODO POLICE PC 2037 2122 2009 940 LII1I"OPO GEP. I1ftll <1, ....
1;'23 25 1676 2063 S BLUlmERG Fl'lml PG 2060 2106 2909 970 UllPOPO IlIW. 19'15 "UllE 1r/71 Il

1724 25 1676 3174 V r\E:EMBE S\.l1'\N1'I PG 3174 2101 2016 990 LltlPOPO NUV. 1?5/. '1
1725 25 1.676 3350 L ST.JOSEPfI·S SEllOlmE PG 3350 2113 2017 960 LII1POPO OCT, l'i'/.6 3

17~6
.,.,. 11.76 3433 B !JT •SEE:I'ISTIMI SCIIonL PG 3433 2125 2017 970 LIIlPOr-'O IHW 19[,6 "Ml. 19711 :,1....

1727
.,.,.

1676 31134 C SEtl01:\.lE T. T.L. SOUTII PC 3434 2124 2010 000 LIllPOPI1 OCT. 195~ ocr. 196:1 :1.. • 1

172fl 25 11.76 31102 E !H. r'ETEr< SOUTI\LI\ PG 31102 2057 2017 1030 LItlPOr'O rEF.: • 19l.6 ,IlINE 197~; "..
t ..,.., r, 25 ! t.76 3056 L (HOI PG 305l. 2112 2919 960 LII1POPO SEP. l'ns Il, ...1

1 ;,::)(. ~~ 1 f~,7 f~ 31379 L til_on PG 3U79 2059 21319 1030 LIIIPl1F'O JMI. 1976 ,-
.J

1731 25 1676 4034 E SIGAllGI\TSfll'I PG 11034 21211 2021 900 I.II1r'or'n ,JUI. y 1903 3
t732 .,~ 11.7,1. 11096 X 1:E7.l\IlE PG 40'}6 2050 2B21 1000 LIMPI1I"f) ,.IlJLY l 'JlJ:1 ,..

..~ .. t .f

17 ~13
'l L- 1676 ·1147 C Il YI\SIIOII GIlE SCIII)[IL PG 4147 2116 2021 no LIl1r'OPl1 OCT. 1902 ::J_.CI

1;'3<1 25 167,., 4140 0 1t1\l.I\BA PG 4143 2116 2022 91\0 UllPI1PO dUliE 1973 l'IUG. lnl:-) :1
1735 -,.,. 1676 '1697 P !:ElltSI r'c 4607 2055 2025 1040 LIIIPOPO OCT. 1952 5..~ ...

17,16 25 1676 4900 E 1I1'\H8AI.I Inr\lG PG 49()0 213? 2027 700 1.I11POr'U .IMI. l'i'bl. :1
1737 25 1676 4971 Y filHELOPE DM PG 4971 2103 2026 960 LIIIPOPO BEP. l'i'69 Il
17,][1 "1 r: 1"76 5022 0 DEULI\ PG 5022 2130 2027 040 LIMI'OPO OCT. l?7l. 3•• ,J

1739 25 1676 5073 J /\IHELOF'E SCIIOOL PG 5073 2103 2027 990 LII1POPO SEP. 19(.6 neT. l '}71. Il

J740 25 11.7/. 5074 1: I\IITELOPE llINE Pro 5074 2102 2027 1000 LItlPIlPIJ IlEC. 10}l:! FEe. J ?Z7 Il

1741 ., .. 1676 5170 P 1111101'1 MISSIOII PG 5170 2104 2027 990 UllPOPO flOV. 1971 Il...J

174~! 25 Il.76 52LJO S I:EZI Pt; 5200 2055 2027 10~!0 l.Iltr'OpO OCT. 19::10 ...
"

17,1:1 ., .. Ib76 5209 T 1I0I..LY·S IlllPE PG 5209 2051.1 2020 1010 UIWUF'O OCT. 1915 ,JUliE l'i'30 ".... ,.
1744 25 g76 5:136 Z 1:E7.I l'IGr\IC PG 530(. 2055 2020 1000 LI Ill' nr'll ,1111. y L'}n3 ,.,.
PliS ., ,- 1676 5393 G LEOPf\rW r</\IlCII (IŒ'l1 ) PC ::;393 2052 2027 1040 LII1POPll !iEP. 19'10 ,IUIIE J 9:::i'} ,~.... ,J

17116 .. ~ 1"76 553'7 a TSil EL fltl YE1\[:1'1 PG 5539 2.122 2029 070 LItIPI1 PU .11.11-'( 1951. '1......
17 '17 25 1676 5063 S GOIIOLI SCIIOOL PG 5063 2100 2031 9110 LIIII'OPO ,.1 ,', r~ • 1970 DCC. 1. ?;r~-j Il
1740 25 1676 5930 0 LEGIOII STonE PG 5'130 212'1 2032 000 LItlPoF'n MIG. 1 '?~.;O ,lM". 1 f}~;(. <1
17 'l'i' ~5 1676 5931 r< PICl:llICI: MIllE PG 5931 2125 2032 070 I.IlIr'Or'n l'lUG. 1940 (',f'n. 1975 -1
1750 .,e- Ib76 6055 E' ~I r,s Il 1JllE:A l'C 6055 :~ 112 2lJ33 930 I.IIIPOPO ,Il li. y l'lB:) '1....., .'

17~; 1 25 1676 6149 0 pr\oSPECT RAIICII PG b149 2114 203·3 910 LJ.lIPl1r'O dMI. 1 ~'~2 Il
1-, r-"1 25 167(, IJS'I2 F TUT! 1 r'G 1.5'lZ 2119 2n35 090 LI Il I"'IJl'n ,.IUL y l'iO:J Il, .J ...

1753 25 Ib76 b7lo6 7. I1M,IDEflI'I Pl; (,766 2106 :W37 960 LII1I"'()PO M'Il. l 'i'0:~ Il
175'1 .,~ 11.076 6035 Z TUTI II PG (,n:J5 21 ~!3 ;~n:)7 0(,0 LI tir' 11 l' U ,.1111. y l '111:1 '1.......
17~~5 25 167(. 6053 T r,l'I T/\Il YfillE PG lt05 <1 ;! 113 20<17 no LJ:IlI"npo dULY l'iU;) Il



r<fIINFALL STATION NETWlml:

r\F.CORI) GRIl) TRUE FIRST I..I\ST
Nl.IImER REFEREtH;E !HAllotl UM!E CD-ORO!>. LAT. LONG. ALT. CtlTr.HMEIH rŒCOr,O rŒCOrW Il •A• r, •

IBI'I6 25 1776 5BU3 Il HI'I[:U ZE (lG 5B93 2056 2929 960 LnlPOPO OCT. 1903 5
1:11'17 25 177b 61'112 101 ZEZMII lH; l,'l12 2131'1 2933 680 LIIWor'O OCT. 1755 .JUIIE 1'770 :1

10119 ., .. 1776 671J4 Z TAMElA IlG 691'11'1 2116 2935 760 LIMPOPO JMl. 19t2 3.....
tU'\9 ., .. 1776 7757 Il 11I:f1sm r,tlIlC Il UG 7757 2110 291'10 030 1. ItIPOPO "UIIE 1970 1'1

.... !

1050 25 1776 7770 l' 11I'\SA!lE HISSIOll (lC 777B 2059 291J0 920 LItlPOPO JULY 1939 ocr . 1 fi';' B 5

1051 25 1776 7079 f' HASASE, [:WR W. NICIIDL5011 lW 7079 2059 29110 920 LIMPOPO JULY 1'7"1 t. FEC. l 'i~j 6 ,-'../
1852 25 1776 8267 li DIMLA RAllC\l OG 9267 21011 29"13 950 LnlPOPO .JULY 19'19 DEC. 1970 5

105~1 25 1771, 0325 tI MI: tlIHI Rl\tlC11 ur. 0325 21411 291111 670 l.IIIPOPO JAII. 1'773 Il

105'1 25 1776 81'195 Z "U liE: MU OG BI'IB5 2055 291J1I 9130 LIt1POPO !lEP. 1957 SEP. 1979 ,-
.J

1055 25 1776 0903 0 LIEllIG'S RAIICIl, I!AIIMH.JE or. B903 2139 27112 620 LIllPOPO tiN, • 1713 3

1956 25 1776 9920 n LIEBIG'S l'lAUCII,SLGUElGHE IlG 9920 2127 2952 700 LIMPOPO ,IUL y 1933 Il

11157 . 25 1777 21'13 1: CONGU 011 021'13 2022 2BI'I9 1160 LIMPOPO JULY 1'15:1 6
1050 25 1777 256 Z ESIGOOlllI O.A. (lI1 0256 2018 2956 1170 LIliPOPO JMl. 1912 6
1059 25 1777 350 E: ESIGODItH AGrac. INST. Il Il 0350 2021 2057 1190 LIMPOPO Jl.ILY 19112 {,

1060 25 1777 '110 l'l "OLLINS SECTION LUI 0410 20"12 2858 1060 LIt1POPO SEP. 1967 M'R. 1'782 5

IIJ61 ~l;~ 1777 1'120 L t!MII\LINI UII 01'128 2033 2959 111J0 LIMPOPO DEC. .1 71.0
,.., .,

HI62 25 1777 565 1: FALCOIl COLLE GE Il Il 0565 20111 2957 1220 LII1POf'O UOV. 1 ~)57 6
.10b3 25 1777 Mil Il UHZINGHAIIE DMI 011 oMil 20211 2959 1060 LIMPOPO JAII. t973 {,

19 M 25 1777 6611 S BUSIITICI: IHIIE IlIt Ob611 2013 2959 1200 LIHPOPO SEP. t 7:'1(;' "UIIE 1 ~·~2 b
Hl l,::; 25 1777 111J7 S NCEHA DM 011 11117 2022 2901 1070 LIIlPUPU DEC. l'7~O lo

1066 25 1777 1.177 A I:nDIIIMYIl nll 1177 2007 2902 1200 LIIWOPO FED. 1922 APJ( • 1'733 6

IU(,7 25 1777 12<17 !i 1l[:I\LA!::ALA Illt 1239 2027 2902 1100 LIIlPOPO .1 ilIl • J';10 (,

10"0 25 1777 1323 ,1 STRATlIIllJRE (]II 1323 2035 29011 10bO LII·lr'or'o /JOV. 1927 OCT. Ine 5
!lH,9 25 1777 1~Il,(\ Z E!HiEXIJALE l'l Aur: Il 011 131,0 2015 2902 1100 LIIIPDPO JIJLY 1711.1. r;'

.1

1070 25 1;'77 lï31 C IlEU r.r\IGHTOIl 011 1731 2030 2906 101'10 1. HIr'OF'° JULY 1927 ,..
.J

J:171 25 1777 1'170 101 l'WIN laVEr,S lm 1970 2005 2905 12~;0 LHIPOPO ,11IL y 1']/1 'J .JUIIE .1. 'J7:3 l,

1072 25 1777 21'17 E IllY Mll:LI11I o Ali llll 21117 2022 2907 10UO u:liPor'o dM'. 1973 "...
1073 25 1777 2~!61 1: EGSEX\!f\l.E HtlNCIl IIPISI nll 2~!(J7 2012 290B 1 ~!20 LIMPOPO OCT. 1?:=ï ~~ ..
1874 .,~ 1777 2291 L NAUIlOIIO Ilf! 2291 1959 290B 1300 LI I1P1Jr'0 OCT. 192? l'Er:. 1937 6'L.'
1::175 ~~ .1777 21122 N I;Lf',fiB ~:I.OCI: Il Il ~!O22 2036 2911 950 LIHPor'u OCT. 17 (,lI r[[: • 1'l7/ '"J:' •.,

,J

HI76 25 1777 2960 X l'lI'lTIILIIlE lll/ 29b9 2011 2911 1200 L.HIPOPO JAll. 19,10 M'I::. 1962 5

Hln 2::; 1777 299:'; [: l~LIt"mOIHlY 1lI1 2995 1951, 2911 1290 LItlF'lH'O .JUL y 17B3 ft

HUO 25 lil7 3207 T RIXOIl DM Il Il 3287 2001 2912 1230 1. ItlF'lWO FE[:; 1')70 "11179 ~ .... 1777 ,IS'H, A lIf\yr: I\H\ DilIl Il Il :1541, 2021 2915 1100 L1Ill"'lH'0 l'El:. J.7711 "J;'..J
,J

10UO 25 1777 3b1l5 D 17 0rn l'lIXOIl nit 3695 2001 2916 1290 LII'wor'u JULY 1'1011 l,

11~O.1 2~ 1777 ,1739 1: Er'UCII IlnlE (III 3737 2026 2916 11130 LIlI F' (l r' U "Ail. l'nu ,.
• 1

IBO:?
.,,,. 1777 39V P FlLI\[:USI ['DUCE IlII 3927 2033 2917 1070 L1111"0 1"'0 ,lUI. y 1902 ..
... .J .1

1l!33 "L' 1777 '1005 Z IISIZA Exr·. PLOT (lll 1'1005 2043 2919 1020 LIlu'or'o AlIG. 1 ?:;3 .'1•••.1

1004 ., .. 1777 4063 M LflIICASTEr< nB 1'101,3 2013 2919 1200 l.I11POPO JULY 1'-"" rI ,ILlIlE 1952 6... ~, ''''L
1111J5 ., .... 1.;'77 l'Il,0 1 X 5ILALA[:UIIWI\ IlA1l 011 '1t,O 1 201'17 21J22 900 LIMPUPO ,) ('dl • :L 'ï (, (, (1111: • 1?7f1 /1

J ••J

tOU6 •• C" 1777 1J757 r, WFlln IlGHE . Olt '1757 2016 2922 1220 l.IMPOPO ,IUIIE 1912 .1 (,II • 1933 6.:.'-'

IlHlï ~.,. 1777 5 /1ll) r DIWIWULCIIMI 1111 5'126 2032 ~~'726 1000 LI Ill'" 01'0 fiEr- • 1'7;~ t'J ,JllII E 1 '7:i \ ~j
,~ .. 1

1001J
., .. 1777 5551 E lYIIIlllllDS l'Mai nit 5551 2021 292f, 12:JO 1. ulr'or'o 1I0V. 19~7 t1f\ Y 1'172 ,.
, • .J .,

tOrl'> .... In7 bn~5 1"' 1~r.tIEZI III G!II lJIj IIlt 1. Il~! ~:) 20:1 Il 2 9 ~i:j 1070 LlIlr'lWll !;rr' • 1. ']:!. ~i IIEC. 1?7'I ".:. .., .,
1070 "710:- 1ï77 .'~92Z IJ IIlYEZl (]II 6922 2036 27~15 1060 l.I111"'0I'O ,IlIL ï t'lll> nrH 17:..19 5... ,J



riAINFALL SHlTIlH1 tlEnloHr:

REGOr,o Gr\IO TRUE Fm!JT UllJT
tlLllmEn rŒFErŒNCE STATIOIl NflHE co-orws. un. LONC. IlLT. Cl'l TC II/lE t/ T r'Er.urw rŒClllW Il. Il. F: •

101)1 25 1677 601\9 J MATOPOS TOtlBRIDGE oIP Pli 601\9 2021 2837 11\00 LH1Poro •JUL y 1970 ~

"
lno" ?5 I.S77 7150 0 SAUEnoAl.E PIl 7350 2020 2U39 1~H10 LIMPllPO oIl1LY 1921\ IlPri. 1?:HJ ,-..
100: ,~ " 1677 7359 Il 1l0PE l' OutH l'lIll 11ISSION Pli 7359 2016 21339 11\1\0 LI Il PLW 0 JULY 1800 5
1001\ 25 1677 7557 0 IIAPPY VIlLLEY PIl 7557 2017 281\1 1360' LIttPOPO OCT. 19~I\ .JUill' 1701\ li
1005 25 1677 771\1\ G E:OOllERlltW l' ARtl Pli 771\1\ 202'1 201\2 1400 U:I1F'Orll ocr. 1957 (,

HI06 25 1(,77 7937 R HAToPO IlISSI0t/ Pli 7937 2020 201\3 1490 LIHPor'o iTEI. 190::; DEC. l 'l77 6
1007 25 1677 El260 S r.LAREl101H IElISUIl l' l'lRll PH 8260 2015 2E11\I\ l'~OO LIHPOPO IWV. 1.951 IlPR. 19B2 (,

1000 25 1677 [)555 N 11O~ MINE Pli 0555 2010 281\6 1250 LIMPOPO DEC. 1957 (,

1009 25 1677 OB61\ Z ESIPIIEZIIH Pli 01361\ 2013 291\0 1270 LIllPOPO IWV. 19'15 6
1010 .. ". 1(,77 0915 E Itl13U Pli 8715 201\0 201\9 1110 LIIIruro tlUV. 1973 ,-

.;...J .,

1011 25 1.677 9275 ~ l:mTDI~ l'MIl Pli 9275 2007 2051 1320 LII1Poro .JlJL y 1'1'22 IlPr< • 19'15 l,

t012 25 1l,77 7351> " FERIlIIILL Pli 9356 2017 2051 1250 LIMPOPO HM, • 1'1:,\4 IlUI; • l 'i'll:~ l,

1013 25 1677 9609 J I1TSIII'l13ESI 11ISSIOll Pli '}609 20'13 2B53 1060 LIllPllPO •.!UL y 1.900 ,IM~ • t977 ~
,J

1011\ 25 1677 9001 S G~III:~E Pli 9901 201\7 2051\ 1050 LItlPOrO tlOV. 1973 !.EP. 1771J 1\
1015 25 1677 991\4 Y 11ZWYIlTI MISSIOIl Pli 991\4 202'1 2051\ 1160 l.I/tropo JULY 1'}36 t,PR. 1953 (,

lU16 25 1775 090 Z rWSTLEr~S • GOr,GE OF 01390 211\7 2901 610 LIllPl1PO Fn:. 1'lMI FEr.: • 1977 :1
1017 .,., 1775 1293 Il IWlmotH OF 1293 2145 2903 M,O l.II1Porn FH:. 1960 tlO'J. 197 .~ :1

~OJ

10113 25 1775 2975 G TtJLI POLICE OF 2075 2156 2912 500 LI/WOPO r'lP r, • 10?" :J
1019 25 1775 3656 F fi1l1lS11I IRRIG. SCIlEllE Ill' 3656 2205 2917 5l,O LIIII"OPl1 OCT. 19(,0 3
11120 25 1775 1\303 ~ ItACI1ACIIUTIl OF 1\303 2151 2921 lo40 L1I1PDPO ocr. 17~)5 BEF' • 1'777 3

1021 2S 1775 5'192 [l LIEBIG'S RI'lI~CIl,MPIlNOE OF 5'192 211\6 2927 610 LI11r'OPO BEP. 1'n. 1\ DEC. 196? 3
11122 25 1775 bOBO Z LIEE:IG' S tlPIlIHlE Il'fiHI'lf) [IF 60013 211\0 2731 l,30 LII1PDPO .IMI. 1','70 t,r'r, • 1?o:~ ::)

J023 2S 1775 (,21\9 Z SEIHIIH::L RI'lIlCII OF 621\9 2209 2932 500 LIllPOPO JIlI~ • 1?~~) 3
lll21\ 25 1775 10773 T ItIlSEr\1l UF 6773 2201 2922 590 LII1PllPn ,11l1I. 19/,0 t,lJl.; • 197;' :1

1025
.,.,. 1775 7191\ [: IO-lllLU H<RIG. SCIIE/1E OF 7191\ 211\4 2937 ~;oO LHIF'DPO MY 1971 nr.r. 11'";77 :1~.,

10 :~6
.,~ 1775 7905 L LIEE:IG' S r,MICII, LI",I~GI'\ OF 7905 211\9 291\3 530 LII1POPO Ilue. .t 91 ,1 BEP. t 'i;';' "...,

1027 25 1775 9791\ C LIEBIG' S RI'lNCII,MAZUNGIl OF 9794 :~1'1'1 2952 600 LIIlr'opo ur::p. 1S' Il :J
10213 25 1776 337 S HEIIGI'lZAtH STOriE OG 0337 :~122 2057 no LIIIPrJr'U .J (II~ • 1. 'J3:J .''''1. .1. 'l,'? '1
lB29 25 1776 535 Il TIIULI ESTA TE (IC 0535 2123 2059 770 LII1POPO DCT. 1951 1\
t030 25 1776 " 15 V Il I\tl IItl " HISSIlHl (Ir; 061 :.i 2133 2059 720 l.ItIPOPU NOV. l'}:HI ,1

11331 25 1776 659 R G~IlRI'lIHEI1[:A OG 0650 2111 2n59 000 LHIPOPO FH:. 1960 BEP. 1S'70 If

103;~ 25 177(, 797 S INSINOI (Ir; 0797 201\9 2900 101\0 LIllPOPO OEC. 1930 1\
1033

.,.,. 1776 B03 L GI-lIltlD,', POLICE IlG 0083 2057 2900 990 LlllPOPO ,IUL Y 1901\ If~.I

.\031\ 25 1776 981\ ~ Gllilt/oll, r,l'lIL OG 0901\ 2057 2901 770 LItIPOPO olMI. 1910 1\
103~ 2S 1.776 1004 E Gl-iillmA, IIIGII SCIIOOL or; 1004 20Slt 2901 1000 Llllr'(iF'O r)EC. 1. 90,1 1\

1036 25 1776 2.\01\ Il SOUTIIIl.L UG 2101\ 2055 29013 900 LIIWOPO tlM, • .1 9:]0 1\
lB37 25 1776 2EJ03 1: SOUTIlILL II IlG 280,1 2057 2911\ 900 lllH'Ul"O tlrd, • !)30 ,llml: l'j'Il. "1033 ., ., 1776 2903 G IIU"LI EXPT.PLOT OC 2903 2.t1l0 2913 710 LI III"" (.Ir' [t DEr.. 1'}5::1 Fl:r.: • t'n2 :]

~"
1039 25 1776 3075 T f'IlIGIHOII IlG 3075 2101 2910 1010 LlllPI.Jr'n Jr.r~ • 1?3S ...,
11.1'10 25 1776 3076 V COLLEEII [:1'l~1I fil; ::1076 2100 2913 9/10 LItlPOr'O lI(tn. 1950 ."..
1D'11 25 1771J 327'1 1( CLEVELAND E:LOCI: llG 3271\ 2102 291.-1 090 1_1111"01"'0 DEC. 191\1 .JUI~r:: 1765 o-.'
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ZO/,::i ~b Z:JOO 17:1 .J lIti 1: lm 0173 1725 3100 1:! ()O 11IIZOHlHlfUlYIl IIOV, .19~O l'Fr: • l'lUI li

206{, 26 2"00 2:~2 y 1I1\r(1I1H':,III\U\}I'.I(1'l lm ozn' 1740 3100 1530 Il,'1 ZIHlrr(UrtlY Il fUll) , 171J3 n
:!Ol.? 26 Z:JOO :?" 'l l'l III1HMlE, TIIE r:nMIGE lm ();~ 3

'
1 .17'1(, :lIO[! 1'1'lO III'l Z !.Hlr: liUErl y 1\ ,JUt. y 1 'ln" li

206U 26 2300 236 C 1I1'l1~I'lr(E • 1: At1[:lIll.1I Lm 0236 17'15 3.1 00 11160 HI'lZOJ..lEIWCIlYI'l l'ct::. 197? ,JUill: l?flJ Il
~:()6,/t 26 2:][10 ~·~~;I U DIHleLJsIIAll1I lm O;!:j3 17"7 3107 J,550 rtIIZOl-lŒIJFtlYA l'El:. ln;~ li
Z070 'l.6 2,WO 330 E Il l',R 1'lI'Œ ,GrŒCUOIIL.E [l',ST Uil 0330 1750 31,09 1560 1'11', ZUl-IU(IlEIlYA l'lUG. 17G6 DEC. l'} \12 0



f\/H NFfl LL STflTIDN IŒHIORI(

fŒCOf,O GRID lT,lIE nf,ST LAST
tllJlIDER r"r::FEREtlCE 5TATIotl NMIE CO-ORDS. LAT. LONG. ALT. CATCIH1EtlT flECOrm REI:Ofm Il • A• I~ •

191:11 26 2290 71152 P ESTES PARI: TR 71152 1735 3053 11120 NA ZOIiŒUE Il y A DEC. 19'15 .lfIIl. iÇ'O'l 0
1702 26 2200 711[,2 A EV.ttlGflR TR 71162 1731 3052 13110 11flZOWERLIENYA tIAR. 1900 API~ • l'lOI lJ

1783 26 2200 7460 G RIVERSDflLE ESTATE ln 7460 1720 3056 1200 liA ZOWErWEllY A neT. Inll I\I'lR. 1971o 0
19011 26 2200 7571 T ROTI·IDURY Ff\r\H TR 7571 1726 3053 1250 NflZDWERUENYA .lUNE 1971 li

g'1I5 26 2:!(I0 7575 y f,flOOON FAlH1 m 7575 17211 3054 1270 llI'lZOWEr,UEIlYA lIeT. 1969 .1 \Ill E 1900 fi

l'lOlo 2l. 2200 7';r7lo Z SOUTlItIOIm H: 7576 1723 ::1053 1260 tlAZOWERIJENYA .J Ml • l 'l21, M'f, • l'l:J;~ Il

1907 26 2200 7579 C SUIWYSIDE TR 7579 1722 3053 1310 t1AZOIlERUEIlYA .IAN. 1912 9
1900 2', 2200 76(,0 n DELLEVUE H\ 7660 17J2 3053 1360 HAZOIIEIWENYA .IULY .1951 .JUIlE 1971 Il

1909 26 2200 7693 D GEHITIIE) TR 7693 1715 3054 1220 11 AZOIlERUENY A ,JlJL y 1942 S'

19lJO 2/. 2200 7771 L NDELICOT/RIVERSIOE H\ 7771 1726 30S'1 1200 HAZOllEf,UENYA OCT. 1'724 ,JUliE 193t Il

1991 26 2200 7063 L ASCOT VALE TR 7963 1731 30511 1200 H,UOWErWEWfA OCT. 1971 FED. t 'JOO Il

J'ln 2lJ 2:!00 7767 z .JUHBO MINE m 7967 1729 3055 1330 l'IAZOIIErlUENYfl NIlV. 1970 [l

1'7'7:; 26 2200 7999 .1 IMORI RAtlCU TR 7999 1711 30'55 1370 I1AZOIlŒUEIlYA .IULY 1931 IIAY 1 ?~j3 ';'

l 'j'C"" 26 2~BO 0155 0 tlA1:ALANGA TR 0155 1735 3056 1370 l'AZ OWEr\LJEtlYA IlflY 19116 M'I( • 1'}O 1 1.1

19'" ~6 2200 8250 C PEARSON SETTLEIŒIH TCl El250 1737 3056 1350 tlAZ OWERItEtlYA SEP. 1922 (J

t996 26 22E10 0276 1: COtICESSIotl, RflIL TR '0276 1724 3057 1200 tlflZOUERUENYA DEC. 1917 '}

1997 26 2200 0278 Il CONCESSION,SCHOOL TR 0270 1722 3057 1260 I1AZOUErWEUYA I1AR. 1.957 ,IUUE l'J71 S'

19'1O 2i. 2200 0270 .1. RIJr-ARO rn 0290 1711 3057 1200 I1flZOHErWEtlYA l1eT. 19b9 r}

1999 26 2200 0379 Il COIlCESSIOIl, flGRrC TR 0373 1722 3057 1290 I1AZDllEf,UEIlY A .1Ml • l..'l32 Il

2000 26 2280 811115 T BEtIDAUCI~ H( 0445 1741 3058 11190 HAZOWEf(UENYfl JMI. 1929 AN, • .19110 9

2001 26 2200 011511 D IIEUDERSOIl, LYSIMETER rn 811511 1735 3050 1310 Ilfl ZOWEr<UEIlY A DC1. 1'l57 ,IIJl1I; 1965 0

ZOO2 26 2200 111155 E IIEtlDEr\SON TR 01155 1735 3058 1290 IlflZOIlEIWENYA ,lUI. y 1921 n
2003 26 2200 05119 F tlGUTU VALLEY m 9540 1739 3050 11110 I1AZOIŒrWEIlYA .IULY 1913 0

20011 26 2200 flS63 y. tIAZOIIE, POLICE H\ 0563 1731 3059 1 ~~50 liA zLHIERIJEtlYA I-1AY 1?O7 fi

2005 26 2200 0656 Y IlEimERSOU, nSIIERIES TR 9656 1734 3059 12lo0 liA Zl1IlET\UE IlYA ,1 AIl • 1.. S',SO ,IUL y 1:7;'0 Il

~(l0(, :!ll 2200 0(,(,0 1. t'AZOE, YARROWOflLE :rI TR 0660 1720 3059 J220 lM ZOH EfWE UYfl OI:T. 1. 91.9 *JI

2007 26 2200 El600 Z WITCllIlEED DEI1. FflRt1 H< 8601 1720 3050 1190 HflZOWEfWEUYA .IULY 1939 .11.111 r:. .1 9'1{, "

2000 2lt 2200 3601 A fdDlJtlA/AUCllEllDIIHlY ITEIGIl TR 0(,01 1720 30~)O 1190 tlAZDHEr\UEIIYA .IULY 1.911.. ,JUtIE l'ln Il
2009 26 2200 0745 \) GLEllARA ESTATE TR 07'15 17110 3059 1500 t1f\ ZOWElllIEUYA ,JAII. l'lt '1 Il

21110 26 2200 n;r 6~! Il I1AZOE,DMI m fl7t.2 1731 3059 1200 t'fl ZlBl Er,u Cil y fl .H11. y l'lUI lj'

2011 2(, 2200 07911 Y IIOWMD ItlSTITUTE H\ 0794 17111 3059 1200 t1AZOUŒUEUYA MY l'}U. I1CT. l'JO<1 Il
~Ot~ 2(, 2200 0351 1: Cl-lfnSHill r:.MII: TR 0951 .1 ;'37 . 3100 1430 tlAZOIIERIIENYA Jl.lL"f 1900 Il

2013 26 2200 0001 S I:ILDRUI1 H< ElOOl 1721 3100 1160 liA ZOWEr,IIEUY A .1 Ml • 1..920 Il

20111 2(. 2200 09011 f. CRflIGENGOWER H: 07011 1719 3101 1160 tlAZOIIEllIlEtlYA IlEr.:. 171.7 fi

201.5 2/. 2200 90fJol U I:ILm,:f( lT\ 90011 1719 31.02 11110 li AZOWF.r<1l EIl Yfl ,lUI. Y 19111 .IUtlE .19:11 Il

~'Ol 6 2(, 2200 9166 C HflZOE,GLENDERVIE lT\ 91bb 1729 31n 1250 liA ZlHlEfWEtIY A Del', 19b,} '}

2017 26 2200 9171 Il 11,UOE, CIn,us E!lTATE TR 9171 1720 3101 11/,0 lM Zl1ll Er, UEIl YA flCT. 1915 ,;,

2010 2/1 2200 r} 1711 L tlAZOE,LAURENCEDALE H, 9174 1725 3102 1200 IlflZlHlŒIlEIIYA OI:T, 19lo'} '}

2019 26 2200 ')191 E 11UEU.lI DAI1 H\ 9191 1717 31.03 11110 NAZOUEIWEIlYA JMl. 1969 0
2020 26 2200 nll6 P CAU:Ar<Y Tf( 92116 17110 3103 11130 tlfl ZllHEI::UEIIYA OCT. 1725 n

2021 26 2200 92119 S UJllll fl LE m 92<19 1730 3102 1~130 tlAzOUCIWnlYA MY l'JI 1 ,IUIIE l'} :1(, fi

2022 26 2200 9:1/01 F' HflZIHIE, rwrnIC Tn '7361 1732 3.103 11120 11(1 ZIHIE IWEUY fl OI:T. 19.s'} ,If,1l • .1 ')7'1 ';l

2023 26 2:~UO '7'100 T (;U::IlDflLE nfllL TIl 91100 1721 3103 1170 I1fl ZIIIH::mJEIlYA 111:1 • l'l17 Il

:!0211 26 2200 91105 Z GLEtIGf\EY TR ~'IlO5 1720 ::1103 HIIO HAZOWEIHlEtIY/\ FEr:. l'n.3 li

2025 26 2200 9591 P IHlll IPlIlIH[:fl H\ 9571 171ft 3101J 111.0 HA7.0IlERUEllYA .II1LY 1'721 .IUlI[ .19·11 Il



RAINF/\LL STATION tlEHlORI:

rŒr:rlf\D GRID TrlllE FIR5f L/\!n
NIHIC ER REFEREIICE ST/\TIOtI NAtIE CO-ORDS. L/\T. LONG. /\L Te C/\TCIIHEln rŒCOIW r~Et:rmll " • t, • r, •

2071 26 2380 335 1: II/\RI'II'lE, GLEIILOr'WE UR 0335 17116 3109 1510 I1AZOI-IERUEIIY/\ .IUI. y 1951 DEC. 1971 n
2072 26 23BO 3lJ4 tl /\VONDUUR Url 0381\ 1720 3109 1110 HI'IZmlERUEtlYA .IIJL '( 1912 Il
2{173 26 2300 1139 Y Il,'R/\fŒ, ClIDlE ICII l'/\RI: UR 01139 17113 3109 1510 H/\ ZDI~Er,lIEIIYA OCT. 1rJb2 tff~11 • 1'169 0
20;'4 2i, 2300 597 V olHltl/\GL/\!J ur, 0597 1713 3110 1120 H1'17. ml ErW Etl Y/\ .11.1/,. Y 1912 •.JIJIlE 19<15 1)

2075. 26 2300 638 l' III'11'l/\RE,GREY LI CIIE Il UR 0630 171\1\ 3111 II1BO 111'1 Z0 I-IE rWE Il y /\ lICT. 1971 0

207[, 26 2380 680 1: GLEtiDIVIS lIR 0600 1722 3110 1190 IIt,Zlll-IERUEIlYI'I DCT. 1722 B
2077 26 2300 71\2 C O/\I:LEY UR 071\2 1742 3111 . 11\60 11/\ Z01-1 Er, li EIl Y/\ nCT. 1970 0
2070 2(. 2300 B34 C P/\NGUU\ UR 0834 ' 171\7 3112 1510 II/\ZOI-IERUENY 1'1 SEP. 1927 .J/\II • 1'}35 0
2079 26 2300 939 R HESTIIARD 110! 1I11'1r1/\RE) UR 0939 171\3 3112 11100 HI'IZOIIERlIEIIY 1'1 'FEe. 19"1 SEP. 19511 n
2000 26 2300 1030 Il 5ILVEIRA BOUSE UR 1030 171\9 3127 1590 HnZOUŒUENY/\ GEl'. 1966 0

2001 26 2380 101\6 Il R/\TTRAY MllOLD RES dall. UR 101\6 171\0 3113 1370 H/\Z 011 ERUE Il Y1'1 llEC. 1900 1)

2002 26 2300 1232 1: CIII511AHilSIIA MISSION UR 1232 171\7 3111\ 11\1\0 11 1'1 zmlE RI.IE NY1'1 OCT. 1900 9
2003 26 2380 121\1 V SPRINGSlIIARARE) UR 121\1 171\3 3113 1330 tll'1ZOlIERUEtlY il JlILY 1921 JUliE 1951 n
2091\ 26 2300 12115 Z HUl:llENE lIR 121\5 1740 3114 1370 ItAZmlERUENYA DEC. 19211 9
2095 26 2390 151\2 X GROVEl niE) lIR 1542 17112 3115 13110 H/\ZOI-lErWEIIY/\ .JlIl y 1921 9

2006 26 2380 1562 T Il MW liB I ttISSIOII UR 1562 1732 3115 1220 H/\ZOI-lŒUEtlYA ['"Er.. 1939 10
2097 26 2300 1595 E M/\LVERII lIR 1595 1713 3116 13110 HIlZOIIErIUEIIYII .JlILY 1921 nCT. 1'}1\2 7
2000 26 2390 1736 Il V/\LLEYlTIIE) UR 1736 171\5 3116 11100 tIAZOUERlIEtlY/\ UlT. 1977 9
2009 26 2300 1793 V RIVER VIEU UR 1793 1715 3116 10'10 I1I'lZOIIERUEIIYII 110 V• 19112 7
2090 2(, 2380 IB39 T I:ILHUIR UR 103B 171\11 3117 1300 tIn ZOIIERUENY A JUI.Y 1921 .IUtfE l'75ft '}

2091 211 :.'300 1983 5 TROJiIIl MIllE UR 1003 1720 3110 1090 1111 ZUlIERUEIIY 1'1 IWV. 1960 7'

2092 26 2300 20131\ L f'1I0ENIX PRINCE UR 2001\ 1719 3119 1100 111'1Z0WEHUEHY A nCT. 1 ~'''J n 7• J ,~ 1

2093 26 2300 2176 L IIAIIIIEIIGA UR 2176 17211 3110 1130 liA Z01-11.:: r,UEIIY A .11IL Y 19~-:;1l 9
2()9'~ 2lJ 2300 2103 T [:UmIGIDE UR 2193 172.1 3119 11 ~IO M ZllIlEr\Ul.::tfY Il OEC. 1 'rI' ~.) AUG. 1?7'7 7
20 175 26 2380 2232 X /\RCTURUS P. O. lIR 2232 171\7 3119 1390 I1AZUI-IŒUEIIYII NIlV. 1953 10

207/, 26 2300 223'1 Z r,RCTur,us HINE UR 2231\ 171\7 3119 1300 11/\ ZDII ERU Etf Y1'1 nCT. l. '}OO J (}

2097 26 2300 2205 E DIIIDURiI' r,/\IL ur, 2205 171B 3119 1100 HtoZOI-lë:IWEIIYA nCT. 191,) fi

209fl 26 2300 22B7 G BI/mU Rn IIET, IIR 2207 1719 3120 1090 III1ZlHlErWENYII DCT. l'Il ;! .JUNE 19ft1 Il
2079 2b 23110 2343 S EI.J/\lmIGG lIR 231\3 171\2 3120 1300 /H-\ ZU1·/ ERli 1'11'( A II11V. 19111 7
21,00 2l, 2:][10 ;1301 J I:IHr.r.TUII lIR 23111 1721 3120 1070 1111 ZflIlElWENY Il nEP. t 9~,;;r rr:r:. 1. 17flZ fi

2101 26 2300 2305 Il DIIIDURA, RliR/\L COUIICIL lm 2305 1710 3119 1100 tlAZllHEr,UEtlY Il HDV. 1?~ï 1 0
210;! 26 2300 2393 X CLAVERIHLL Fllrat UR 2393 1715 3120 1020 IIAZlHlERUEtlYI'I neT. 191:'. FEr:. 1'7b7 7
2103 26 2380 2395 Z t1/\RSTOII UR 2395 1711\ 3120 1020 Il/\ZOlIErWEIIYA tlOV. l'i'20 dUliE 191\0 7
2101\ 26 2300 2433 0 GlIERIISEY UR 21133 171\7 3122 131\0 HIIZDIIErWEtlYA FED. 1 rJI\~! Ht,l', • 1":i (l JO

2105 26 :~390 21\1\1 Z MEADOI-ISl/\RCTURU5) UR 21\41 171\3 3120 1230 111'1 ZO~IERlIEIIYA .lIll y 1 'i' 11 .JMI. 1S'I\? '1

2106 26 2300 21\03 V /\T11Er\5TONE UR 21103 1721 3121 1070 tlAZ 011 Er, UE Il yIl OCT. 1 ? ~~ 2 ~iEr' • l '}77 7
2107 26 2300 2516 F IIIG~I T/\HI'IRIIID lIR 2516 1756 3121 1530 111'1 Zn~IEr\llEtIYA OCT. 1905 ','
2100 2{, 2300 2759 V t1tlGAtll'I lm 2759 1733 3125 13'10 tlll Zll\lE Rli Etf Y1'1 tHJV. 1951\ rJ

2109 2.6 2300 2B25 r, GOr\OllOIIZI, POLICE UI~ 2025 1751 3122 1'160 11/\ Z0 Il ERlIHI Y/\ 1111Y 1711 ' 10
2110 26 2300 21326 5 GOrwtlONZI UR 2f:12{, 1751 3122 11160 tlAZOI-IEIWEIIYI'I nCT. 1951 10

211 ~~ , :j 2380 2836 D /\LDERLEY f7/\ral UR 2836 171\5 3122 1290 M/\ Z0IlE rw r:II yA .JlIIIE 1911\ FED. l'iO'1 10
2,..1 :~

, 1 2300 2931\ 1: 1.0CIIEItl Fllrm ur'.2931\ 17117 31;!3 1330 tll'lZIIHEr,UEtlY 1'1 ,JIll. Y l '}03 10
2113 26 2390 2936 Il /\YU1ERSFIELO UR 2 rJ36 17'16 3123 1310 1111 ZOHEIWEIIY Il IHl'J • 1'}1\3 DEC. l '}7? 10
21111 2[. 2380 29110 Il E'ALL Y VIIUr.IIAtI lm 291\0 171\0 3123 11150 tt ~l ZllUE r, Ul: Il '( tl tlOI). J ? ~',:' l'rI":, 1 'i':j:') Il
2115 26 23130 3011 T SIERR/\ OUIIIT/\ ur; 3011 1759 31211 11190 HAZO~'Er;UI?NY/\ .JMl. 1972 !)(C. l'776 9



IHIIHFIlLL STIlTIIHl HETWORI:

IŒL:OriO GRIO mUE FII~ST LIlST
NIJIII3ER IŒFEREIICE !HlllIOtl IIIlME CO-ORDS. LAT. LONG. AU. CA TCIU1ENT REcrWD rŒClmo 1-1 • A• r, •

2116 26 2390 331. ' ." IIILLSIDE (E:ROI1LEY) UR 330'1 1002 312~ 15110 MIIZOWERUEIlYA OCT. 1915 JUIlE 19116 9,.
2117 26 2300 3"25 T IWRII UR 3112!; 1752 3126 1500 tlA Z0WEI"UJ EIl YIl JIILY Inn JUlIE 1932 9
2110 26 2300 3522 Z GOROl1OIlZI ESTATE UR 3522 1753 3126 1370 '1AZOWEr,UEIlYA "ULY 1932 oœ. 1973 9
;! 1J 'i' 21. 2300 3l.12 X llllTIITA lm 3b12 1750 3120 11160· MA7.0HERIIEIIYII . OCT, 1926 tlAY l'J'ICI 9
2J 2() 26 23110 3003 l' LIE'1I3A UR 3003 1804 3120 1550 I1A ZOIH::: rWEIl yA JI'lIl. 1930 0

~! 121 26 2300 39110 0 III'lPFUtlO UR 39110 17113 312B 1230 MA ZIJllERUENY A NOU, 19511 !lEP. 1977 0

2122 26 2300 39116 1: JURU UR 39116 1739 3129 1230 MA ZOWERUE Il yA ocr. 195'1 MM/. 1982 0
2123 26 2300 39{'1 B LIatl' S IIEIID (IWor,o. ) 1I1~ 3961 1731 3129 1200 HIlZOWEr{UENYA DEC. 1952 ueT. 1970 0
21211 26 2300 3972 Il IWOOLMWS (SIIIlI1UA) UR 3972 17211 312B 1070 MAZOWERUEIlYA APR. 1920 DEC. 1932 0
2125 26 2300 1I0B3 J USARAMO ur, 1I0B3 1720 3129 970 MAZOHERUENYA DEC. 19117 .JUNE 1971 0

2126 26 2300 11172 F CERES UR 11172 1725 3130 1100 MAzmIEr,UEIIYA JI'lIl. 1914 0

21,. . 2~OO /1206 S RASTENBURG UR 11206 1003 3132 14BO tlAZOWEr,UENYA ocr. 1922 IWU. 1920 (1

212& L" 2300 1121{' 0 11GARGWE UR 11216 1757 3132 15110 MAZOHERUEIlYA OEC. 1930 SEP. 1952 0

212S' 26 23BO 1126l. Il CI: II: liMA ur, 11266 1730 3227 1208 Hl\ZOWErWEtlYA .IAN. 19BU 0

2130 26 2300 11323 'J 1:UllZlH UR 11323 1751 3131 1330 I1A ZLHIErWEtl y Il 1I0U. 19511 OCr. 1970 9

2131 2l, 2300 Il'1'19 G ItlYAGUI IIYORD UR 1111119 1730 3132 1190 HnZIlWERUEtlYA FEE: • 1952 OCT. 1978 Il
2132 26 2300 11665 R r.OSIIA CHII:WAI:A UR 11665 1730 3133 1160 I1A ZUWErWEIIY A FEE: • 1975 Af'R. l'no 0
2133 Z{, 2380 '1775 L zmlBI UI"! '1775 17211 313'1 1220 ttAZOWEr,UEtlYA Nrw. 1 '~~!O J(',N. 1935 n
21311 26 2300 470S X !JI1/\l1UA, RAIL UR 11785 1719 3131\ 950 MAZOIIEIWEIIYr-, OCT. 1960 l'lUG. 1977 0
2135 2l. 2300 11707 Z 911 A1-1 UA, D. A. lm 11707 171B 3133 970 ItAZOWErWENYA NOV. 1910 8

2136 26 2390 11005 r SlIlIMUfl IHIlE lm IIB05 1719 31311 980 MAZOWEr,UEIIYA .JUL y 1910 JUIlE 19:10 7
;! 1 ::tï 2l. 23UO 4937 M GT.I'IIUL'S MISSIUN Il r, 1\937 17115 3135 1330 Mil Z01lEr\1I EIl YA 1I0U. 19,11) 9

2130 26 2300 5016 Y 11lDDLESEX UR 5016 1756 31311 1'100 HAZOWEIWEIlYII 'WU. 1'137 0

~~ l3? 26 2300 ~179 Il tlA:J:ENZI uri 5179 1723 3136 1220 MA 7. UWERUEIIY Il SEP, 1722 ,lU 1·1 E 1'773 Il

21010 21J 2300 5390 E Sil flI1V A, PMHlur\E UR 5390 1716 3137 0080 MAZOWErlUEIlYA lIOV. 1967 7

;n'll Zi. 2300 5503 C E:EII[:A lm 5503 1803 3139 1560 MIIZOHERUEIIYA .JUL y 1931 J"IIE l 'l{,b 0

21'12 =! ,~ 2300 5~Oll r DORSET UR 5506 ID02 3130 1520 11fl ZlmŒUEII y A nCT, l';lJ~j .JUIIE 19::;0 lJ
21'13 26 2:180 1~()lJ5 N oMID Ar, A lm 6065 1730 31'11 1160 MflZlHlŒUEIlYA FEE:. 197 b n
2111'1 2/. 2300 6093 T CllIPOLI ur, 6093 1715 311\1 920 MflZOWEIWEIIYA JLlLY 1912 1I0U. 1970 7
21lJ ~~ 26 2300 {,:'09 U OlJIH1Er{I.'I'lLE UR 6209 1001 31112 11100 11flZlJWŒUENYII JI'lN. 1970 li

2I'16 26 2300 6216 C r,UPlURE ur, 6216 1756 31111 1300 11AZOWErWEIIYA JULY 1926 .JUIIE 190"1 g

~! 1" 7
., , 2300 {''I(,q (; iJEflTOH UR MOII 11)011 3142 11\40 11A 7. 011 Er\IJ EN yIl OCT. 1730 GEP. 175:! uI.CJ

2140 2b 2300 6~?O S CIlITEI~GU UI~ 6590 1712 3111 '1 720 MA ZOWErlUEIIY '1 OEC, l 'J07 7
~! 1" '] ." 2300 6/,3'1 G IU',OZERE uri (,(,3'1 17'17 31'1'1 11150 tlllZUHŒUEtlYA FEI::. 1'1'76 oc r , 1'J11l U,.1.1

2J50 :!6 2300 (,700 Il GLEIIISLA lm (,700 1005 31'15 1520 Mfl ZOWHUE IIV l'l ,JUL '( 19'10 li

21 :)1
., , 2300 70l\B G ItUr\EIIHII flGr\IC ur, 70110 1739 31117 131)0 11fl ZOWEr,UEtlY A M(,Y l'JOli fJ,.u

21.52 26 2300 7171 n CIIIlIME:E lm 7171 1727 31117 1140 MAZOWEr{UEtIYI'l MAY 1976 .11l LY 1970 0
215~1 2b 2380 12'10 Z tlUr,EIlWI'l rraSOtl UI~ 721\0 1737 31117 13BO 1111 ZlHIE r, UEIl y" ,JUl. y 19U6 lJ
21~4 26 23BO 7269 X IHI r\E 111111 C.E:. s. UR 7269 1729 31'10 1200 11AZOWEr,UEIIYA DEC. 1950 JUIlE 1'1611 0
Zl. 5~; 26 2~WO ;' :1 1?O H Il AD Il (ltmMIIII: fl IJl( 7590 1716 31119 1100 tlA ZIHIE r\tJEIIYA .JUIIE 1'17 b 7

21.~l, 2/J 2300 7613 Il Cr,lIJGIE LEA ur, 7613 1759 3(1\9 1'1110 11A ZOWEr\UEU'( A .It. Il • 19'1{' 1I1If.~, 196;: 0
:~ 157 26 2300 7000 Z FflULT r Ar,II lm 7000 11)05 3151 1500 tl fl ZOWErlUOl y A NO~' • 1']22 (',pr, • l ';'ZO fi

2158 26 2300 7916 A Il AF: yLMill ESTI'll'E UR 791(, 1757 3151 11150 H/\Zowr:rWEIIYA JULY 1926 0
2159 2f. 2300 0021 r FflH\UIEIl FI'lRM UR n021 1753 3153 lU30 MIIZOWEr,u EtlYA J"LY 19'15 U
2160 26 2300 U062 .J CIIIHIHA IHI.l 51:IIUOL lm 0062 1732 3152 1130 HAZUWEr\UEtIYA rE[:. 1969 G



RIIINFt'llL STt'lTIOtl NETIWRI:

r\Ecorw GrlID mllE rm!JT LA!H
mm DErl ril::r:EfIEIlCE 5TIITION NME CU-ORDS. LAT. LOtlG. riLT. C(\TClltlENT riECOIW HECl.IrlD tI • Il • ri •

21lo1 26 2300 0226 H GLEIl SOHŒSET UR A226 1751 315'1 1420 1111 ZOU ErllJE Il y Il OEC. 1912 .JUIIE ln6 0
2162 26 2300 O:!llO H tiANYIl:1I lm 0200 1721 3152 1130 HIIZIH1ErillENYA rEG. l 'J'5:J SEP. 1971J 7
2163 26 2380 8333 D EXETER UR 8333 17'18 3154 1360 1111 ZDU ERUE Il YIl DEC. 19'17 9
21 [,IJ 2(, 2380 0739 V CIIIGIJriI lIR 0739 17'15 3157 1310 lit'lZO\lŒUEtIYA OEC. 19~i2 OCT. 197U [)

2165 26 2300 9056 P I1GUAll\t'\TI UR 9056 1735 3158 1170 HIIZOUERUENYII SEP. 19'16 "lILY' 1902 7

21(,(, 26 2300 9317 Y HEOlAR UR '7317 1755 3150 1260 ~1t'lZmIERUENYII tiAR. 19'1lt DEI: • 195'1 n
2167 26 2380 9631 P GUHEiANJERIl SCHOOL UR 9631 17'19 3201 1310 HAZlJUERlIENY(\ MR. 1972 [)

2168 26 2380 9674 L NYAOERI HIsSInN UR 9(,7/1 1725 3202 1020 HIIZOUERUEtlYII OC r . In'1 IWV. 1970 (,

2169 26 2300 9719 1: TUIST Ft'lRH UR 9719 1755 '3202 1230 HAZOUEr,UEIlYII ' ,Ill 1. Y 191\8 JUNE 196'1 [)

2170 26 2300 90b2 [) flOCIIESTEI1 UR 9862 1733 3202 1070 tlA ZfJUE:rIUE NY Il OCT. 19'10 tlOV. 1950 7

2171 26 2300 9916 Z LAI1.IUNG 1: 0UTIlH. IlE UR 9916 1756 3203 1200 HIIZOUERUEUYA DEC. 1967 AF'R. 1901 0
2172 26 2301 31 Z BAriE LIS 0031 165'1 3108 1230 Ht'lZlIUEfWENYII "ULY 195'1 n
2173 26 2381 50 V CEIHEIl/\RY D.A. Us 0050 16'1'1 3107 1220 I1AZOIHZmŒIlYA IWV. l'In) 7
2J7'1 26 2381 2'16 Il I:ENllITH LIS 02'16 16'1'7 3109 1130 HIIZOUErllJEIlYII OEC. 1953 ,JUliE 1979 11

2175 26 2301 251 N !::UREI:A US 0251 16'12 3110 1200 11AZlIUEfWEIlYII IHlV. 1953 !JET' • 1'903 7

2176 26 2301 557 Il CLOllDY RIVER US 0557 16'10 3110 1100 tlll Z0 UE ri Il EBY A "LILY 1ni '1 .JUlH: 1<no 7
2177 26 2301 (,59 G I:OOROORII ilS 0659 1639 3111 1200 HIIZOUETIIJENYA neT • 1970 7
~!170 26 2301 07'1 [) VIDlrIELD FARII US 007'1 1630 3112 1220 tlll Znu EHU ENY f, ocr. 1')6') 7
21.79 26 2301 903 X CIIELVEY US 0903 1710 3112 1300 liA ZOUEr,UE/1V Il JAtl. 1<J30 fi

2100 26 2301 1013 r, LIIGNAUA US 1013 170'1 3112 1210 MIIZOHErIlJENYt'I OCT. 1')12 dUliE 1'717 [1

2101 26 2301 1010 X IIIIHotl US 1010 1701 311'1 1100 IIIIZOUERUEUYII OCT. 1921\ "U IlE 193,( II

211.12 26 2301 11(\6 S llUNllRY(IIAZOWE) US 1106 1707 3112 1220 tlAZUUEIWENYA ,JIlL y 1 'i' J 'i' IItll~ • .t I}~! l~) fi

2103 26 2301 1126 P C"urIE: ErI E US 1126 1656 3113 1120 HIIZOUErlllEUYA tWV. 1932 IJ
Zlflll 26 2301 1229 f' LllSTOCI: US lZ;!9 1(,55 3115 1140 Il AZO~lErIlJEIIY A IIIIY 19119 n

"

21nr. 2/.) 2~~O1 1315 V ARGYLE PIIRI: US 1315 1703 311'1 1300 HIIZOUEIWEUYII OCT. 19Z'I 0

210(. ;~ 6 2391 1'102 P F:Eur,IOGE US 1'102 1710 3115 1100 HAZOUErWENYII dlJLY 191 ') tlAV l 7:n IJ

2107 26 2301 17'10 G CUIPA US 17'10 16'1'1 3117 1000 HIIZUUETiUEUYri dUIlE 1~}n3 7

:! l[I:J ~'-' 2301 17'10 [) VENTURE US 17/10 !l.'I5 3117 10::iO tl Il ZIHI Erl LI EIl YIl nCT. 1'170 7
2109 26 2301 1.778 Y ST. ALE:ERT 1 S 11ISSIOU Us 1778 1620 3110 1230 HIIZUUEHUEtlYA OCT. 1'162 7

2170 2/.,) 2:1(11 10<13 Il HIlIA rIlLL.S ilS 1033 1653 3117 1000 tIAZIHlERUENY(\ ,/IlLy 193(1 ,IUtlE 1.7'1.1 0

219! 2~ 2381 1879 Il IlAUDEYA IlEST US 1079 1629 3110 1300 1111 ZOllErlUEIlYA OCT. 19::;'1 FED. 1773 7
2192 26 2381 19<13 C rWIII rlMICl1 1 ilS 19'13 1 blJ9 3117 1060 1111 ZInIEr,uEtIYA neT. ln'l .IAtI. 1') 3'} 7
2193 26 2301 2351 U CIUDULI US 2351 1644 3118 1060 HAZLHIEIWEtlYfI DEC. 1955 JUliE 1960 7

217'1 2.6 2391 2~1~:;3 Y BIŒTTEN US 2353 llo'12 3120 1070 t,t'I ZDUERlJEtl Yt'I NOV. 1768 7
2195 26 2301 2402 E: I:WGIIAt1Dt'lLE Us 2'102 1710 3121 11 :JO 11(\ ZlHlErIUEt,1 Y(\ lM Y 195'\ .1U1I[ 1966 n

;> 19(, 21., 2301 25{.5 D CflnA MIt'I US 256~ 1(,35 312~! 111.0 IIAZDUErIUENY A .JIlLY t97~ !Jef'. 19n::; 7
2197 26 2301 2757 H OOLPlllU Pr.Rll US 2757 Ib1JO 3122 1070 1111 ZUllEr,UEIlY Il .IIIL Y 1913'1 7
2190 2(, 2:3Ul 2913 G 1I11f'FtmUOZI us 2913 170'1 312'1 1100 HtlZnUEIWEIIYfI UCT. 197:5 I.l

2199 26 2301 29'12 Il rll! lA RIIUCII II US 29'12 16010 312'1 10-10 HA ZOUE rlUEllY Il !.cr-. , l'}:17 7
2200 26 2381 3::1'1 ~I 1:I'SIttE:lalI US 3;!1'1 1703 312'1 1100 IllIZDUEIWEtlvr, ocr. 1 ')~;'I !lEP. l 'nll u

2201 26 2301 3618 Y E:Ht'll>LEY IUSTITLITE tin 3610 1701 3127 1210 Hf', ZOUŒIJEl-IY ri l>EC. 1'129 rEe. 1'/77 0
22()~! 21~ 2<101 3622 C III1DZIUA [:1I3E CAtIT' ur:; 3[.22 1,(,59 :U2 'J 11:10 tl 1'1 ZIHl Erlll EIl Y(\ NOV. li} 7 :.~ ')

2~03 26 2301 370S' X 5f1ASIII ESU.TE liS 3709 170(, 3120 1020 III' ZOlIEJ,UE tlY Il nCT. Ir }J9 t1AY l'lin n
~!20'1 2[. 2301 3B61. tl rlIOGELAtlDS US 3061 16311 31 ;!'i' 1020 lit, ZOllerlll E1'1 YIl olMI. l'};' 0 .JUIII: l 'lO::! 7
2Z05 26 2<101 39~~Z D 11f\DZIUII T. T.L. un 3?~!2 16~9 312? 1120 HIIZn~l[r;tI[IlYA !iCP. 19-10 1111 li • l 'n5 7



f'o''lINf.I',LL STATIU" NEHlOf,J(

IlECllr.:O GfaO TnllE FH<ST LAS"[

11\IIlE:ER I~EFEIŒNr.E STATION IMME CU-UnDS. LAT. LotIG. ALT. CATCIiIIENT f\ECUfm fiECllfm U. l',. f"

2206 26 2 3(H '1153 E "AIlUy AIl A P.A. tlS 1\153 1642 3130 980 HAZOHERtJEIlYA JAtl. 1965 7

2207 26 2301 4329 H GOUllA U3 '1329 1653 3132 1070 HflZOUmllEIIYA t10V. 1951\ JUliE 1?711 7

2200 26 2301 11412 L EBEN DII/l UO 11412 1705 3132 990 HAZOHEIWEIlYA MY 1960 7

2207 '2(, 23f:1l '1520 H I:H:r 7 (;OORA lin 11520 11,.55 3133 1000 ItA7.11Hr::RtJENY A NllV. 1?75 7

221.0 21J 2301 ·1635 D FUR A lin 11635 11.52 3133 1000 liAZUHEllUEIlYA JUill:: 1903 DEC. 1 1;05 7

2211 '1. (J 23Bl 11752 F CIIIHIIIElA UI!JTI Ttl r E us 11752 16'13 313(, 950 HAZOUEr,UENYA SEP. 19~1 NUV. lS' 7lJ 7

2212 26 2301 ilOilO El ':EII/IARE US ilOilO 16119 31311 1000 HAZOHŒUEIlYA JULY 1932 .JUllE 19117 ~,
~213 26 2301 11060 G DOTITO I:EEP LIS 1I0MJ Ib34 3035 1020 MZO~IEr\UEIlYA FED. t776 .JUIIE 1977 7

221'1 26 2301 119'15 Il t10UlH D"mHIl US '19'15 16117 3135 970 HAZOHERUEIlYA SEP. 1'/01 7

2~!.t~~ 2l. 2301 11760 0 PFURA-I(AIIOEYA un 'I9lJO 1635 3135 1010 tlfl Zll HEllUE Il YA 1l0V. 195'1 7

::z t 6 26 2301 52·)2 1) "Ill US ~202 1712 3130 1070 I1AZOllEr,UEtl y A SEP. 195'1 llUV. 1977 7

2217 26 2301 5210 D UI1FlIRUOZI US 5210 1706 3137 9110 I1AZOHEf,lIEIIYA 1101). 1?51 l',UG. 1?7rJ 7

2210 26 231H 51100 1: BUSIlU us 5'100 1711 3137 1040 11AZOHEr,UEIlYA AUG. 1970 7

2219 2(. 2301 5775 S I:MIDE y A, lIOn TI 1 LIS 5775 1620 31'12 1070 lIA 7. OU EnUE Il y A FEEl. 1950 IIlJV. t7?~ 7

2;~20 26 2301 5063 Il IIYATSAl~GA DI\I1 US 5063 1637 31'10 960 11AZOHEf,UEUYA OCT. 1970 .IUt. y 1'17') ;-

2221 26 2301 :n'63 x CIlAH AIIII A US 5963 1637 3141 9(,0 liA znu Ef,tJ EIl YA 1101) • 1?00 7

2222 26 2301 (,100 E E:ATSmANAI LIS 6100 1706 3142 900 t1AZOHEf,UI::IlYIl JAU. 1952 7

2223 26 2381 (.235 S NII()A IlItŒ tlS 6235 1652 31112 flOO HAZOHEIWEUYA IWV. 1937 JUill: 1'7 'I:J 7

222 /J 26 2301 (,32O T t1I'lGllllZI f,llel: U6 6320 1655 31113 900 Il,HOHEllUEUYA JIJLY 1903 7
':1"~I" 2(J 2301 b 3(,,1 l; CIIIDAr,A nCllIHlL us 636~~ 1637 31'13 950 Il AZlHl Erw E11'( A IWV. 1777 (,pr, • 1'77 (l 7
iL. &;. A...I

ZZ2l, 2/J 2301 b,)11 3 T IIYA.JEU.IE LIS 64'1'1 16'17 3143 920 111\ ZOI~ Er, UEU y 1'1 API~ • 1966
-,,

~~!~7 ." 2:JOl 1,'11J:l n J: MIDE y A, EAnT tHi 6'1b3 163'1 31'16 960 111\ ZOH ErlU EII YA DEC. 1?:i7 FED. L'no 7
..,C.I

2220 26 2391 70116 Z CIIIIŒUGA US 70'16 16116 31117 070 HAZOHErWI::UYA DEC. 1'/80 6

2229 26 2:WJ. 7050 0 NYAI:ASII:AUA us 7050 16'1'1 31'17 900 HAZlHIEHUUIYA FE~: • 196U 6

2. ~~:JO 26 23111 7559 G I:M,AtlDA II0nPITAL US 7559 1639 3150 870 I1AZOlŒf,UEI~Y,' l1EP. l '}{,O "UUE 1'770 6

~~2~t 1 2l, 2301 7 (,Il 7 C f'AtIEtllltHIU DM LIS 76'17 16'16 31:H> lIbO IIAZ nUEr\UEtlY A •.JAt~ • 1','65 ,JAU. 1'17:1 u

22:32 2[, 2301 7003 .. HYAGAtlDE US 7003 1709 3151 010 HAZOI-IEr,UEI~YA I-IOV. 1'71l7 6
"-

:!2:J~1 " ' 2 ,JO t 7062 L CIIIHOtIGA tlIGSIUl,1 US 7062 1lo::J5 3152 000 11AZDUEnUENY(1 IIM: • 195~.) .JUIIE L'76:J 6LU

223'1 26 2301 0106 Il CIIIGAUGll US 010b Ib2'1 3152 630 HAZOHŒUEI~YA llUV. 1973 DCC. 1~'7 6 b

~!2:)5 26 2301 02511 Il NYAtIAIiODOGIJ US 025'1 16112 3153 DilO IIAZOHEnUENYrI IIOV. 1? {,II b

2236 2b 2:101 8762 P lm [Jr\ 0 5CIIOOL us 0762 1 (,37 3156 flo;'O HA7.0HEllUEt~YA l',UG. 1970 6

;!Z:l7 2fJ ;~::JO 1 117'111 Il DANZA OAH UU O'}1I11 1 (,IJ 7 3157 700 III',ZOIlEnUEI~Yfi MIL 1'/6:.1 rH: • l')? "i l,

223EJ ~! 6 2301 9107 P IIUTAH,HAIM US 9107 1706 3159 1070 t1~HOI-IEflUEI~YI', FED. 1953 SEP. 1977 {,

22~J9 2t. 2301 '; 15'1 Il l:lI.1AllAr'A DAII LIS 915'1 16'12 3159 060 11AZOUEr,UEtlYA .IAII. 176,) b

22 110 'JI 2:)01 961,1 f, f,lI GlU: U(; A us 9661 1630 3201 10110 HII ZOHEf(U[I~ y 1\ UCT. 1775 b.. ,,)

Z ;.~'1 J. zr, :! :1[11 '/OSU r GHAIIGIMVA us '7l130 IloilO 3203 9(,0 Il AZ[1\1 E f~ U[Il YA lIC-r. l'} rJ (, (,

22·12 ~! 1) 2301 9970 C 11C:UIlGHE US 9970 1633 32011 B70 IIAZOHCIWEtlYA .I)[C. 19bU !iU'. 1975 (,

2211~1 ;!l. 2'171 I1UI f\ ArW L AllO1fT vu 1131 101lo nl0 1360 II1'1Z0UErWEtlYA UCT. i ~i;! 1 A1" I~ , l'17~; U
Z:''I ,1 ~ " ~~" ~< 9 J 2fi'~ U SEtlZACIiEllA VU 1295 1000 3210 1:100 MAZOHErWEtlYA IWV. 1?'I0 ,JUI~E 19Mj Il

2;~'1~ 2117'} 1..'.1]9 T 1111 Ar, Azr [)I\I\ VU IbU9 1011 3212 12UO HAZOUEr,UENYA 11(1 Y 1','7 I, [J

22 ~lll 21.. 2·179 ')r:-r. F IUYAT! HO.O FArW VII 2275 1019 32H, 1600 MAZOI-IEf,UEtlYrI DCC. l '14 ~i Il l'of, • 1901 0L •• 1 ..J

22'1," ., ,
~'\7? 2f1 . lj r' '1 IIll S IïlEAIIS vn 21196 InOI1 :12 1? 1200 111\ Z 1J~I[r,UE Hy l', Illl') • 1'111 Il M'l,:. 1?:ie; Il

,~U

;~ ~~ '1 B Z6 21179 29';'1 .J EX~ELSJUR(nUSAPE) vn 2'i'91 lOlO 3120 1300 111lZ0HEIWEIlYA UC r. 1'170 [J Cl. 1<,'f.l 1 0

2ZfJ7 21. 2'179 '1:lc~7 r: Il Ar\[ HIJ Il f) VU 113(,7 111 2 ~I 3227 17b[) 111'1 ZIJ HEr\ Il CIl Yfi Alle: • 1'.71} l. riEP. 177:1 Il
"~I~n ·-fl r'ltl7Q ~II" .'. ,. 1...... ' PI'.':'''' I:'I'IIJr,l1 IIrl ~,'7/' 101 '1 ':1:>':111 1 ,1 ~l 0 1I1'17IJ1.Wl,lIrIIYI\ rr F:. L'Ie'l n



r,A!I~FALL STATIOtl NEHIORI:

RECORD GRID TRUE "rHl!jT LAroT
UlItIE: ER r\EFEREtlCE STATIotl r~AHE CO-ORDS. LAT. LONG. ALT. CATCl/llENT riE c lJr\l) rŒClmo tl •A.Il.

2251 26 21179 5570 Il SAln/HWE vn 5570 lB22 3236 1700 HAZOI-lERUEUYA ocr. 1952 JAU. 19B'I 9
2252 26 2479 508'1 [) DEHERA FI'IRH vn 50B4 1014 3236 1400 HA HHI Er; UEtl YA .JULY 19{,O FED. lS'7'I [J

2~53 26 2479 6270 Y COTSI-lOLD(RUSAPE) vn 6270 1822 3238 1800 HAZOI-lERUEUY" SI::P. 1950 ocr. l'}6B 10
225'1 26 2479 6271 Z PUtICII ROCI: vn 6271 1822 323B 1040 tlAZmlERUEUYA BEP. 19~jO .ll'tt/. 1903 9
~255 26 2479 62BB S AE:EROEEtl v'n 6280 lB12 3237 13110 IIAZIJlŒRUEr~YA DEC. 19117 tin Y 1950 0

2256 26 2'179 6291 W NYARERI-lE FI'IRM vn 6291 1810 3238 1240 HAZOI-lERUENYA JULY 1950 l'lUG. 1?71 0
2257 26 21179 6469 P JULIASDI'lLE vn 6469 1022 3239 1860 MAZOI~ERLJEUYA .JUL y 1921 •.IAlI. 1959 10
~~2~[J 26 2479 6472 S YORI: FARM vn 6472 1820 3239 1660 HAZUWEr.:IJENYA ,./AN. l'J09 JUliE 1922 10
2~5~ :-'6 21179 7078 El R. 1 .I~. P. , OFFICE vn 7078 1017 3243 1760 rlAZOI-lE RU EU yA JIILY 19[,9 10
2260 Lo[, 2479 7270 T RIIODES INYANGA IIOTEL Vil 7278 lB17 32114 1780 tlAZOI-lERUENYI'l NDV. 1917 tiAR. 1956 10

2261 26 21179 72B6 C ri yAIl G1'1 POLICE vn 7286 lB13 32411 1680 HI'lZOI-lERUEr~YA FEB. 1905 9
2ZliZ 26 2479 7292 J I:AOZlHA Vil 7292 1010 3245 1460 HAZlH/ErlIJENYA JAN. 19(.3 11AY l '}79 9
2263 26 21179 7374 Y BIDEFORO vn 73711 1020 32115 1000 HI'lZOI-lŒUErl y1'1 ocr. 19'HI SU'. 1'/79 11

22/,'1 26 2479 7370 C NYAtIGA EXP. STN. ,IIOU5E vn 7379 1817 32115 lB20 H/\ZOJ.lErWENY /\ 1I0V. 1930 11
2265 26 21179 7379 D tlYAI~GA EXP. sni. , OFFICE vn 737B 1817 3245 18110 H/\ZOI-lErWEUY /\ OCT. 1951 Il

2266 2i. 2479 7470 L NY/\IIGA EXP. STN. vn 7478 lB17 3245 1800 tIAZOllEr\UEU y1'1 .II'lN. 1961 1.1

2267 26 2479 7677 C R.I.U.F'.,TROUT HATCIlERY va 7677 1818 3246 1940 r1l\ZOl-lERUcrn/\ OCr. 19711 1'1
2:!60 26 2'177 7792 C LITTLE CONNEHAR/\ vn 7792 11110 3247 22110 lM Zml[ rWEtlY A JMI. 1%.1 11)

2269 26 2479 80B9 A TROUTElECI: !lm vn B009 1011 3249 2020 H/\ZOI-lErWEUYA OCT. 1970 11
2270 26 2479 0090 El HW UTE: EC1: vn 0090 1011 3240 2000 11AZl1HEr,UENYA OCr. .1 '}11 fi Aroll. 1970 11

2271 26 2479 8192 ri INYAUG/\ DOI-lNS I-lEST vn 8192 1010 32119 1900 111\ ZOI-lErWErl YA JULY .1905 10
2272 26 2479 8387 Z al-lARAGUZI vn 0387 !l'Il 3 3251 2100 tiAZOI-lŒUENYA JAN. 1'}46 Il Ar, • 1979 12
2273 26 21179 0390 L E:I'lRI-lOr~ DOl-lr~S vn B390 1007 3250 1960 HAZOI-lEr\UEIIY/\ .IUUE 1967 J2

22711 26 247S' 0693 G INY{)IWA OUWtlS Vil 0693 1009 3252 1030 MAZOI-lEr<IIENYA FEr::. 19:n .IUIIE J ?O~j Il>

2~75 26 2479 0980 T ABERFOYLE,GLEUEAGLES Vil 8990 1016 32511 1650 MAZOI-lErWErlYA .JAlI. 1.953 rlOv. .197(, 12

Z;!76 26 21179 n8? E r~YAFARU SCIIUOL va n89 1811 3256 1660 MAZOllErWENYA BEP. l 'J70 FED. 1?7" J 2
2277 26 21\80 21 1'1 CIIn:nt1l3AI:WE VR 0021 1755 3203 1190 11AzmiERlIEriY/\ SEP. 1950 I1AY 19(,7 0

2270 26 2490 1411 J snolls NEf: VR 0144 1740 3204 1200 IIAZ OI-lE r,lJl:: Il y/\ Nnv. .\ 'J 11 .JUIIE 19<1'l U

2279 26 21100 263 r~ I~ATUGAR FARH VR 0263 1732 3203 1080 HAZl1l-lERUErlYA rwv. 19~2 •.llJ11E 1977 6
:!;~no 26 21100 301 E UEN!:1LEYDALE VR 0:101 1005 3205 1300 HAZIHlErWENY/\ .1111. y' .1 no DEC. .\ '/~;(, n

nOl 26 2480 325 F VIRGIIIlA (r1ACHEl:E) VR 0325 1753 3205 11110 rM7.0I-lERlIErIYA IID~' • 19:)0 JUliE 19'19 0
22112 26 21180 1\06 T !n •BErlEDICT 's MISSIDN VR 0406 1002 3206 1350 tlAZOHEfWEtlY A .JIJL Y 1'/30 AUG. 1?70 LI
2203 26 2'100 467 r: rlYADERI FARHS VR 01167 1728 3204 1070 HAZlJl-IERUEl1 YA FEE:. 19'12 HM,. .1 '}OZ "22114 26 21180 496 R CIIINDENGA vr, 01196 171.3 3206 990 tl/\ ZOHEr\UE Il YA .JIII. Y 1951\ "2205 26 ZI100 659 T VlTA VR 0659 1734 3206 1130 liAZOI-lERUErlY/\ OCT. 19117 AlIG. 19CO 7

2291. ;~ i, 2480 (J12 1: RUIIYAtlGI D.CCNTRE VR 0012 1750 3208 1330 ItriZlHlE r,UE W{ A 11AY 19:jl\ ncr. 19/.1\ 0
2207 211 2400 028 C I1IYOSI VR 0020 1750 3208 1110 r1AZ 11 I-lERIIE ri YI' rlDI) • 193'} AUG. 1972 0

2280 26 2400 870 G I:ATSEl:lltlYA VR 0878 1723 3209 1100 M/\ZUHErWENYA JULY l '}5'1 AUG. l'?? 1.> 6
2209 21t 2480 908 F' I-lEYA CLIrlle VR 0908 lBOl 320B 1300 HAZIJI-lERIJErlY/\ IWV. 19611 11AY 1900 0
2290 26 2·100 930 N IlYAGADZI VR 0930 1749 3209 1160 tlf,Zmil:: rw1:: NYI' OCT. 1'772 Il

2291 26 21\00 1008 Y r~YAIlG/\DZI HYORO VR 1000 1001 3209 1220 HnZOlIERUErlYA .IAlI. 1906 0

2292 26 21100 1305 H I-lEYI'l vr, 1305 1003 3211 1270 rtAzimERIJEtI yA .IUL y 1'/::; 1 .Il/IIE l'} 10'1 Il

2~?':3 26 21180 15110 r. OCEL91IJR EST. (I1I\CIII::I:E) vr, 15110 17114 3211 1070 riA ZOIŒIWE IIY A rlOv. 1979 .Il/LY ['}Ol 7
2294 26 2480 1602 T rlF'RLJRU vr, 1602 11105 3212 1300 MAZOHErlIJEIIYA JAII. 191.5 IIDl). 1971 8
2295 26 2400 163; G IŒDl.AlWS VR 1637 17115 3213 1090 tl /\ Z1111 [r( UEri yA SEP. 19117 f,r'r, • 1979 7



IHlINrlll.L STIlTIotl Ill:: HW l'II:

nECORO CRIO TRUE FII'lST LAST
IWIIDER HEFEREIlCE STIlTIOtl NIIHE CO-OIlOS. LIIT. LONC. IILT. Cf'\TCmlEtlT nEClmo r\EGllI'W Il. fi • n •

2296 26 2400 1774 r: 11U T01<0 VR 1774 1725 3213 1250 HIIZOIŒrWEIl y/\ JULY 1900 6
2297 26 2400 1922 R IIIIRIlP/\R/\ FMII VR 1922 1753 3214 1130 H/\ ZOW Er<\JE tI Y/\ ..JULY 1930 .JUIIE 1964 7
2299 26 2400 2051 C OIllH)AL VR 2051 1737 3215 1060 HA ZlHlEl'< Ur:.: Il yIl ,JUliE 1903 7
:!:!99 26 2400 2072 E IIUTOI:O l''UItP !HlnlON VI'( 2072 1726 3215 1200 Hfl ZnUŒUEtI yfi 1I1\1'~ • 1'159 l.

2300 26 2400 2090 Z 1( MilS Il vn 2090 1715 321::; 910 H,UOWEI'WEIlYII JlILY 19::;4 IIDV. 1963 {,

2301 2(, 24UO 2091 Il Il Y11111\ ZIHiE VI'( 2091 1716 321:3 910 HI\ZOWEI'~UENy fi FE~: • 19{,~' OCT. 1?711 (J

2302 26 2400 2124 L 11/\YO POLICE VR 2124 1752 3217 1100 HIIZOWErWEIlYII !lEC. 1963 7
:!303 26 2490 2161" El r,lIl:ORE FAI'(II vn 2161 1732 3215 1070 HAZOUmUENYA J/\N. 19l.0 IIDV. 1977 7
2304 26 2490 2313 R LEIHEGLOS EsrllTE VR 2313 1757 3217 1130 HA Z0WEr< UEIl YA SEP. 1943 AUr.. 1967 7
~!:)O~ 2..', 24IJO ~'126 P SELE:OmIE (IIIIYCJ l VR 2426 1751 3217 1100 HflZmlEr<UEtlYA JULY 1943 FED. 1952 7

2306 26 2400 25~5 X HIIYO RlIIlCII VR 2525 1752 3210 1100 HIlZOWERlIEIlYA JllL.Y 1923 JlIIlE 1?43 6
2307 26 2400 2032 F UGflRO vn :!(]32 1740 3219 1070 HAZ!lUEI'WENYII JULY 1?7'1 NOl). 1970 6
2309 26 2400 2904 W 11l.lDZOllCil vr~ 2994 1719 3222 1070 HflZOWEr<UEIlYA JULY 1954 flUC. 1976 6
2::109 26 2490 3053 W IlYIIIISIZI vn 3053 1736 3220 1033 HflZOIlEnUEtlYA NOV. 1907 7
2310 26 2400 3119 R TAiIOA I.C.A. VR 3119 1755 3221 1100 HIIZOWErWEUYA OCr. 1969 7

2311 26 2400 3264 A BUOJC.A HflRIR/\ 5CIIIJOL VI', 3264 1731 3221 1050 1111 ZOU EI'~U EtI YIl ocr. 1?6l. 7
2312 26 21100 3297 A 11UOZOUCA vn 3297 1719 3221 1030 I1AZOWEnUEUYA FEE:. 1904 6
2313 26 2'100 3427 C UITllllEI: vr~ 3427 1750 3223 1040 Ilt,Z !lWEI'~ UE tI yfl DEC. 1947 ,JUL y 1?7 :l lo

2314 26 2400 3579 S RUI:IIU vn 3579 1723 3223 1000 MZOWŒUEIlYA ocr. 195'1 OCT. 1963 6
2:]15 26 2400 3591 V IILL SOULS' Inss:rOIl VH 3591 1721 3224 1070 HIIZOIŒf,UE:NY,\ JULY 1';'311 Ilfl Y 1901 {,

231 0 ." 7400 3673 V 11SIIIHEiO VR 3673 1726 3224 1090 HAZOUEnUEIlYA JII/I. 170'1 {,

2,117 ~b 2<1flO 3l,?7 ~I RUN"(IINGfl VR ,1697 1713 3224 'HO 11fl Zou El'<IJE 11"( Il DEC. 1770 rE[:. 1'?7 (. (,

2319 26 2'190 3709 J TMlDA, HAI"IIRun/\ vn 3709 1901 3224 1300 HIIZOIŒlWEIlYII JUliE 1?73 FE~: • 1979 7
231? 26 2490 3710 T TMIDA, NYAIfOWE vr~ 3710 1759 3225 1000 HA ZOI/Er\UEIl yfl HAY 1?54 11(,11. l'nu 7

2320 26 2-190 39~3 Z BUOJCA OUl:U SCIIOOL VR 3953 1737 3226 1000 1111Z0WEHlIEIlYA tlOV. l 'HJO AUG. 1'1011 {,

23~1 26 2400 3'i'60 r. I-tIITEDZf'l CLIIlIC VI'< 3960 1733 3223 960 HIIZOWEnUEIIYfl OEC. l 'lb3 b

2322 26 2'100 4370 L l:flrOIlDURO vn 4379 1723 3229 960 1111 ZOWEr\U Ell YIl FEE:. 19{'6 t,l"r~ • 1970 6
2323 :! {, 2400 'ISO:! W f1fl TIf CLI lU:: 1l0.6 vn 4502 1904 3229 1200 HAZO\ŒrWEIlYA li r.r~ • 1?70 SF.P. 1'170 n
232'1 26 2400 'lS40 H o AI: AHmf'l VI1 4540 1743 3229 1000 HAZOWE1WEUYII GEl". 1?71 flUr.. 1'176 (,

232~) 26 2400 45'10 R IIAI:OSA 'JI', 45?0 1717 3230 950 H/\ZOUEr\UENYA flUG. 194'1 6

2326 26 2400 1\610 X ST.HARY'SIHHAIlOAHBlnIl VI'< 4610 1755 3230 1100 HflZOWŒIJEIlYf'l ocr. l'N,? OCT. 197'1 7

~!327 26 2490 11625 E TAlmA, \)EWEnWI vr~ 4625 1750 3220 1020 MZ OIIEr\UEN Yfl HflY 1'154 IIM 1'17 '1 6
2320 26 2490 4051 A CHll:ORE IWRTH vn 11051 173~ 3235 950 Il fi Z01lEr\ UEIl YIl OCT. 1962 AliG. l'nt. 6
232 1J 2l, 2400 Il'7'16 Il Il YAIl MI J J IIILUi \} r~ 4946 1740 3230 ?60 Il Il ZOW El'< li 1: Il Yfl lU, Y 1?5'1 .JUIIE 1?71 LI

2330 26 2'100 50 lJO 1: ':flTSAllIl[ IIcnIC Vf~ 5090 1717 3232 965 HIIZOWEilUEIlY Il Dec. 1'10:) 6

~331
-, , 2'100 5237 X IIU1MiA vr~ 5239 1744 3233 0'10 1111 ZUIIErWEIl Yfl JUL'f 1'l07 (,'.0

2332 2b 2400 5~B'} C NII/:nIlA I:EEI" vr~ 5509 1717 3235 900 HAZOWErWEIlYA JAU. 1?76 r-E[:. 1970 l,

2333 2/J 2400 6002 [{ IIARUSIHl vn 6002 1004 3230 1215 IlflZOI/E IWEllY A (\PI~ • 1 '107 -
233'\ 2l. 2400 6090 X 11111:IIIIA STonE vr~ 6090 1719 3236 070 11 ,U llll ErW 1: Il O

( A ,IIUlE 1 ~i' 1 (j .JUlle 173'1 {,

:?~1 35 -, , 2'1(10 6~l'l G IlYflJE!J:[ vr~ 6214 1759 3230 1130 Hn Z0 1Ir:r~U 1: Il Yfl 1I0V. 19~iO Il r:"' • l 'i7 {, (.•. U

2:)36 2(, 2400 6329 G JEltIlfI Vfl 6329 1751 321\2 1000 liA ZOWEIWEtlY Il .IUt. Y 1'1U7 7
2:13;' 26 2'100 (,3?? Il Il YflIIo'\ Tfl I/fl vr~ 63'n 1712 323'1 759 HflZOIIŒUEIIY,) DEC. J 'J07 "
2:1:19 :!6 2'100 6501 r Cllf~LOIl vr~ b501 10011 3240 1260 11fl Znw Er\\) EIl Y1\ JMl. 1? H. !;cro

• 1"'''1;''' 7I,• ..J

:!:13? " , 2400 115'12 Il IlMID U1: Il vr~ :'1~;'12 174'1 :J;~'IO 101.15 IIfIzmlEr~IfCIlYfl t,UG. 1'ID '1 6~.,

"11(\ ?I. 74nn 1.11 Q:' r- r: Il lUMG IlY VI1 l,{,'i'':j 1.714 3241 760 liA WWL [WC Il YIl FEE: • 11'11- r· JlILY 19~U {,loJoJ



r.AINFALL STATION NETUOr,l(

r.ECnrlO r:rnD Tr.tJE nr.ST L(.!iT

IWIf[:U, r.EFEf\EI/CE STATION IMME CO-Of\DS. LAT. LOIJG. ALT. CATClltlEI/,. m::COf\l) fŒCUfm Il. A• r, •

231\1 26 21\00 6896 Y 11AI(AlIA CI·JAHBER VI1 6996 1713' 32'12 760 HAZOWEr-UENYA SEP. 1950 SEP. 1971 5

23"2 26 21\00 7001\ n nmNEr.' S FARM VR 7001\ Hl03 321\3 1260 liA7.0WmIJENYI\ .11'11/. 1976 SEP. 1'176 7
2343 26 21\00 7097 R IH'AI1AtJDE I:EEP VR 7097 1713 32113 700 11AZOWERUENY I~ .J MI • 1'17b Arf, • 1970 .-...
2~1I11 26 2'100 7112 Il HOUNT HELLEr,AY VR 7112 1758 32011 1310 111'17. OIJ EfWE NyA JULY 1952 FEEl. 1977 7
231\5 26 21100 7207 l FLI'lIWEI( VR 7207 1002 321\1\ 131\0 H1\ ZmIE RIIE Il Y1\ OCT. 1971 SEr. 197:'; 0

23"6 26 21\00 7211\ T IJYANGI\ SECDtlDARY SCflOOL vr. 7211\ 1758 321\6 1330 Hl\ZmIERIJENYA DEC. 1960 HI\Y 1977 °23·17 26 2·180 7751\ l' ElIl1 HISSION VR 7751\ 1736 3249 870 HA ZOIJEr<UEIJYA DEC. 1952 7

231\9 26 21180 7769 X AVII.I\ tlISSION' VR 7769 1720 321\7 730 liA zmlE fWENY 1\ OCT. 1'}51\ OC,.. 198(, (J

23-19 26 21\00 7909 n NYANGlII VR 7909 1001 321\7 1990 HI\ZOWErWEIJYA FED. 1969 DCC. 1978 10
2~150 26 21100 7981\ l' NYARUGWE ItIUE Vf, 79011 1720 32I\B 550 H1\ ZIHIEf,lIE Il YA FED. l'}US ,IIJIIE 190[, ".1

2351 26 21\00 8537 G NYATSflIJGA vr. 8537 171\5 3252 900 liA ZOIŒRUEN yA .JUI.Y 1973 tlAr.. 1979 0
2352 26 2480 05(.2 ,1 NYAZINGWE VR 8562 1732 3251 820 HI\ ZOW EfWEN yA AIIG. 1976 ,JI\II. 1'}77 ,

u

2353 26 2400 8709 T NYAHflROPA, SEr-EI:O VR 8709 1801 3253 101\0 HAZOWmUENYA 1/0 V• 1'}50 DEC. 1978 l"..
2351\ 26 21\00 0825 V f,EGINA COELI HISSrOIJ Vf, 0025 1752 3253 000 HAZOIlEf,IIEI/YA JMl. 1957 '}

2355 26 2"00 0997 G CHI/WIZO T. T. L. vr. 0997 1712 3252 660 lM ZOWE rWE IIY A DE.C. 1963 Arf" 1975 ~

.J

2:~fi(. 26 2"00 9139 l NYADOIJA VR 9139 17111\ 3255 1250 HAZOIlErWEI/ y1\ .JULY 1973 FEO. 1979 7
2357 26 2"00 91\51 A HAnZI VR 91\51 1738 3257 760 111\ ZOWE r.1I EIJ YA OCT. 1976 DU. 1'}77 1.

2::150 2b 2"00 9525 l' NYAHAROPA IRr<IGATIOtl VR 9525 1752 3257 01\0 tlAZOIlERUEI/YA ,IUIIE 1953 n
2359 26 21\00 9805 X FO.1E:E VR 9005 1719 3259 61\0 HAZOIŒf,UENYA IMY J961\ HAr, • 1976 .-.J
23110 2[, 2"00 9993 l' fWEI/YA RIVEr. Vf, 9893 171.5 3259 510 HA Z0 liE f<U r:: Ny(\ JUNE 195(, FEE:. 1776 ~)

23(,1 26 2·101 . 156 R I1flGUWA DAH VS 015(, 161\1 3201\ 810 liA 7. OIJEfWEIIYA HAR. t97=! 11f.f' • .197[/ 6
~!::Jl, 2 2l. 2"01 226 S CmTSUtlGO F'I':UIIGWE VS 0226 1652 3205 760 HAZOWEfWENYI\ OCT. 197" NOV • . .! 'nu "236:] 2(. 2"01 533 B DINOI VS 0533 1(,1\8 3205 700 liA ZOWŒUENY A 11.,r. • 1953 SEP. 1976 "23(,1\ 2b :!1I01 B6i ft CHIttllNDA VS 061 163f:l 3208 81\0 HAZOUEfWENYA NOV. 19B1 l,

2365 26 2"91 1001 I( CIlAREWA Vs 1001 1711 3200 850 I1AZOWERUENYA Imv. 19l,3 AliG. 1976 6

:.'.36/. ~6 21\ El 1 13lo2 C mJ DA Il D0 HISSION VS 1362 1(,35 3213 790 Il AZml!, f, UEtl yA IHlV. 1'}5'1 AUG. J 'j'77 l,

2367 26 2·101 2110 a CIIIIIGURURU vs 2110 1705 321~ 020 NA ZfJWEr,UE/J YA JIILY J.'}~I\ ,JUNF. 1975 "23[.0 26 21\Ftl 2219 .1 [:EtlSON MIIJE VS 2219 1701 3216 l,90 ItI\ZOUEfWENYA tlOV. 1975 OCT. 197(, l,

2369 26 2481 2340 Z OLD I1flZOWE or,IOI;E VS 23'10 1645 3217 572 liA Z11 WE RUE NY1\ DEC. 19117 7
2370 U, 21\01 ~705 Il IIAIlIHUTSA SCIIOUL VS 2705 1700 3219 090 HI\Z LHIEr<IIEN Y1\ dAlI. 190~~ "
2,171 26 24Bl 3079 T NYAD/\/WA TSETSE C/\/1P vn 3079 1620 3221 500 HAZOWE:r,UEUYA ocr. 1'770 ,lUNE 1974 t.

2:~72 2/J 21\01 3(,04 F- t! Y/\/11:0110 vs 3601\ 1709 3224 7l.0 HI\ ZnUEf\llEtlY (', JIILY l'}511 ,
u

:'371 26 2401 3927 (] SIlINGI~ RIVER vs 3927 1702 3226 630 HI\ ZllHEfWEllY 1\ 1l0V. 1959 (',rf, • 1776 l,

23]'1 ,: fJ 2"01 3958 Z IlAr,YHOUIH IlISSItJIJ VS 3950 161\0 3226 620 Il 1\ 7. 0 HE HU EIl YA ,ItoN. 1'}5 J l.

2375 <.6 21\01 420B II HUDZI VS "200 1707 3227 BOO III1ZnWEr\UENYA JMl. J976 DEC. .l700 ,~

:'.37(, 2(. 21\01 "712 T CflINGWEtlE SCIIOOL VS 1\712 1701\ 3229 870 liA ZlJWErWENY 1\ rc[:. 17(,b .lULY l '77::; i,

2377 26 21101 5227 D I1@OSI 01'111 VS 5227 1657 3229 600 11AZOWEliUEIIYA FED. 1966 ['EE:. 1970 6
2:170 26 21101 5450 H IJYATANA vs 5"50 16"1\ 3231\ Il'10 IIAznWEfWEtlYA /lUV. 19l,1I ,H,Il • l'l75 !o

2379 26 2·101 51\61 Il 11UI:rJSA VS ~j"61 1630 32311 (,1\0 11AZOWŒUEIIYA ,IAII. 19l,9 rFl:: • l'}72, '0",1

23no 26 2'1lH ~)559 P Hlll:OSA SCHOOL vs 555(1 1(,30 32,1" 6l,0 111\ ZmIE RUE NY1\ NOV. 1959 ,IMJ. 19l,';) (,

2,Hl! 26 2401 6132 H 1:OlWO DM VS (,J32 1(,)55 3238 620 111\ ZOHEfWrll y(', FEE: • 19b1, I-Irol~ • 1971\ b

2:UJ2 26 2!l1l1 ll521 I( iWI\ll C(lI1P HSE '1 IJS (,521 1700 32"1 720 Ilfl7.fHIEIWEIlYI\ HM,. 197,1 1lEl;. l 'n7 (,

2303 'l6 2·Hl1 6819 .1 I(BTWA I(EEr VS 6817 1701 32'12 720 liA Z0 Il Ef\UE Il yA DEC. 1975 F~ [:. 1977 6
:!30" 26 2"111 (1022 H NYAHAYAr.IJI:A VS {,lI 22 165'} JZI\2 760 1\(', Z0111::: f\UEIIY 1\ IWV. 1907 {,

2395 2b 2'101 7739 .1 11SAU I:EEP VS 773'} 1650 32"7 560 li AZ011 Er, Il EII Yfi JMI. lS'7b JIII.Y 177b 6



RAINFALL STATION NEHlOm:

m::ClmO GlnD TRUE l'"maT LA!JT

NU/1BER fŒFEf\ENCE BlATIotl NAME CO-OROS. LAT. LONG. ALT. CATCllMEtlT f\ECORO f\ECOf,D 11.1'\ • r, •

2306 26 21\01 05j·; Il GOZI I:EEP VS 0501\ 1709 3252 670 MAZOIŒRUEtlYA JAll. l'n6 .ILlIlE 1977 5

:! 3 117 26 21\01 0525 Il IlYAHAPANDA,POLICE ".' S 0525 1657 3253 630 ttAZOllEIWEIlYA BEP. l 'J M, ocr. l'n 7 l,

2300 26 21\ El 1 0600 V GOZI, AGRIC VS 0600 1711 3252 670 MAZOIlERllEIlYA '1l0V. 1907 <.

"
7.:iol: 'lI> 21\01 nOl\l 1; NYflIlUI:U RIVr:n 5cllOOL V" nOl\l 161\9 3253 520 ttI'lZOJ.lEIWEllYA 5EP. 1']7 ;! ,JUliE l '}7 6 6.J

.,~ . :'7 2'177 1\331 D TUZUI:A Vil 4331 2031 3227 000 E. [:OROER AUG. 1962 0
&;, ..s, .

2391 27 21\77 1\1\'13 A CIIIPl',NGAf,1I VN 1\1\1\3 2025 3220 1020 E. BoriDER JAN. 17{,7 NOV. l 'J7 l- B

2392 27 21\77 1\713 T ZAHCIIIYI'l Vil 1\713 20112 3229 500 E. E:nfiDEr, OCT. 1960 f~F'I~ • 197:::; a
23"3 27 21\77 1\741 Z CIIII:Of\E tlI5SIOIl VN 1\7'11 2027 3231 1030 E. BoriDER SEP. 171 ;! H)
239'1 27 21\77 5051 L 1I0RUS VN 5051 2q21 3231 1060 E. [:OfiDER NOV. 1?'I6 l'"ED. 1'}77 9

239:5 27 21\77 5551 E CELUI: (CIIIPIHCE) VII 5551 2021 3231\ 1000 E.BORDER JULY 1951 .JUNE 176,1 11

2396 27 2477 6167 Z CIIIPIIlGE Vil 6167 2012 3237 1130 E. BOf\DER JllLY 1'/12 11

2397 27 21\77 6231\ X ELIZAE:ETlIVILLE VII 6231\ 2030 3239 1000 E. EIOf,DER HAR. 1937 111'lR. 191\~' 12

2398 27 2477 6320 Z CWEllZI VN 6320 2033 3239 0'10 E. BORDr::R OCT. 1962 12

2399 27 21\77 636'1 N CIIIPINGE EXP. SHI. VN 6361\ 2013 3239 990 E. E:OIWEr, .lULY 194" 10

21\00 27 2477 61\77 L VLEIPLAATS Vil 6477 2007 321\1 1040 E.BORDER IWV. 191\0 ?

21\01 27 21\77 6535 Z SANtlIE5RlIST VI~ 6535 2029 3239 91\0 E. BOf\DER DEC. 171\1 OCT. 1.,,1\6 12

21\02 27 2477 6509 Il Roor:J.lOOD VIl'6599 2000 321\0 1330 E. E:Or,DER HAY 1929 12

21\03 27 21\77 6631 D JEIWEY TEA E!HAlE VN 6b31 2031 32'10 770 E. BOf<OEf< SEP. 1739 11

2401\ 27 21\77 6630 L CllIllYADllllA Vil 6630 2029 32'11 1000 E. [:IJriDER 11IJV • 1962 12

2'105 27 21\77 6743 S GUllGlltlYMIA VN 691\3 2024 3243 1100 E. E:Of\DEr~ JULY 1941\ JAII. 1'}57 1""-

21\Ol, 27 2477 70'12 A HOUln SELIIIDA /1I55Iotl VII 701\2 2025 321\3 1000 E. [:Of\DEr, IWV. 1910 J 4

21\07 27 21\77 7054 N !.ETTIE ml f.I Il "IN 7051\ 2019 321\2 920 E. E:Of,DER DEC. 1924 JUlIE 1?1J'1 rI

21\00 27 21\77 711\3 1: CU NG IIIl YAIl Il l'"Of\EST Vil 7143 2024 321\1\ 1000 E. [:ORDER DEC. 1950 11

21\0? 27 21\77 7153 J.l STmLINC (CIIIPHIGE) VN 7153 2010 321\3 900 E. [:OIWEf, JULY 19l,'1 9

21\10 27 2-177 721\0 n ZONA VIl 7210 2027 321\1\ 0130 ' E. [:OIW[R JAU. 1946 12

21\11 27 2477 7291 W OlmU5T Vil 7291 2000 32411 131\0 E. BOrWEf, IWV. 1929 .JlHlE 1';',16 12

2'112 27 2'177 7290 D TIIORlnotl VII 7290 1955 32'11\ 1650 E. E:ORDER OCT. 19'10 10

21\13 27 21\77 7371\ L LIIUGIIING J.lArErW VN 7371\ 2000 3245 1100 E. r.orwEr, nCT. 191\::1 1Z

21114 27 21\77 7303 Il LU5ITlI r-'OHER STATIOIl VN 7303 2003 321\'1 ObO E. [:Of,OEI~ SEP. 1965 1l0V. 1973 12

:!I\ 15 27 :!I\77 739'1 Il TnllDEVEL Vil 7391\ 1957 321\5 1400 E. BOfiDEr, IIM, • l'}I\b 12

21\.16 27 21\77 7542 T HT.SILINDA"r.Of<DER POST VIl 7542 2025 3245 990 E. r.OfWEf, ,JAU. 1972 l'lUG. 1976 12

2'117 27 21\77 ni'J·' A CMir'ElmAIl VN 7594 1957 321\5 11\60 E. [<I1f\DEr, AUG. 1960 JI'III. 1976 12

21\1l) 27 2-177 71109 Il LITTlE:E:ERG VIl 7009 2000 321\0 1130 E. E:Of\DER ,JUUE 1976 OCT. 1977 L'l
21\1? 27 21\77 71.191\ B DEYSBIWOI: VN 7071\ 1'}50 32'10 1590 E. BlmDEr< JULY 1960 l'IUG. 1771.1 12
2&120 27 2477 7992 H I1UTZARARA VIl 7992 1958 3240 1500 E. BOf,DEr, l'\UG. 1960 llOV. 1970 .L2

;.~ 'I;! 1 27 21\77 7979 Cl HESTJ.lI'\f\O 1I0! VII 79?'i' 1751\ 321\0 12'10 E • BOHOEr, JAlI. l'l6'"! 10
2'122 27 21\77 0062 J f,A lELSIIOEI: Vil 0062 2015 321\0 900 E. [:Of,nER DEC. 1932 Il

~!'1;~3 27 21\77 0069 R IIOLI'"' B cnAC VN UOl,'} 2011 321\9 9'}0 E • DorwEr, MY 1977 1'1
2'12'1 27 2477 0076 Z upr'ER f, Alli) 1'" ornEl Il Vil n076 2007 321\0 1000 E. [:Of\DŒ SEP. 1906 J 2
2425 27 2'177 BI59 P SUUTIl [) lHlIl I,m 0159 2016 321\9 7:::;0 E • [:OfWr:.I~ SEP. 177 () 10

2 1126 27 2'177 0161\ V CIIH:UZAIM Vil 0161\ 2013 32'19 800 E. [:OI~DEI~ ,JilL Y 1'/20 DEC. 1937 Il
21\27 27 21\77 OUl9 X AL[:ntIY (CIIIIIMHIIMlI) VII 0109 1959 321\9 12;!O E • [: 0 fW Er, OCT. 17'1/, l'\f'I~ • 1976 12
21120 27 2177 0365 Il 1lEU.'!:: 1 II'l VU 0365 201'1 3250 DAO E • DlmOEr, FEE:. 190~j .JUliE 1 72;~ J 5
~!'129 27 2'177 11371\ Y IIAYrIELD VN E1371\ 2000 3250 900 E. [lOf,DEr, SEP. 1'106 12
2430 27 21\77 8462 T EA5TLEIGII VII 01\62 ;~o 15 3251 060 E. r::or\DEf, 111',r: • 19'1'1 JlJLY 1'}7? 11



RAINFALL STATIIHI NETIlORI(

fŒCllRO GIno TRUE FmST LAlH
NIlttE:ER REFERENCE 9TATIDtl NAME CU-OROS. LAT. LONG. l'lL T. CI'lTCIIMENT f\ECnfm fŒCllr\D Il.''. R.

2431 27 21\77 91\72 E VEIU1O/IT VN 8472 2009 3251 1020 E.BORDER OCT. 1910 1~

21\32 27 21\77 0569 I( 1l0L VE Il liAit PT o/~ VN 8569 2011 3252 1600 E. [lORDEf~ DEC. .\91\5 ""N. 1'779 12
2433 27 21\77 9502 Z ND 1/11'1 VII 0781 2001\ 3252 61\0 E.E:ORDER FEE: • 1963 12
21\34 27 21\77 0503 A LOIlER INGORIHI'I VN 9593 2003 3251 530 E. E:Of<DER OCT. 196;! APR. 1979 12
21\35 27 21\77 9672 X FER/I CREEI( VII 8672 2009 3252 1000 E. Bl1IWEf< SEP. 1906 12

21\36 27 2477 0695 L RUSITU MISSION VII 9695 2002 3252 1070 E. r.OROEf~ JULY 1931J SEP. 1977 17
2437 27 2477 1]998 El CIIIIWI(IlE PArnOL VN 9990 1955 3253 1300 E. r.rmDER •.II1tŒ 1955 1·1 AR • .\970 .12
21\30 27 21\77 9195 a SPRINGFIELD VN 9195 1957 3255 1190 E.BORDER ,IUL y 191\1\ ""y 1970 12
2439 27 21\77 9290 T GLEIICOE FOREST VII 9290 1959 3255 1310 E.BorWER SEP. 1953 OCT. 1970 12
21\40 27 21\77 9386 Y HUCHADZIYA VN 9386 2001 3256 0700 E.BORDER JULY 1997 12

21\1\1 27 21\77 9392 E TI'lRl(1'l FOREST VII 9392 1959 3256 1190 E. BORDEI~ AUG. 1955 12
21\1\2 27 21\77 9508 S UPPER VIIIBA VN 9598 2001 3257 1060 E .E:ORDER F[;8. 1960 "MI. 1979 12
2,11\3 27 21\79 7191 G CLOUDLANDS VP 7191 1905 321\4 1600 E .E:OfWER JlILY 1927 111'1 Y 1903 11
:! 1\ 1\ 1\ '27 2470 7193 J LAURENCEVILLE VP 7193 1903 3241\ 1200 E.BOROER JIJLY 192(, JUliE 1959 11
241\5 27 21\79 7194 1(" FARLEIGII VP 7191\ 1903 3241\ 1200 E.BOROER AUG. 1959 BAr,. 1.9(,9 10

21\4!' 27 21\7A 7285 J GI"lEEIICROFT COFFEE ESTATE VP 7205 1909 3241\ 1310 E. BOfWER 1I01! • 1972 11

21\·17 2"' 2a~7B n07 L VUMBA llEIGIHS VP 7297 1907 321\1\ 1710 E.BOROER OCT. 191\8 .tUilE 1901\ Il
7.'11\( !i 2!\78 7289 N NYI'lHBENI VP 7299 1905 321\1\ 1630 E • BOHOEf< JlIl.Y 191\0 •.JUIIE 1960 11\
21\49 :!7 2479 7377 J MAtlYERA vr 7377 1913 3245 700 E.r.ORDER JIIII. 191\0 1 1
21\50 27 21\78 71\09 E SELDDtISEEtl VP 71\B9 1907 321\5 1670 E.BOHllER JlILY 1905 9

21\51 27 21\79 71\93 I( EXCELSIOR FALLSCROFT VP 7493 1904 3246 1500 E. BOfWEf< MAR. 1905 Il
2452 27 21\79 71\96 N LAS AIIOD VP 7496 1901 321\5 1220 E.BORDEf< JlILY 1'751 JUliE 1966 11
2,153 27 21\78 7592 S EXCELSIOR FALLS VP 7592 1901\ 321\6 1360 E. BOf,DER Mf, • 1967 ;!O
21\51\ 27 21\78 7707 S SETTLER VP 7707 1950 321\6 1300 E • E:ORDER JMI. 17(,9 9
21\55 27 2470 7785 C LEOPARD ROCI( 1I0TEL VP 7785 1908 321\7 11\60 E. E:Of,DER JI'It/. 1930 DEC. 19ao 15

:!0156 27 21\78 7796 0 IIEXTLE VP 770(, 1907 3250 1660 E. E:ORllEf< OCT. 1952 ftPf, • 1975 12
21\57 27 2479 7797 E VUMBA NATIONAL P I\I~ I( VP 7707 1~07 321\7 1520 E.BORDER JUI.Y 1929 Il,

21\58 27 2470 7991 r. 1I0BOI:EII VP 7991 1901\ 321\0 1190 E. DOf,[)ER FE[:. .\ 'i' Hl 1'II.ll~. 19:!b .\ :!
2459 27 2479 9094 Il VUI1E:A ESTATE vr 8091\ 1903 321\9 1220 E.E:l1ROER JULY 191\0 .lUNE 19(.5 12
:! 1\ bO 27 247ll OHI5 H NORSELANO VP 8105 1900 321\9 1220 E.E:ORDER SEP. 1927 ,JUliE 171\5 17

21\61 27 2479 0391 L CI"lAI:E VAI.LEY VP 0391 1901\ 3250 1080 E. E:orWEf, OCT. 19(,7 JAIl. 1977 12
2462 27 2473 8470 F BHOlltltlILL ESTATE VP a470 1911 3251 700 E. [:ORDEr~ l'IUG. l'i'b7 IIM? 1930 9
21\63 27 2479 91\94 Y MUGAIIIIU VP 0494 1903 3251 1060 E.BOROER I1A Y 1971\ .1.2
21\64 ., .. 2479 0503 Il tlYIJODI FAR,II ,! P 0503 1953 3251 1220 E. E:[)RDER NOV. 1 1lt.. 7 l'EE:. 197:) lO.. ,
21\65 27 2479 9515 Il SAIlErWHBI VP 0515 191\6 3251 1000 E. E:OHDEr< OCT. 191\0 l'IPf, • 1970 .1"o.

21\(,6 27· 21\79 0597 Z G~IINOINGIlI FAr,M VP 0507 1907 3251 730 E. E:ormEf< M'f, • 1900 12
21\67 27 2478 0610 Z CIIlMl'ltUM A1U , POLICE VP 8610 191\8 3252 1520 E. E:l1HOER SEP. 1953 10
21\60 27 21\79 0710 Il CllItIAt/IHI\NI,O. fi. VF' B710 1940 3252 11\70 E •['OROER SEP. IIJ9r:J 10
2469 27 2479 8712 H CHIMAIUI1A/U, PORI( PIE VP 8712 191\7 3253 1970 E. [:rmOER DEC. 1976 11
21\70 27 21\78 8nOl G CIIISENGU VP 8BOl 1953 3253 11\00 E. BOfWER 11(,0( 1955 11

21\71 27 2479 8907 X ['EL/1otIT (CIIIMA/HMla) VP 0907 1950 3251\ 1460 E • E: 0fm Er, IWV. 1. 91\(, nCT. l'lb:! 10
21\72 27 2479 0912 C EI'lSTERN III GIILAtl!l5 fŒ5. ST I!P 0912 191\7 3253 1520 E. E:Of,[)ER ,Iflt/. 1 n:'j:~ Il/",Y t 'J(':'j 1.1
2473 27 2479 9002 A MUGUZO PAmOL VP 9002 1953 325'1 1620 E.E:OROER liOV. Inï3 J 1
21\74 27 2117B 9001\ C LlotIIHU.S Frm. f'ES. VP 9001\ 1952 3251\ 1510 E. [:Of\llER "'OV. 195(.> ..JIHII: l'i71 10
21175 27 21\79 9106 Il LIotlllILLS (HAIoIEIl"E) VP 9106 1951 3255' 1540 F. • f.:Olwr:r, .JArl. 19-11 lICT. 19~ï6 10



f\1'\INFI'ILL STI'ITION NETlWRI<

lŒCORO GRID TRUE l'Iran LI'IST
"UMr::[R REfERENCE STI'ITION 'lAME Cll··or10D. LI'IT. LONG. l'ILT. CI'ITCmlENT rŒcorw r\ECl1rW Il. A. r,.

2476 27 2470 9121 E ROI'ID CMP 111'\11 0 VP 9121 191\3 3255 1160 E.E:orWEn HAli. 1973 JUlIE 1970 12
21\77 27 2470 931~ Il IlARTIN FOREST VP 9315 191\6 3256 1320 E.BOIWER AUG. 19'16 12

21\79 27 2470 9321 Y. CI1II:tlIOlA SCIIUOL VP 9321 1943 3256 1130 E. E:l1RDER l'Iprl. 1'Jl12 1.2

2479 27 21\70 9&00 1'1 TILBURY VP 9600 1954 3250 1010 E. DUrWEr1 OCT. 191\7 12
2400 27 21\70 ~600 J WELGELEGEII VP 9600 1950 3257 1130 E. BORDEr1 /IOV. 1950 DEC. 190'1 11

21\01 27 2'170 91113 G (l UTIl MW E,oUlm UCIIlJOL VP 9013 1'7'16 3259 1130 E. E:orWER .JUL Y 1?b5 .IOL Y 1?711 .t 2

2'102 27 21179 7134 P IIlWIIDWE Vil 713'1 19'11 321\3 15BO E.BORDER Ll/'\ll. 193'1 DEC. 1953 12
2'10:J 27 21\79 7356 F CIIIPUIIGU Fl'IL I.S Vil 7356 1029 321\5 1760 E. BorWER NOV. 1939 IIUG. 1975 lb

2'1011 27 ~!'179 71\1\9 G DUllBll Vll 71\1\9 Hl31J 3245 020 E. E:orWER DEC. 1952 IID'J. 197b 11

2'105 27 2'179 7M5 R R.I.t~.P. ,PUtlGWE FIILLS Vll 7665 1024 3247 171\0 F..SORDER UCT. 1971\ 1'[[:. 1'776 20

2'196 27 21\79 77~0 S IROI~ CLIFFS Vll 7750 1929 321\7 1050 E. BorWER ~IIlR • 1976 JUliE 1'779 20
;!'1U7 27 21\79 7776 Il R.l.N.P.,UPPER PUIIGIIE Vll 7776 1010 321\7 2020 E. Bor1DER OCT. 1971\ 12

2'100 27 2479 79115 li HPOTEDZI VII 7045 1935 32'10 900 E.BORDER DEC. 1950 JULY 1977 Il

2'197 27 2'179 79117 Y lIotlDE E:USINESS CENTRE va 79'17 1931\ 32'19 940 E.BORDER OCT. 1979 11

2'190 27 21179 7972 A R.I.II.P.,IIIDZERA va 7972 1921 321\0 2040 E.BORDER OCT. 1971\ FEE:. 1976 1b

21\91 27 21\79 0069 l' MTENDERE DAM Vil 0069 IB22 321\9 11:120 E.BORDER OCT. 1'75'7 JUNE 1'771 1'..:.
21\<;'2 27 21\79 9070 G R.I.II.P.,MI'\TEIIDERERE Vll 0070 1922 321\9 1040 E• BORDE r1 OCT. 19711 l'EE' • 1976 16
211?3 .,- 21\79 0152 W GATSI Vll 0152 1029 321\9 760 E.BorWER SEP. 1962 tll'lY 1977 1"

.. t
.:.

2'191\ 27 21\79 0169 F' R.I.II.P.,CIRCULI'IR DRIVE Vll 0169 1022 321\9 1070 E. BORDEr1 OCT. 197'1 FEE: • 1976 lb
21\95 27 21\79 0229 E RUPERE MOUIITAIN va 0229 191\4 3250 1050 E. Bor1DER DEC. 1960 12

2'196 27 21\79 0267 \1 R.I .11. F'. , PUIIGWE GORGE . va 0267 1023 3250 1100 E. [:ORDER OCT. 1971\ l'EE:. 1976 12
;!1\97 27 21\79 0331\ T 'torE F'ATROL Vil 11331\ 101\1 3250 1650 E.BORDER IIOV. 1951 l',UG. 1'7i' 6 12
2'190 27 2'179 033B Y ':DRSTEII ScltoOL VU 0330 !EJ39 3251 1520 E •[:orWE:r, IIUG. 1970 HMi. 1777 .12

~~lI99 27 2'17'} 1I'130 y rmPŒF. NlmSErlY VO 01\30 1043 3250 1610 E. E:orWER .J1JL Y l'no 1'1

2500 27 2'179 0'1311 C 1I0F'E I1I'\POPO Vll 9434 1041 3251 16~0 E. E:or,DER tIOV. 1'/51 IIUG. l 9~7 6 J 2

2501 27 21\79 01\56 B III'1UNII Vll Oll5b 1029 3251 000 E. [:nrmH1 l'ED. 1?711 1"..
2502 -27 2479 0531 H liUI(AlID 1 va 8531 101\3 3251 1270 E. E:lmOER lIEC. 191,0 l '1..
2~O3 27 21\79 A5::!? R 5F.LE:URNE(PEIIIII'ILOIIGA) Vll 0539 1030 3250 1200 E. DurWH1 l'Ipr1. l '}29 FEE: • 1'}3~j J 2

2~Oil 27 2479 051\6 Z IIGIIRURII VALLEY VU 051\6 1034 3253 000 E. E:orWŒ lIcr. 17bO ,'tF'r, t 1773 l2
2505 27 21\77 [1573 0 r1. 1. Il. F'. ,IIYIIZEIIGU FI'ILLS Vll 0573 1020 3251 2020 E. E,or,DER DCT. 1'17'1 FEI: • j'}7ô ~,~o

2~O(
.- "'1;9 Ob56 T ROAl) CA/iF' HAll 12 Vil 0656 1029 3252 700 E.DORDER FEE:. 1973 I\F'I< • 1976 12

~!~;O7 .. 2'177 D032 1( IllITEPFI'I Vil !Jf.ln 101\2 3253 930 E. E:DrWEr1 !lEP. l'nu (·,U 1; • l?76 1 :?

25011 ~~ 2'179 n033 L 11UCIIIII(I'I TA J.Il.F.R.S. Vll OB33 101\2 3253 1060 E. DOr1DEri SEP. 1'no I\UG. 1'776 .1 :?.. t

2~O? 2ï 21\79 0932 T Itl'lWOYO Vil 0732 10'12 325., 050 E •DDrWEli DEC. l'N. 0 I\UG. 1'}7 (, J",.
2~lO 27 21\7'} 9029 Z IIYAliA5WE' S ImML Vll 9029 1043 325'1 790 E. E:orWEn DEC. 1960 AlJG. l77l. 12

~:Hl 27 ~'17'~ 9172 F. INY 1'\t1r.l'\tll LIJLECIIE VU 9172 1021 3255 070 E •BOrWEr( DEC. .l '~5::1 l';..
2512 27 2'179 923-1 X CIIlIIEIIGWII VU 9231\ 10'11 3255 690 E• E: Urü)[, r1 DEC. 1960 1\1IG, 1976 12

2~j 13 27 21\79 9370 V ZINDI VU 9370 Ion 325(, 760 E. E:LmOEr1 tlMi. 1?6',' l '1..
251'1 27 21179 ?371 W I1rWWII Vil 9371 1021 3256 DolO E. DorWErl 11r.t1~ • 1969 ~~ IJ

2fl15 27 21\79 91\73 r; NYAWI'\ltE:1'I VII 91\73 :L020 3257 020 E. DORDE:r1 JULY 1'707 12

251l. 27 2479 S'665 n ClIlIWIRA \.'ll 9665 1025 3257 700 E.BOIWŒ JlILY 1956 OCT. 1776 1·'..
2:~.l ï . 27 2'179 7671\ (, Ul'\lmll FI\r.TnI~Y VII 9671\ 1020 3250 71\0 E •DOlmE!( APr1. 190 ~~ J .,..
2~10 27 21\79 9775 1: l'IDE:r1FOYL'-', WEST VU 9775 10 l'} 3250 000 E. E:or1DEr1 JAII. 1'772 1:1

2519 27 2479 '},77 M l'IBE;HFOYL[,I11'\I11 Ol'nCE VU '}777 IBIB 325fJ 9130 E. r::(m0 Erl LJUIIE 1 '}~'i" ('/..
2~20 27 2'17? 9779 r- ADE:r1rOYLE,llOrnll VI] 9779 11117 3259 900 E •[:orWH1 JMI. 1772 1'1



RAINrnLL STATIlHl NEHIORI:

r,EC(mO GraD mUE rJl~ST LMn
NI "lB,,1l pJ:rEREtICE STATION NAME co-orms. LAT. LONG. ALT. CATCl/ttEtH riE C()IH> RECl:Jr\D Il. n. I~.

2521 2479 9B77 U nBŒFOYLE,EAST va 9077 lBto 3259 720 E. [:OROEr, ,InN. 1972 111
2522 27 2579 212 C CI/IMIHMANI NAT. PAr,I: WP 0212 191\7 3301 1600 E.E:URDER NUV. 1907 ~~o

2~23 27 2579 75 Y SflDOtwo Ila 0075 1019 3300 600 E. DORDER Jntl. 1973 ,lllL Y 19711 12
~52q 27 2579 76 Z 9AGAt1[:E un 0076 1019 3300 750 E. E:urWER OCT. 1'775 I1AY 1976 12
2525 27 2579 1\73 r CIIIWAtlZA wn 01\73 1820 3302 600 E. E:ormER l'lN, • l 'JO 1 10

2526 27 2579 5b9 1: I:ATIYO wn 0569 1022 3303 6110 E.E:ORDm SEP. 1'}{, 9 J Z
2~)27 27 2579 66[1 S I:nTIYIJ LOIIER wn 0660 1023 3303 590 E. Dor,DER SEP. 1969 11AR. 1977 12
252FJ. 20 11\70 269 V ootlT CI/ET CIl1 Md 0269 1916 2601\ 900 l:ALMIArn OCT. l 'J,lb ueT. 19511 6
2529 20 1478 5413 L SIE:ntHIH PAIl tfJ 51113 1947 26311 91\0 I:ALnIIARI DEC. 1930. .JLlllE 19r.;3 ri

2530 2B 11\70 7457 Il GOSIVAtiItII 11J 71\57 1923 261\5 990 r:ALAHAr\I DEC. 1972 Ilnr, • 1973 "".J

2531 20 11\79 3009 H IIEHIM8A MI: 1\010 1957 2619 1020 I:ALAIIARI OCT. 1'1'36 ..IUIH: 19·17 'J

2532 20 11\79 5B15 S SI/API MI: 5015 1052 2636 1060 ICALAI/M\I JMI. 1967 Aur;. 1t}72 {,

Z533 20 11\79 9529 E mMtlGE,IIAItl CntlP 111: 9529 10111\ 2657 1080 r:ALAI/Aln SEP. 1940 6
2531\ 29 1577 1097 G HAITENGWE Nil 1097 1955 2706 1020 I:ALAIIARI NOV. 19B1 ".,
2535 20 1.577 1197 a HASIL! OAII 1111 1197 1955 2706 1030 I:ALMIM\I OCT. 1966 ,IUL y 1977 5

2~3ll 28 1577 391\3 n GUIIGWE RnNCI/ Nil 3943 2025 2722 1400 I:nLnllnRI JULY 19119 .JUIl[ 1970 <"
.J

2537 2B 1577 iJ'155 G IInLALUllE IHl '1'155 2010 2725 1220 IcnLAllARI IHlV. 1901 !.EP. l '}02 r-.,
2530 20 1577 ilS72 J tlnrHILAMBUSI Nil '1572 2009 2726 1140 I:ALnl/nRI UCT. 196'1 ".J
2539 20 1577 '1793 Z I:AHI 1111 11093 1950 2727 1110 I:ALAIIARI /1flR. 19~9 5
25/10 23 1577 511\1 C IIUNGERFOrW lm 5141 2021. 2730 125'0 I:ALAIIAr,I Itfll~ • 191111 •.JUIIE J 911'} .,

2541 2B 1577 6453 0 TJOI1PAtH IHl 61\53 2019 2737 1200 IC nLMI AllI DCT. 1915 JUliE 1 SI~)" 6
:?f'itl2 20 1577 65114 C DotlE:ODEMA MISSION Nil l,544 202i1 2737 12BO IC~LAllnRI OCT. 1'}30 ".J
:!~1'3 20 1577 6762 F' tlALII:DtlGIlA OH' lm 6762 2014 2730 1260 I:ALAI/nra APr, • 1959 JtJLY 197LJ 5
25'1,1 2B 1577 7B'I;' T RETREnT(PLUHTREEI NI·I 7947 202~~ 27'15 1200 ICALMlnRI DEC. 1901 .IUI·IE 19(]4 "",J
~5'15 20 1577 7930 S SUlmIDGE rnrm lUI 7930 2020 2745 1360 ICAl.AIfARI OCT. 1974 DEC. 1900 ::;

:'.5'16 20 1577 0071 M HnTJlt1GE 1111 0071 2010 271\6 1200 I:ALAIIM\I PCC. l'inl <'
,)

251\7 2B 1577 0235 [1 PLLlHHiEE Inl 0235 2029 2740 1390 r:nLAI/Ma IWV. 1'}33 5

2~i1l9 20 1577 0335 Z PLUtlTREE, ralIL/PrH.ICE/SCI/ Nil [1335 2029 271\9 1390 I:ALMIAln NUI) • l'Jl, ;~ 5
25,19 20 1577 0651 S GWAlmE IHl 0651 2020 2750 13'10 r:I',LAI/Mn tlIJV. 19511 6
~?~';50 ZO 1~i77 06Bl A tnoru IHI 0601 ZOOI\ 2749 no 1:I',LAl/l\ln r Et:. .L 9,~n 1I0V. 11~77

r-.,

2551 2B 1577 9336 Il SEM'IELD lm 9336 2028 2753 11100 1CA'-l'li 1Ar\! ocr. 1.9117 SEP. 1975 .-..J
Z:ï5:! 28 1577 98113 N TJnNI<WA 1111 901\3 202l. 2756 1300 ICALAIIAr,I IlO'). .L '} 17 .JUtiE 1937 ".,
25S3 20 1570 621 J GIJLAI<AE:ILI Il,1 .0621 1949 261111 1000 ICALAllnlU .HJLY 1'}57 1I0V. l?77 ".,
25~)4 20 1570 739 M SALAttI:DllO Il.J 0739 1937 2709 990 I:ALAIIM\I neT. 1953 M'R. 1'~ 7;J "".1
" r:or&;:" 20 1570 95l. Y GWnE:,UAf:UYA IIJ 0956 1921\ 2702 1010 I:ALni-IAIU •.lU1. y 1.'}511 ,Hill E 1976 ""L.,J ..,~ ,J

') l=' r:" l 20 157B 1141 Z t1ItIT Il l NJ 11'11 1931 2706 990 l:flLAIIAr\I MY 1'}7,) MM, • l 'J7'}
,.

....J.)t;t ..
2557 20 1570 4211·1 X DIlLntHIH NJ 1121\11 1930 2721 1000 I:ALI',lInrn IH1V. l c7::i2 ,-.,
2558 29 1570 lIS2'1 El TSIIITA"fSllnWA NJ 4521\ 19111 2726 1050 I:ALAIIAr<I SEP. 1'J74 •.J MI. 197D ,-..,
2559 2B 1578 490B T S.ITnPAI~AICWA IlJ 11900 1950 27211 1000 l:flLAIIAf11 .JUIIE 197'1 DEC. 1977 ".,
2560 2E1 1570 5206 E NGAMO NJ 5206 1907 2730 1020 1< AL AIIAIi'I .JULY le} 16 f:iEr·· t l'}3:! (,

2561 20 15713 60'11] 1/ ttPAtŒDZICA IIJ 60'18 1920 2731\ 1030 I:ALnI/MG .JUI. Y 19711 HAY J971] 5
~!562 20 1579 227 A MtoLINOI, r,AIL III: 0227 101\5 2;'01 1070 l:nLAIlI'or\I NOV. 19!1l, DCC. 1?17 l.
25,~,':) 20 1579 525 Z Il,HERLOOP PUIWWG STtI. Ill: 0525 l. 04l, 2702 1060 I:ALAIIMn ner. 1 ~'~7 lo
~! ~:, b II 20 1:;79 1715 S ntlTOItlETTE FAr\ll III: 1715 1052 2710 1010 l:nLI\IIAIU neT. 19f.. ~'i .JUIIE 1970 ,.
2~l" ~ ~,7 9 11909 r' I<ALUGU tl GA 111) Ill: Il'i'()? 10511 2720 730 r: AL.AII r,rc[ IMI':. 1'J72 b



ralINFALL STI\TION NETHlJRI:

RECORD GRIll TIWE F:mGT LI\ST
IlUIWEH REFEREUCF. STI\TIOII ~IMIE CO-OROS. LIIT. LOUC. ALT. CATCIIME~lT ru::clmo rŒCUrW 1'1. l'l • r( •

2566 2D 1677 164 Z IHUIWI~GHE Pli 0164 2013 2758 1300 I:ALAIIARI l'lFT( • 1959 ::;

25lo7 20 1677 33ll N EO~IIlTlJU(PLUMTREF.) Pli 0330 2027 2000 1420 I:I\Ll'lllArn .JI.IL y l'}OO JUNE l'}z'} ',".1

25bl1 20 1677 965 V 111'lNI'lI~IM DAM Pli 0965 2013 2003 1310 1:I\LAIII'lRI l'lPR. 196B 5
~!56("1 2D Ib77 1235 ~l tll'lRUUI sellDOL l'II 1235 ~!O29 200::; 1'160 I:I'lLI'lIIMU OCT. 1944 ..JULY l '}7:'i ,.,

.1

2570 ZO 1677 13::1(, 'f t1I'lRI.ILI'l RI'lIL PlI 133,l, 2029 2005 11\50 1:I'lLl'lllI'lRI OCr. 1971 5

2571 29 1579 1902 1: TIlmE tH: 1702 1015 2711 090 SEl3IJNGI·IE .JAU. 1903 7
2572 29 1579 l.7119 R r(I'lHI'lZEU NI: 62B9 1811 2735 1020 SEE:UUGHE tlOV. 1962 JUtlE 1968 7

257::1 29 1580 rH7 N Il' LH:IZI NL 0017 1756 2704 490 SEBUNGHE Jl\tl. l'}7o I\PI~ • 1701 6
2574 29 1500 ::1652 V BII~GI'l I~L 3652 17:V 2720 620 SEBlJtlGIlE DEC. 1957 6
2575 2'} 1500 5613 B I:ARIYAIIGHE 1I15SIOtl NL 5613 175D 2733 010 SEE:UtlGHE JMI. 1700 7

2571. 29 15DO l.703 y CIIETE III 6783 1721 2737 550 SEE:UtlGHE FED. 1901 AUG. 1971 6
2577 29 1500 7472 T CIIETE l'lGRIC Nl 7492 1715 2740 51\0 SEE:IHlGHE FED. 1903 6
2570 29 15DO 0003 T lUSUlU Nl 0003 1804 2750 990 SEE:UtlGHE OCT. 19'10 7
2r.7S' 29 1580 9151 X CIIIZARIRI'l FOOTIIILLS III 7151 1739 2752 950 SEBUNGHE JIJLY 1969 NOV. 1976 6

z500 29 1500 9231 J SIHI'lGOGI\S raOGE IlL 9231 1749 2752 1150 SEBUtlGWE lICT. 1973 lIOV. 1776 7

~501 29 1500 9245 Z CIIIZARHM GMIE rŒSEr(vE NL 9245 1741 2753 900 SEBUt/GHE JAN. .1 9MI 7

2502 29 1500 9917 I~ I:ALWYEtlGHA IH. 901 i' 1756 2756 050 SEBIJI~GWE OCT. 1973 IlIlV. 1976 7
2503 27 1501 0504 tl SINI'lMHE~lDl'l ~m 9504 1709 2740 490 5F.DUIlGHE FED. 1960 l'lAr( • IfJ75 {,

250,1 29 1501 0603 I~ IWEIlDl'l RIVER lm 0603 1709 2749 500 SEr.IJI~GHE FED. 1963 HAR. 1975 6
250:3 29 Ib79 l'IEl2 Y ZIIAMBI'l PI: 1402 1015 2004 1020 SEE:UIH:WE JULY 19B~! 7,
2506 29 1679 ZD92 F SENGHII INSTITUTE PI: 2892 IBll 2814 !J70 SEDUNGIŒ UOV. 1972 7

2537 27 1679 2989 L SENGHII GORGE PI( 2909 1011 2814 070 SEE:IHlG~E SEP. 1965 JULY 1?7~ 7

25B8 29 1{,79 3598 Y Ml'lIl YllIH PI: 3598 1007 2B17 000 SE[:UNG~E OEC. 1963 11M( • 1972 7
250fJ 27 1679 4101 G SEI/GHI\ ~:RIDGE PI: 4191 1816 2820 920 SEDLHIGHE JUliE .190'1 7
2590 29 1679 4491 T CHIF.F SIU PI: 4491 1810 2B22 900 SEDUllGWE I\r'r< • 1972 dlfl~E 1970 7

2.5~'l 29 1{,7? '1560 T t1MIOTI PI: 4659 1027 2023 1100 GEE:lJtlGIlE DCC·. l'} !Jt.. SEF'. 1')112 "'1

. 25';':. "'? 1679 51ï7 f' NGOtlEllI OIP PI: 5177 1017 2B26 900 SEE:UtlGWE Il l'l Y 1972 AUG. 1970 7
259;', ., .. 1679 59?3 E: IlAlIYEPI\ PI( 5993 1809 2031 1170 SEDUNGUE l'II'lY 1772 7

,1

2594 29 1679 6165 Il 111'1 TEHI C.SCIIOUL PI' 6165 1024 2031 1130 SEE:UNCWE nCl. 1973 DEC. 1977 ?

25 f}:, 27 1f,79 {'259 (l LlJFlISE PI: 6259 1027 2032 1160 BEDlJNG~E IIllV • 1965 dUII[ 1970
,
1

~596 29 1679 ?l.77 J FOREST MŒI'l WE!H PI: 7679 1017 2040 1110 SE E: UI~ GIl E FED. 1969 FEE: , 1~'79 7
:!5?7 . 2'1' 1 (,7? lion:> A !:iIlIBHl RIVEr.: PI: 0005 1013 204Z 1130 SEDIJNCHE 110') , 1973 JIJL ',' .l ',']';j 7
2S?1l 29 Il.79 1J9'lf, l N'fAdE PI: 09'16 1034 2047 1130 SEE:UIIGWE IWV. 1'165 OCT. 1970 .,

1

~~:=;9'J 2 C} L ,."" 9270 X HI'lFUI~GI'l[:lIS1 FDIŒ!H MŒI\ PI: 9270 1017 2849 1130 SEDIJNGWE JAI~ • ll}t'.7 t,UG, 19UO 7. IJ, ,

2!J00 29 ll.79 97l.O Il 11I'1FUI~GI'lr::. USI LlJTllPE PI: 9760 18Z2 2EJ52 1200 SEDUIlGHE JULY l'}Ol. 7

:'.6 01 ~~9 1600 Ill,O [: SI' l'I[lUIM PL 1160 1720 2003 660 !.1E[:lII~GHE 110 1) • 17:iO (,

2602 2'1 1600 1<193 1: CrIUI~GI\ PL 1'190 1712 2B04 520 5[DUI~GllE FeE:. 1903 6
:!IJO,j .,,, 1600 2570 fi CIl Il:1.jl'lIlA r(1'l PL 2570 1727 2811 730 SEClIlIGWE OCT. 1974 AI'I:: • 1775 !J~,

2604 29 1690 2945 Il 9IIICIl EIlE: U PL 2945 17'11 2Bl1l 720 SEDUIH;WE OCT. 1961 6
;! {,O~i 29 16(10 3372 X ~IENYUNGI'l Pl 3372 1721J 281.5 IJOO SEDIHl G1-lE rEr:. 1. 911'1 t..

2&06 2S" 1600 4157 fi ZIlOIWil SlorŒ PL '1157 1734 ZOZO 740 SEDUllGIlE DCC. 1'175 .11 Hl E l 'll7 {,

;!607 29 1600 'Il, 16 Z CIIIIUSA PL '1616 175(. 2rJZ3 '}40 nE(:lJlH;~E !jEP. 1'}7 " "LI 1.' • 1777 7
2l,OO " " 1600 ~730 1: IIUClIlJ SClllIlIL PL 5730 1749 2029 020 !J[(:UIlGIlE J~"" 1906 (,,.,
U,O'i' 29 1600 5070 ri CIIIFIIDZE r'l. llo00 1712 Z029 6'10 !:iECUlIGWE Fer: • 1'11) / 6
26!O 2'} l (.no M,30 x !.1E5S1'lI1I RIVEI~ PL bb:JO 1745 Z037 700 SE(:lIIlGWC rH:. 1961, "IJ 1.' • 1970 6



r,AINFALL ST,HIlHl NEHlOr,1(

HECOr\D GRIO TRUE FmST LAST

IllHlDER rŒFErŒIICE STflTION NAHE CO-OROS. LAT. LONG. ALT. CATCHHEIlT REcor,o rŒcur\O 11. A• r, •

2611 29 1(,00 7129 l' HflSAI(IIOZfl PL 7129 1750 2036 760 SEE:UIlGIŒ l'\PR. 190<1 6

l612 29 1600 7159 Il CIIIREYA AGRIC PL 7159 1733 2037 660 GEBlINGIŒ DEC. 1975 6

2613 29 1600 7019 F GIlAVE RIVER PL 7919 1755 29<11 790 SEBUNGIlE JAU. 1967 OCT. 1970 7

261<1 29 1600 0005 Il TME RIVF.:R PL 0005 1802 29'12 070 SEEilJNGIlE Jlltl. 19(,7 NOV. 1970 7

21,15 29 1680 8312 R ST. BotHFACE SC.1I00L PL ,0312 1750 28411 030 SEEiUUGIlE jUllE 1973 IlOV. 1978 7

2616 29 1600 8<115 0 NEHflNGUE PL 01115 1757 20115 800 SEEiUNGIlE OCT. 1961 APr, • 1973 7

2617 29 1690 0911 J IllY OI(fl PL 8811 1753 2035 820 SEBUUGIlE JULY 1910 JUNE 1922 7

2610 29 1600 91133 I( OENOfl PL 9433 2132- 3129 000 SEBUIIGIlE AN, • 197B JULY 1970 7

2619 29 1600 97211 B GOROOEllfl PL 97211 1752 2052 820 SEEiUUGIlE HIIR. 1972 SEP. 1970 7

2620 29 1681 015 Il SEIlGUfl IHlUl'1I PH 01:115 1703 2001 490 SEBUNGIlE OCT. 1970 6

2621 29 1601 21141 E ISLflIlO 109 Pli 211111 1649 2010 1190 SEBlIUGIlE .IUIŒ 1967 JUliE 1 S'OZ 6

26:!? 29 IbOl 113111 V BUIII IIILLS SflFAr\I LOUGE Pli 43111 16117 2020 590 SEE:UIlGIlE APR. 1969 6

2l,Z:J 2~ 1601 111\111 0 E:l/HF.: ItILL P.O.O. PH 111141 16117 2921 490 SEE:UUGUE lIOV. 1962 6
2lJ ~~,. 1 ~.O 1 11506 Z SIIII(OBVU Pli 11506 1708 Z022 750 SEEiUIIGIlE ''l',N. 1983 6

2/J25 .:.., 16131 5522 D VULflllOULI Pli 5522 1659 2927 1170 SEEiUIlGIlE JULY 1975 ·6

2626 29 1681 5540 Y TflSllWGA PH 55110 16119 2927 490 SEBIHlGIlE OCT. 1967 6

2627 29 1691 7053 H rOTIIEnGILL ISLMID PH 7853 1642 29110 500 SEButlGIlE DEC. 1978 6

2c~2(1 29 1601 0050 [l sPur,IlWG ISLflNO Pli 0050 1611<1 20111 1190 SEEillNGIlE OEC. 1973 6

2b29 29 1601 83110 R SflllYATI UEST Pli 03110 16119 20113 500 SEE1UIlGIlE FEEi. 1902 6

2630 29 1779 386 N GOI(IlE Ill: 03116 11313 2056 1280 SEBUNGIlE OEC. 191 ;! 7

2631 ~9 1779 197(, R NJELELE [II( 1976 1917 29011 1220 SEE:UtlGIŒ UOV. 1965 7
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AI'I'ENDIX C

Zimbabwe: Evaporatioo Stations

IIYDR REF NAMEOFSTATION AL,. LAT LONG OPENED CLOSED MEAN AN

ZONE No. EVAI'

m o 'S o 'E mm

A7A AFi 4 Gokwe 1280 1813 2856 195Il 2114

AGJ AFi 5 Umgusa Dam 1220 2001 2832 1959 Illl)4

1\72 AroJ 7 Ringa 620 17 37 2721 1959 22115

ARI Ar:! 8 Lupane 1000 1855 2747 1959 lQ50

AG3 AEI 9 Bulawayo GoelZ Observlltory 1340 2009 2837 1959 IlHl9

ACi5 AFi 10 KameDam 1280 20 OR 2825 1959 17115

AZI AEI 13 Victoria Falls Pump Station 8114 1755 2551 1965 2126

AD AI!.' 14 Whange National Park Airpc>rt 1070 1844 2655 1966
A<14 Al!.' 15 Tsholotsho Experimental Station 1070 1952 2747 1%7 2267

AZI AFi 16 Vic. Falls Airport Met. Station 1060 1806 2551 1967 2023

AN Ar:! 17 Mananda Dam 1318 2013 2R 03 I96R 11124

BT4 nr:! 2 Malopo.~ Research Station Nursery 1340 2025 21128 1959 1935

AlIZ3 BEI 3 West Nicholson 860 2104 2922 1959 1941

HU nEI 4 BeitBridge 460 2213 2959 1959 2133

HNe BI!.' 5 NcemaDam 1120 2022 2900 1960 IR511

RT4 BroJ 6 Matopos Research Station Sandveld 1340 2024 21129 1961 2070

BU7A nroJ 8 UrnzingwlVle Dam 1100 2024 21159 1963 1737

R1K nr:/ 9 Inyankuni Dam 1100 2022 2907 1963 IR35

Hr:! 10 Shashi Irrigation Scheme 5RO
BHI HFi Il Chikwarakwara 244 2219 3103 1967 1977

R1N2 nEI 12 RixonDam 1220 2000 2912 1969 IR73

cm CEl 4 Cleveland Dam 1530 1751 3109 19511 1974

cm CT'1 9 KUl~agll TohllCco Research Station 1470 1756 3105 195R 1929

CII4 CEl Il Lake Mcllwaine 1350 1753 3046 195R 1612

02 CT:/ 12 Chirundu Sugar Estate 410 1601 2R 54 1957 1967

CZI Cr'1 13 Lake Kauiba 560 1632 2837 1958 2331

C1\2 CT:/ 14 Karoi 1350 1653 2937 1958 1827

ClINS CI!.' 16 NgesiDam 1310 1843 3033 1958 1946
("US ("Ei IR Kadoma Cotton Research Station 1160 1819 2954 I95R 2171

C1JN3 Cl!.' 19 Dutchmans Pool Dam 1710 1979
("115 Cr'1 20 Gmsslands Research Station 1690 1810 3129 1961 16%

CII4 Cr'1 21 Harare Agriculturlll Research Station 1500 174R 3103 1965 1662

ClIF3 croJ 22 Chibem Agricultural College 1330 1805 3040 1968 1915

("114 croJ 23 Gwehi Agriculturlll College 1450 1741 3051 1969 IR30

CII3 CEl 27 Hanket Research Station 1240 1719 3024 1972 17R2

DM7 DI!.' 2 Henderson Lysimeter 1290 1735 3058 1957 IllOS

DM2 DEI 3 Mount DlIJ'Win 960 1647 3136 1958 1115:1

DNI DroJ 4 Mutoko Pump flouse 1260 1745 3213 1958

DR6 DI!.' 5 Rhodes Inyanga On:hard 1860 1818 3245 1962 13114

DM4 Dr:! 7 Shamva Panmure 880 1716 3137 1972 1794

E03 EroJ 3 GrandReef 1020 1858 3228 1958 1943

E1'2 EFJ 4 Umshandige Dam 950 2009 3048 1958 1529

EU EE' 5 Hippo Valley Estate 350 2110 3133 1958 1967

EL6 Er'1 6 GwenoroDam 1140 1946 2953 1958 IR23

EUf2 EFi 8 Kyle Dam 1050 2016 3103 1962 2060

E05 BE' 9 Erin Hydm Station 1890 1823 3240 1961 1389

EOI EE' 10 Nyanyadzi Irrigation Scheme 530 1945 3225 1961 1977

ES2 EFJ Il Chisumhanje Reselll'Ch Station 420 2046 3213 1961 2074

ElIn BE' 13 Esquilingwe Weir 460 2051 31 18 1963 2096

ElJf2 BE' 14 BlVlgaJa Dam 555 2042 31 14 1963 1923

EUf3 EroJ 15 Makaholi Experimental Station 1189 1950 3047 1964 1887

mm EFi 17 Buffalo Range 430 2101 3135 1967 1891

E04 EF) 18 OdzaniDam 1510 1846 3243 1973 1624

mrn El!.' 19 MlL~vingo PWE Office 1080 2004 3049 1972 17R6

ECZ El!.' 21 Manjirenji Dam 540 203R 3137 1975 1863



AI'I'ENDIX C

Zimbabwe : Evaporation Stations

IIYDR REF NAME OF STATION ALT LAT LONG OPENED CLOSED MEAN AN

ZONE No. EVAI'

m o's o 'E mm

ElJlï EEI 22 Triagle Research Station 410 2101 3125 1970 1536

ES2 EE! 23 Middle Save Mel. Station

FR FFi 1 Olipinge Meteorological Station 1134 2012 3237 1960 1612

FB 4 Chipinge Experimental Fann 1006 2014 3239 1963 1449

AI 7 Rupere Mount John Meikle Res. Stal. 1850 1843 3249 1969 Ill(}<)

FIl 8 Rupere Nursery John Meikle Res. Stal. 1610 1!l43 3250 1969 1101

AII1:tation1: lITe equipped with painted and screened V.S. Oao;s A pans.

Mean annual evaporation dala upto 1980
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Zimbabwe: River Flow Recorder Stations

Abbreviat ions:

Br.
Cf.
C/S

C/W
D.
D/S
Ec;1.

A.
G/W
N.

NRZ

RC

Rd.

Res.
Reg.

SpI.

Stal.

S/W
U/S

Bridge

Connuence

Control section

Causeway

Dam

Downc;tream

E.c;tate

Aume
Gauging Weir

Notch
National Railways of Zimbabwe

Rural Council

Road

Research
Regeneration

Spruit

Station

SpiHway

Upstream

D-l
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone A

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSED TYPE NOTOI REMARKS

ZONE NR sqkm o 'S o 'E CAP

m3/s

ABI A 39 Bubi:Lupane GfW 4080 1857 2746 1965
ABI A 67 Bubi:Gourlay Block Aume 557 1916 2839 1975 F&P 7.45

AB2 A 14 Bembesi:Motapa Mine Weir 2040 1929 2833 1952 1976

AB2 A 46 Bembesi:Siamkolo Pool G/W 3570 1909 2753 1966 1979

AB3 A 7 Ingwegwesi:Braemar CfW 508 1937 2841 1951 Now A44

AB3 A 9 Bembesi:Pol1We Causeway 790 1939 2824 1951 1965
AB3 A 10 Ngwenya:Ngwenya Dam SfW 39 1956 2852 1951 1953 Reopened 27/rJ2158
AB3 A 15 Ngwenya Dam DIS G/W 39 1951 2852 1952 1973

AB3 A 17 Bembesi:Ingwegwesi G/W 1530 1938 2841 1953 121 Closed 1978179

AB3 A 33 Bembesi bib:Lochard UF Notch 1230 1951 2859 1961 1976 Records unreliable

AB3 A 34 Ingwegwesi bib:AUendaIe UF 122 1918 2903 1959 1976 Records unreliab1e

AB3 A 44 Ingwegwesi:Braemar New CfW 547 1937 2841 1966 Closed 1978179

AD A 40 Deka:Lower Deka C/S 7650 1806 2643 1965 1971 0.106

AD A 57 Deka:H.Waldemaar G/W 2950 1806 2643 1971 1979 F&P 55.8

AD A 65 Deka:Deka Aume 2040 1823 2619 1973 28

AGI A 22 Gwayi:Kamativi GfW 38600 1822 2703 1955 80

AGI A 38 Gwayi:Dahlia Control Section 21200 1836 2710 1964 1978

AGI A 68 Gwayi:DIS Bembesi Confluence 14400 1901 2744 1975 150
AG3 A 4 Umgusa:Sawmills GfW 2616 1935 2802
AG3 A 5 Umgusa:Lower Dain SfW 474 2002 2832 1950 1976 Records unreliable
AG3 A 6 Umgusa:Upper Dam S/W 386 2004 2835 1951 1976 Records unreliable

AG3 A 24 Umgusa:Lower Dam DIS G/W 474 2001 2832 1956

AG3 A 30 Matsheurnhlope:Up. Hitlside Dam 2011 2837 1959 1969

AG3 A 31 Matsheurnhlope:Low.Hillside Dam 20 Il 2837 1959 1969
AG3 A 43 Umgusa:Buda 'C' GfW 2720 1937 2805 1965 F&P 62
AG3 A 50 Umgusa:Umgusa Low. Dam U/S GfW 435 2003 2833 1968 F&P
AG) A 51 Umgusa:Upper Dam UIS GfW 321 2005 2836 1968 F&P Records unreliable
AG) A 62 Umguzan:Redwood Aume 181 1944 2824 1972 Composite with A63
AG3 A 63 Umguzan:Redwood Aume 181 1944 2824 1972

AG4 A 53 Gwayi:Tsholotsho GfW 3660 1944 2748 1969

AG5 A 1 Kame: Kame Dam U/S Noteh 20 Il 2827 1925 1947 Bulawayo City Recorder
AG5 A 2 Kame:Kame Dam 399 2008 2825 1925 1947 Bulawayo City Recorder
AG5 A 3 Kame:Kame Dam DIS GfW 399 2008 2825 1925 119 Bulawayo City Recorder
AG5 A 8 Kame:Slights Weir 492 2005 2832 1951 + LlF Notch 1955
AG5 A 35 Umganin:Sunnyside GfW 78 20 Il 2830 1960



APPENDIXD
Zimbabwe: River Flow RecoIder Stations: Hydro Zone A

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS
ZONE NR sqkm o'S o 'E CAP

m3/s
AG5 A 45 Kame:Porter G/W 1410 1951 2801 1966 40.5

AG6 A 23 Gwayi:Collaton Weir 13 2020 2824 1953 1975

AG6 A 25 Umgululu:Caterham LIF Notch 537 2021 2817 1957 1964

AG6 A 26 Umgululu:Figtree Dam D/S Notch 188 2021 2816 1957 1966

AIN A 66 Inyantue:lnyantue FIume 640 1824 2646 1974 13.9
AL A 52 Lukosi:Vic. Falls Road FIume 1300 1824 2636 1969
AM A 27 Matetsi:Railway Weir 1740 18 15 2557 1958 C10sed 1978/79

AM A 58 Matetsi:Hillcrest G/W 1980 1814 2604 1971 F&P 39.3

AN A 47 Mananda:Mananda U/S G/W 184 2015 2803 1966 32.3 C10sed 1978179

AN A 48 Amanzamnyama:Mananda D.U/S G/W 150 2014 2804 1967 2.5 C10sed 1978179
AN A 49 Amanzarnnyama:Mananda Dam S/W 383 2013 2803 1967 55.1
AN A 56 Amanzamnyama:Longwe Pan G/W 821 2010 2749 1970 F&P 58
AR A 54 Ruziruhuru:Chizarira Game Res.G/W 143 1741 2755 1969 F&P 34.2

AR A 59 Mwenda:Nuffield Res. Stat. FI. 2n 1710 2751 1971 1976 36.8

ASI A 36 Shangani:Gwayi confl. Flumes 17200 1830 2713 1961

ASI A 37 Kana:lapiwa Dip G/W 1370 1834 2733 1964 20.4
ASI A 42 Lubimbi:Hot Springs V·Notch 1828 2717 1965 1968
AS2 A 19 Shangani:Tshotshol0 C/W 15000 1839 2733 1954 1976 Flooded by new dam
AS2 A 41 Tshongokwe:Kana road G/W 502 1840 2734 1965 15.3

AS3 A 13 Gweru:Gweru River C/W 4120 1843 2848 1952 1976 142 Records unreliable

AS3 A 28 Gweru:Ambleside G/W 1630 1903 2921 1958 1978 50.8

AS4 A Il Shangani:Shangani C/W 5100 1856 2852 1951 1982
AS4 A 32 Shangani:Sir G.H.Bridge FIume 5910 1855 2852 1959 36.4 Closed 19/78/79
AS5 A 29 Vungu:Riverbound GfW 1840 1906 2903 1958 Closed 1978/79
AS6 A 18 Shangani:Up.UF R1wy.Weir 233 1945 2025 1954 1975 NRZ Recorder
AS6 A 20 Shangani:Low.R1wy Weir 254 1945 2925 1953 NRZ Recorder

AS6 A 60 Tiyabenzi:Dam U/S FIume 137 1937 2924 1972 10.8

AS6 A 61 Shangani:Tiyabenzi Dam U/S FI. 622 1939 2922 1972 13.7
AT A 12 Tegwani Weir 73 2023 2748 1951

AT A 55 Tegwani:Madhlambudzi GfW 850 2010 2731 1970 F&P
A'Z2 A 64 Mlibizi:Mlibizi FIume 2600 1801 2707 1972 F&P 29.3

D- 3



APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone B

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REM:ARKS

ZONE NR sqkm o 's o 'E CAP.

m3/s
BBI B 27 Bubye:Chikwakwara G/W 8029 2217 3103 1957 1978 F&P Unreliab1e
BB2 B 59 Bubye:BeitBridge Road CIS 4260 2143 3030 1965 1968

BB3 B 63 Bubiana:Towla G/W 469 21 18 2954 1966 F&P 53.3

BIK B 41 Inyankuni:Inya. Dam DIS LIF N. 365 2023 2908 1962 0.912

BIK B 60 Inyankuni:Inyankuni D. U/S G/W 194 2018 2906 1965

BIK B 61 Inyali:Inyankuni Dam UIS G/W 49 2018 2908 1965 14.2

BIN1 B 13 Kangesi:Esk.dale Causeway 456 2036 2925 1951
BINI B 17 Insiza:Reitfontein Slope Area St. 2022 2915 1952 1973 Shifting bed:unreliab1e

BINI B 19 Insiza:Mayfair LIF Notch 1870 2022 2915 1953 1962

BINI B 51 Insiza:Filabusi Upper Weir 2000 2031 . 2916 1964 Composite with B52

BINI B 52 Insiza:Filabusi Upper Weir LIF 2000 2031 2916 1964 5.05

BIN1 B 65 Insiza:Silalabuhwa Dam DIS G/W 3030 2047 2922 1966 1978 9.74

BINI B 66 Kangesi:Silalabuhwa D. U/S G/W 673 2043 2922 1966 1978 47.1
BINI B 69 Insiza:Silalabuhwa Dam UIS G/W 2260 2041 2921 1966 1978 51.2

DINI B 70 Insizn:Silalabuhwa Dam S/W 3042 2047 2922 1967 1978 Composite wilh B69

BINI B 92 Insiza:Mayfair Dam DIS G/W 1800 2022 2915 1976 1.5

BIN2 B 57 Insiza:Rixon Dam DIS G/W 570 2001 2913 1965 40

BIN2 B 74 lama:Rixon Dam U/S G/W 75 1959 2910 1968 4.79
BIN2 B 7S Insiza:Rixon Dam U/S G/W 401 1957 2912 1968 39.9
BIN2 B 76 Insiza:Rixon Dam S/W 531 2000 2912 1968
BIN2 B 88 Nyazani:Mayfair Dam U/S tlume 389 20 Il 29 Il 1973 13.5

DIN2 B 89 Insiza:Mayfair Dam UIS Aume 982 2010 2915 1973 15.4 Records unreliab1e in 1978179

BL B 35 Limpopo:BeitBridge Pump C/S 196000 2213 2959 1959

'BL B 53 Limpopo:BeitBridge CIS 196000 2213 3000 1965 1975

BM B 5 Mchabezi:Gwanda Weir 940 2057 2900 1950
BM B 15 Lwnane:Insindi Weir 267 2046 2859 1952

BM B 16 Mchabesi:Sheet Dam 2049 2857 1952 0.78

BM B 29 Mchabesi:Sheet Dam U/S G/W 363 2045 2856 1958 180

BM B 55 ... Mchabezi:Gwanda LIF G/W 987 2058 2859 1965 9.91

BNC B 1 Ncema:Ncema Dam UIS G/W 640 2019 2900 1943 25.4 Bulawayo City Council
BNC B 2 Ncema:Ncema Dam 723 2022 2901 1943 Bulawayo City Council
BNC B 3 Nceme:Ncema Dam DIS G/W 723 2022 2901 1943 Bulawayo City Council
BNC B 4 Fern SpruitP10t 19 Notch 83 2017 2857 1952

BNC B 6 Fern Spruit:Plot 26 Weir 34 2018 2854 1950

TL .1



APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydre Zone B

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS

ZONE NR sq km o 's o 'E CAP.

m3/s

BNC B Il Ncema:Longdens Weir 218 2012 2856 1951

BNC B 32 Nicholson SprtNcema Dam U/S G/W 21 2021 2859 1959 4.83

BNC B 36 BumaIÙ:Ncema Dam U/S G/W 21 2019 2900 1959 3.41

BNI B 37 Mwenezi:Malapati Bridge C/S 13000 2202 3127 1959 1978 + UF Fiume 01/11/65

BN2 B 28 Mwenezi:leka Bridge G/W 1990 2050 2956 1958 174

BN2 B 58 Mwenezi:Hodgson's Weir 6500 2123 3043 1964 1975 Composite with B57

BN2 B 79 Mwenezi: Manyoshi G/W 4610 2104 3023 1969 1978

BN3 B 14 Mwenezi:Inyesi Weir 260 2036 2935 1952 1979

BR B 64 Ingwezi:lngwezi Dam U/S G/W 712 2058 2754 1966 37.2

BR B 71 Ramaquabane:Madabe Dam & S/W 213 2051 2743 1967 1974

BR B 72 Ingwezi:lngwezi Dam S/W 862 2102 2755 1968 . 1977

BR B 73 Ingwezi:Ingwezi Dam D/S G/W 862 2104 2755 1968 15.5

BR B 84 Ingwesi:Dam Seepage Notch 862 2102 2755 1970 0.01

BS2 B 86 Shashani:Shashi G/W 2770 2142 2847 1971 148

BS3 B 12 Shashani:Ante1ope Mine Weir 666 2103 2826 1951 1970

BS3 B 77 Shashani:Antelope Dam U/S G/W 539 2058 2821 1969

BS3 B 78 Zgalangamate:Antelope U/S G/W 49 2059 2827 1969 6.79

BS3 B 82 Shashani:Antelope Dam S/W 738 2102 2826 1970

BS5 B 93 Mangwe:Mangwe Dam D/S G/W 230 2055 2828 1987 2.87

BS6 B 26 Sansulcwe:lngwesi G/W 189 2106 2800 1955

BTI B 9 Thuli:Ntalali Causeway 5880 21 19 2857 1951 +UFG/W 1957

BTI B 85 Thull:Shashi G/W 7670 2145 2903 1971 175

BT2 B 87 Mwewe:Gwaranyembll T.T.L, Fiume 1386 21 10 2850 1972 60.3

BT4 B 7 Mtshe1ell:Freda Weir 1810 2058 2848 1950 1978 Composite with B54

BT4 B 23 Mpopoma:Mpopoma Dam D/S Fiume 104 2034 2823 1955

BT4 B 24 Mpopomll:Mpopoma Dam S/W 104 2034 2824 1955 1976

BT4 B 39 Mpopomll:Mpopoma Dam U/S G/W 91 2032 2821 1960 19.6

BT4 B 54 Mtshe1ell:Freda L!F Weir 1810 2058 2858 1965 1978 16.7 Composite with B7

BT4 B 80 . Ma1eme:Maizana U/S G/W 523 2049 2841 1970 40.4 Closed 1978n9

BT4 B 81 Ove:Mtshelele G/W 785 2055 2843 1970 F&P 31.8

BT4 B 83 Mtshe1ele:Maizana U/S G/W 363 2047 2842 1969 1978 Reopened 1980

BT5 B 8 Thuli:Freda Weir 767 2058 2848 1950 1962

BT5 B 31 Thuli:Thuli Gorge G/W 4140 2105 2850 1958

BT5 B 56 Thuli:Mak-we Dam U/S G/W 645 2054 2847 1965 1978 36

D - 5



APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone B

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS
ZONE NR sqkm O'S o 'E CAP.

m3/s
BT5 B 67 Thuli:Makwe Dam 761 2058 2848 1966 1978
BT5 B 68 Thuli:Makwe Dam DIS G/W 767 2058 2848 1966 1978 9.98 Reopened 1980
BUZI B 90 Mtetengwe:Mtetengwe Weir 1510 2955 2201 1976
BUZI B 91 Urmingwane:Kwaiu G/W 4100 2939 2145 1975
BUZ3 B 20 Urmingwane:Glass Black G/W 2530 2035 29 II 1953 Closed 1978n9
BUZ3 B 22 Urnzingwane:Liebig's Weir 7340 2103 2922 1953 1962

BUZ3 B 50 Urmingwane:C1oete's Causeway 3600 2055 2918 1964 1976 Records unreliable
BUZ4 B 10 Urmingwane:Urm. Dam DIS G/W 490 2024 2859 1951
BUZ4 B 30 Urnzingwane:Urming. Dam U/S G/W 448 2022 2854 1958 4.94 BlÙawayo City Council
BUZ4 B 33 Urmingwane:Urmingwane Dam 480 2024 2859 1959 1959 Bulawayo City Council
BUZ4 B 34 Urmingwane:Dam Compensation N. 480 2024 2859 1959 0.079
BUZ4 B 38 Urmingwane:Urmingwane Dam S/W 479 2024 2859 1959
BUZ4 B 40 Urmingwane:Urming. Dam DIS FI. 496 2024 2901 1060 33
BUZ4 B 62 Urmingwane:Doddiebum Rnch G/W 9740 2124 2923 1966 F&P 141

D- 6



APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydra Zone C

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSED TYP NOTCH REMARKS
ZONE NR CAP.

sqk.m o 's o 'E m3/s

CA2 C 86 Angwa:Chengu Fnrm 656 1710 2958 1975 6.58
CHI C 69 Dande:Chitanha FIume 1280 1631 3033 1966 1976
CH2 C 53 Draai trib.:Mtoroshanga No. [ [7 [0 304[ [960 [966 RIO research:0.2 ha plOIS
CH2 C 54 Draai trib.:Mtoroshanga No.2 [710 304[ 1960 [966 RIO research:0.2 ha plOIS
CH2 C 55 Drnai trib.:Mtoroshanga No.3 17 [0 3041 [960 [966 RIO research:0.2 ha plOIS
CH2 C 56 Draai trib.:Mtoroshanga No.4 1710 3041 [960 [966 RIO research:0.2 ha piols
cm C 57 Manyame:Nyakapupu C/S 9744 [640 3029 1960 [974

CH2 C 63 Manyame:Mhangura Mine Weir 7900 1657 3021 1965 74.3
CH2 C 64 Manyame:Nyakapupu G/W 9744 [640 3029 1965
CH2 C 77 Manyame:Yomba DIS G/W 8010 . [655 3022 [972 24.5
CH2 C 80 Mesitkwe:Berry's Post G/W 1140 1649 3030 [974 [978

CH3 C 17 Manyame: Hunyani Poort Dam 2220 [753 3046 1952
CH3 C 25 Mukwadzi:Ayres Poort G/W 282 1726 3037 1953 [966

CH3 C SI Manyame:Roehamplon CIS 3850 1749 3015 1958 1976
CH3 C 61 Manyame:Chinhoyi Old Rd Br.G/W 5340 1721 3013 [964 [6.52
CH3 C 74 Manyame:Mukwadzi G/W 6110 1705 3018 1971 49.5
CH3 C 7S Mukwadzi:Manyame Confl. G/W 1730 1706 3019 1971 35
CH3 C 85 Muneni:Banket WIS Dam DIS G/W 187 [728 3028 1975 2.61
CH3 C 89 Manyame:Darwendale D, DIS G/W 3790 1749 3030 [976 F&P 15.5
CH3 C 90 Manyame:Darwendate Dam 3790 [749 3030 [977

CH3 C ••• Mukwadzi:Mazvikadei D. DIS G/W [713 3524 [988 8.65
CH4 C 24 Marimba:Hunyani POOrl U/S G/W [89 1755 3052 1953 17.[
CH4 C 27 Manyame:Huny. Poort D. DIS G/W 2220 1753 3046 1953 [977 Ftooded by Darwend. D.
CH4 C 52 Gwebi:Longwood G/W 759 1746 3033 1958 [975 Replaced by C83
CH4 C 79 Urnzururu:Darwendale D. U/S G/W 221 [747 3040 [973 7.35
CH4 C 83 Gwebi:Darwendale D.U/S A. + G/W 362 1737 3037 [973 49.1
CH4 C 91 . Avonda[e Spt.:Kensington [748 310[ [977 [980 Canal
CH4 C 92 Avondale Spt.:2nd Street Ext. 5.67 [748 3[ 02 [977 [980 Bridge culvert
cm C 1 Mukuvisi:Oeve[and Dam 18 [751 1909 [9[3 [976 Records unreliable
cm C 2 Manyame:Prince Edw.Dam U/S G/W 777 1800 3107 1942 [972

cm C 3 Manyame:Prince Edw.Dam DIS G/W 793 1759 3104 [974

cm C 21 Manyame:Huny. Poort D. U/S G/W 1510 1758 3054 1952 95
cm C 22 Mukuvisi:Huny. Poort D.UIS G/W 231 1757 3054 1952 14.7
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone C

HYDR REF RlVER:NAME AREA LAT LONG OPENED CLOSED TYP NOTCH REMARKS
ZONE NR CAP.

sqkm o 's o 'E m3/s

ClIS C 23 Nyatsime:Edinburgh G/W 500 1804 3104 1953 Flood damage 1974
ClIS C 28 Mukuvisi:Oeveland Dam DIS G/W 20 1751 3109 1954

cm C 43 Manyame Trib:Grasslands G/W 3.5 1810 3129 1955

cm C 45 Mukuvisi:Oeve1and Dam LJF G/W 18 1751 3109 1955 1976

ClIS C 49 Chiripagura:FOl'est Nursery G/W 2.59 1749 3105 1957 0.122
ClIS C 81 Manyame:Henry Hallam D. U/S G/W 488 1800 3109 1974
ClIS C 82 Ruwa:Henry Hallam D. U/S G/W 189 1757 3109 1974
cm C 97 Duri:Seki Duri 13.3 1802 3105 1979

cm C 98 Nyamafufu:Seki ILS 1804 3106 1979

cm C 99 Castle Kop Str.:Arnalinda PoI.G/W 23 17S5 3053 1982
CS C 59 Sanyati:Copper Queen C/S 37500 1730 2924 1962 1979 Reopened 1981
CUFI C 62 Mupfure:Copper Queen CIS 11900 1730 2924 1965 1973
CUFI C 84 Mupfure:Copper Queen G/W 12100 1730 2925 1974 1979 Reopened 1981
CUF2 C 12 Mupfure:Twyford Weir 5180 1807 3013 1950 12.6 + LJF notch on crest
CUF2 C 78 Mupfure:Johannadale Hume 8240 1752 2955 1973 1979 F&P

CUF3 C 10 Mupfure:Lower Seigneury Weir 18 12 3022 1950 1966

CUF3 C 44 Mupfure:Low.SeignDam DIS G/W 18 Il 3022 1955 1972 Operable when Poole D.drawn down.
CUF3 C 60 Mupfure:Poole Dam UIS Hume 18 10 3017 1964 1966 4.05
CUF3 C 65 Mupfure:Upper Seigneury U/S G/W 4144 18 14 3026 1964 1979 F&P 33.8 Reopened 1980
CUF3 C 66 Sivundazi:Bougainvillea G/W 195 18 14 3026 1966 1967
CUF3 C 67 Mupfure:Maynard Weir UIS G/W 3650 1814 3030 1966 1979 25.7 Reopened 1981
CUF4 C 70 Mupfure:Beatrice G/W 1210 18 15 3046 1969 202
CUF4 C 71 Mtsike:Denby Hume 329 1815 3045 1969 1974 No records:recorder outflanked
CUF4 C 72 Nyachidze:Nyachidze G/W 130 1807 3051 1969 1977
CUG2 C 68 Musengesi:Aurelia Humes 951 1637 3105 1966
CUNI C 88 Munyati:Copper Queen 24400 1737 2920 1976 1978 Reopened 1981
CUN2 C 8 Munyati:Power Station Weir 5890 1839 2947 1949

CUN2 C 30 Munyati:Rhodesdale LIF G/W 2780 1847 3013 1954

CUN2 C 94 Munyati:Power Station Hume 5900 1839 2947 1977 No rating table
CUN3 C 7 Kwekwe:Cactus Poort Dam 1250 1903 2948 1949 Recorder installed 1951
CUN3 C 9 Kwekwe:Cactus Poort D. DIS G/W 1250 1903 2947 1949 28.7
CUN3 C Il Kwekwe:Cactus Poort D. U/S G/W 1220 1904 2949 1950 43.2
CUN3 C 13 Kwekwe:Whitewaters Dam U/S G/W 150 1922 3001 1950 8.9 Gweru City Council
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydra Zone C

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSED TYP NOTaI REMARKS

ZONE NR CAP.

sqkm o 's o'E m3/s

CUN3 C 14 Kanuka:Whitwslers Dam U/S G/W lOI 1924 3003 1950 8.9

CUN3 C 15 Kwekwe:Whilewslers Dam DIS G/W 326 1919 3000 1950 3.1 Gweru City Council

CUN3 C 16 Kwekwe:Whilewaters Dam 326 1920 3000 1951

CUN3 C 29 Sebakwe:Dulclunan's Pool Dam 4170 1851 2949 1954

CUN3 C 31 Bembezaan:Rockdale G/W 391 1906 3004 1954 1979 F&P

CUN3 C 36 Sebakwe:Dulclunans Pool DIS G/W 4170 1851 2949 1954 III

CUN3 C 46 Sebakwe:Dulch. Pool D. UIS G/W 3390 18.52 2954 1955 6.1

CUN3 C .58 Bembezaan:Dulch.PooI D. +CIS 1856 2955 1961 1973

CUN4 C 32 Sebakwe:Sebakwe Dam DIS G/W 2640 1901 3013 19.54 247

CUN4 C 33 Sebakwe:Chivhu G/W 194 1906 3053 1954

CUN4 C 34 Little Sebakwe:Ortons Orfl G/W 119 1909 3038 1954 1976

CUN4 C 35 Umvumi:Nyamafufu G/W 285 1914 3025 1954 1976

CUN4 C 37 Sebakwe:Roger's Pool G/W 800 1909 3041 1954 1974

CUN4 C 39 Weriwe<izi:Sebakwe Dam U/S G/W 17.5 1903 3017 1955 15.3

CUN4 C 41 Umvumi:Sebakwe Dam U/S G/W 85.5 1904 3021 1955 83.4

CUN4 C 42 ChirnllChi:Sebakwe Dam UIS G/W 36 1902 3020 1955 12.6

CUN4 C 47 Sebakwe:Sebakwe Dam U/S G/W 1550 1904 3021 1956 217

CUN4 C 50 Sebakwe:Sebakwe Dam 2538 1902 3015 1957

CUN5 C 4 Ngesi:Ngesi Dam 1304 1843 3023 1946 Recorder inslalled 1951
CUN5 C 5 Ngesi:Ngesi Dam DIS G/W 1400 1844 3023 1947 34.8

CUN5 C 6 Ngesi:Ngesi Dam UIS G/W 1040 1840 3031 1948

CUN5 C 20 Ngesi:Rhodesda1e 1.IF G/W 1820 1844 3014 1952 2.76
CUN6 C 18 Muny~:Dyke G/W 2630 1849 3019 1952 1976 11.3
CUS C 40 Urnsweswe:Carbis Ranch G/W 474 1830 3024 1955 1979 F&P 75.7

CUS C 48 Urnsweswe:Oaw Dam DIS G/W 2480 1827 2952 1956 83.5 Formerly Umsw.Lion Fann G/W
CUS C 87 Urnsweswe:Oaw Dam U/S G/W 1990 1827 2959 1973 47.3
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone D

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSED TYPE NOTClI REMARKS
ZONE NR CAP

sqkrn O'S o 'E m3/s

DIV 1 D 2 Umwindsi:KiImuir G[W 241 1744 31 18 1925 4.15
DIV 1 D 10 Umwindsi:Lion's Head G[W 829 1732 3130 1951 1978 18.2 Reopened 1980
DlVt D 14 Marsala:Marsaia G[W 29 1737 3128 1956 1978 3.79 To be re-raled
DIV 1 D 15 Dornvorgwe:BalIy Vaughan G/W 24 1740 3122 1956 1979 0.175 Reopened 1980
DlVt D 16 Double Spruit:Frascati G/W 39 1735 3127 1956 1978 2.18 Reopened 1980
DlVt D 17 Manyongo:Nthaba G/W 36 1744 31 11 1956 0.624
DIV 1 D 20 Umtenje:Meaclows LIF Notch 80 1743 3120 1956 1979 1.75 Reopened 1980
DlVt D 2t Mabfen:Adanta LIF Notch 114 1743 3122 1956 1979 1.45 Reopened 1980
DIV1 D 22 Umwindsi:BalIy Vaughan FIume 658 1740 3123 1956 1973
DlVt D 37 Dornvorgwe:Bally Vaughan Intake Notch 22 1739 312231 2 1965 1972
DIV 1 D 45 Munenga:BalIy Vaughan G/W 137 1740 3123 1968 1979 6.06 Reopened 1980
DIV2 D 6 Shawanoya:Mutoko Road Bridge 1170 1738 3136 1949 1978
DIV2 D 11 Munenga:OIabwino Dam 1741 3136 1952 1962
DIV2 D 67 Nyakornberi:Seaton 157 1803 3142 1972 4.22
DIV2 D 68 Nyamtorwa:Seaton 55 1802 3142 1972 3.72
DIV3 D 7 Inyagui:Mutoko Roacl Bridge 1600 1738 3132 1949 1978
DIV3 D 12 Ruwidzi:Goromonzi Dam 5.7 1752 3122 1954
DIV3 D 58 Inyagui:lnyagui Dip FIume &: G[W 1590 1739 3132 1970 1978 Nol r3ted
DIV3 D 62 Chinyika:Northfield FIume 158 17.48 3130 1971 6.27 Temp. c10sure 1979:reopened 1980
DIV3 D 63 Nyura:Northfield G/W 329 1750 3130 1971 4.05 Temp. closure 1979:reopened 1980
DIV3 D 64 Chinyika:Chinwiri Estates G[W 173 1758 3132 1971 4.09
DIV3 D 65 Nyambuya:Chinwiri Estales G[W 440 1759 3132 1971 15.2
DIV3 D 66 Inyagui:Chinwiri Estates G[W 124 1758 3134 1971 44.5
DMt D 35 Mazowe:Nyatana Control Section 9270 1643 3233 1976
DM2 D 52 Ruia:Frogmore U/S G/W 59.6 1705 3056 1969 4.05
DM2 D 53 Masawere:Frogmore U/S G[W 24.6 1704 3056 1970 4.05
DM2 D 54 Ruia:Frogmore DIS G[W 127 1707 3100 1969 10.7
DM2 D 59 Ruia:Ruia Falls FIume 426 1650 31 17 1970 1977 F&:P
DM3 D 42 Mufurudzi:Eben Dam UIS G[W 163 1710 3130 1968 ]7.4
DM3 D 43 Mufurudzi:Eben Dam DIS G[W 288 1709 3132 1968 4.04
DM3 D 69 Mufurudzi:Eben Dam Spillway 288 1709 3132 1972
DM4 D 25 Muowe:Panmure tIF G[W 4540 1716 3137 1958 1974
DM4 D 34 Mazowe:Panmure Control Section 4550 1716 '3137 1964 1974



APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone D

HYDR REF RlVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS
ZONE NR CAP

sqkm O'S o 'E m3/s

DM4 D 41 Mazowe:üon's Den G/W 3300 1717 3133 1967 114

DM4 D 70 Sambi:Foothi1ls G/W 316 17 15 31 17 1974 1.31
DMS D 9 Poti:Arclldia G/W 1060 1722 3126 1950 1962
DMS D 24 Poti:Arcadia UIS G/W 1060 1722 3126 1958 9.71
DMS D 44 Pote:Myross G/W 1220 1716 3133 1968 65.3

DM6 D 26 Little Mazowe:Maz.Cit. Est.LIF N, 65 1729 3100 1961

DM6 D 29 Tatagura:Maz, Citrus Est. UF N. 67 1731 3059 1962 0.618

DM6 D 30 Mazowe:Citrus Est. Intllke UF G/W 1730 3059 1962
DM6 D 31 Urry's SpIUÎt:Maz.Cit.Est.UF N. 18.7 1726 3101 1962 0.265
DM6 D 32 Mazowe:Cit.Est.Bloomfield LIF N. 547 1724 3104 1962 \.813
DM6 D 33 Little Mazowe:Cit. Est.Syphon N. 34 1728 3059 1962

DM6 D 38 Mazowe:Bindura Sangere 2360 1718 31 18 1967 5.936
DM6 D 60 Mazowe:Virginia G/W 655 1721 3105 1971 3.98

DM7 D 1 Mazowe:Mazowe Dam S/W 334 1731 3059 1918 Recorder inslal1ed 1952
DM7 D 4 Dassura:Mazowe Dam U/S G/W 70 1734 3100 1927 Flooded by Mazowe Dam Raising
DM7 D 5 Mazowe:Mazowe Dam UIS G/W 223 1734 3100 1927 Flooded by Mazowe Dam Raising
DM7 D 27 Dassura:Mazowe Dam UIS G/W 70 1734 3100 1961 8.98 Replaced D4
DM7 D 28 Mazowe:Mazowe Dam UIS G/W 223 1735 3101 1962 2.49 Replaced D5
DN2 D 56 Nyazikatsi:Pirimangwe FIume 284 1735 3202 1970 1978 Reopened 1981
DN2 D 57 Nyadire:Pirimangwe F.&: LIF G/W 510 1734 3201 1970 1978 Reopened 1981
DRI D 8 Mudzi:Mutoko Dam 1723 3219 1949 1963
DR4 D 47 Nyagadzi:Weya G/W 233 1801 3209 1969 60.2
DRS D 46 Mwarazi:Mwarazi Dam U/S G/W 202 1812 3212 1968 59.7
DRS D 55 Dora:Mwarazi Dam UIS G/W 63.4 1814 3213 1969 4.32
DR6 D 13 Mare:Mare Dam DIS G/W 8.6 1818 3246 1955 4.43

DR6 D 18 Mare:Mare Dam 8 18 18 3246 1956 1966

DUR1 D 39 Wengi:Mwenje D.Limbeck DIS G/W 570 1719 3103 1967 26.5
DUR1 D 48 Wengi:Mwenje Dam U/S Fiume 399 1715 3057 1969 3\.1
DUR1 D 49 Sawi:Mwenje Dam U/S G/W 109 1710 3059 1969

DUR1 D 50 Nyamasanga:Mwenje Dam U/S FIume 13 17 13 3059 1970 0.896
DUR1 D 61 Wengi:Mwenje Dam Dullet FIume 557 17 16 3102 1971 2.96
DUR2 D 3 Murowodzi:G1en Grey Weir 1719 3103 1962

DUR2 D 23 Murowodzi:Kia Dra G/W 715 1720 3100 1957 1983 43.4
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APPENDIXD
Zimbabwe : River Flow Recorder Stations: Hydro Zone D

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS
ZONE NR CAP

sqkm O'S o 'B m3/s

DUR2 D 40 Murowodzi:G1engrey Drift 1400 1720 3104 1967 3.29
DUR2 D SI Murowodzi:Kilmer FIume 777 1720 3102 1970 3.69
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone E

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSEO TYPE NOTCH REMARKS
ZONE NR CAP.

sqkm o 'S o 'E m3/s

ECI E 17 Chiredzi:Ruware Ranch GfW 1700 2046 3138 1952 40.3

ECI E 95 LuhJangwalungwe:Nandi F1.# 1 2102 3138 1965 1966

ECI E 96 Luhlangwalungwe:Nandi F1.# 2 2101 3139 1965 1966

ECI E 97 Luhlangwalungwe:Nandi A.# 3 2100 3141 1965 1966

ECI E 98 Luhlangwalungwe:Nandi A.# 4 2059 31 41 1965 1966

ECI E 113 Mungwesi:Sanga Aumes 461 2052 3135 1966 1979 F&P 60.1

ECI E 142 Chiredzi:R/B Canal Pickup Weir 2460 2055 3138 1972

EC1 E 145 Chiredzi:R/B Canal Picltup Bypass 2055 3140 1973 0.65
EC2 E 108 Chiredzi:Manjirenji D. UIS A. 1040 2029 3132 1966
EC2 E 159 Mururezi:UIS Canal Confluence 181 2030 3136 1975 5.36

EU E 168 M1erni:M1erni River GfW 2109 3132 1982

EU E 169 Mamandi:Mamandi GfW 21 10 3145 1982 0.648

EU E 170 Mteri:Hippo Valley Reg. FL. 2109 3135 1982

EL2 E 83 Runde:Tolewe cr.UIS CIS &: LIF N. 15400 21 10 31 12 1962

EL2 E 110 Runde:Rhino CIS 2055 3049 1966 1966

EL2 E 133 Runde:Runde lngesi Aumes 5390 2037 3027 1970 3.98

EL3 E 13 Runde:Zvishavane Old Mine Weir 4020 2016 3008 1950 1972

EL3 E 74 Runde:Tolewe Cf.DIS CIS+L/F GfW 22500 2108 31 16 1961

ElA E 33 Gwetshetshe:Standhope GfW 18.1 1944 2943 1957 1977

ElA E 137 Runde:Wande GfW 2510 2001 3001 1971 43.5

ELS E 40 Little Umtebelewe:Mt. Bougai GfW 285 1949 3003 1958 Temporary c10sure 1978
ELS E 42 Umtebekwe:Rietfontein GfW 648 1953 2957 1959 Temporary c10sure 1979

ELS E 138 Umtebekwe:Mashawa GfW 142 1930 3006 1971 1978 F&P

EL6 E 23 Nyamadziwa:Gwenoro Dam U/S GfW 85.5 1941 2951 1955 38.2

EL6 E 25 Runde:Gwenoro Dam DIS GfW 422 1947 2952 1955

EL6 E 30 Runde:Gwenoro Dam U/S GfW 254 1941 2952 1956 64.6

EL6 E 31 Gwenoro:Killamey GfW 16.3 1942 2952 1957 13.3

EL6 E 38 Runde:Gwenoro Dam Spi1lway 422 1946 2952 1958

EL6 E 93 Impali:lmpaluli GfW 124 1947 2955 1965 8.44

EL6 E 156 Impali:irnpali Dam U/S FIume 43.7 1939 2956 1974 0.939

EMI E 123 Mare:Condo U/S GfW 492 1900 3155 1969 48

EM2 E 10 Lesapi:Rusape R.C. Weir 632 1832 3207 1950 1973

EM2 E 19 Macheke:Condo U/S GfW 3320 1855 3157 1954 137
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone E

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSEO TYPE NOTOI REMARKS

ZONE NR CAP.

sqlcm O'S o 'E m3/s

EM2 E 109 Chilora:Woodlands G/W 26 1825 3211 1966 16.52
EM2 E 131 Lesapi:Lesapi Dam DIS G/W 676 1836 3205 1970 30

EM2 E 136 Lesapi:Lesapi Dam UIS G/W 635 1833 3207 1971 15.1

EM2 E 141 Macheke:Lesapi DIS G/W 2820 1843 3201 1972

EM2 E 152 Chimbi:Glenfarg G/W 146 1826 32 Il 1974 3.91

EM3 E 63 Macheke:Mere G/W 989 1826 3151 1960 1977
EM3 E 139 Mezi:Tandi G/W 329 1832 3159 1972
ENI E ISO Ingesi:Sivwnba Flwne 4230 2034 3017 1973 1978
EN2 E 35 Umchingwe:Mberengwa Rd.Br.G/W 1630 2025 2952 1957 1978
EN2 E 124 Umchingwe:Umch. D. Outlet V N. 2012 2931 1969 1976

EN3 E 28 Ingesi:Mberengwa Rd.Br.G/W 1680 2022 2954 1956 1978

EN3 E 163 Ingesi:Palawan Dam UIS G/W 1180 2006 2946 1978

EN3 E 164 Ingesi:Palawan Dam 1313 2006 2948 1978

EOI E 9 Odzi:Hot Springs G/W 6300 1938 3228 1950 1977
EOI E 90 Nyanyadzi:NYLDam DIS G/W 458 1945 32 36 1968

EOI E 119 Nyanyadzi:Nyany. D. DIS G/W 458 1945 3236 1968 85.5 Temp.c\osure 1978:re-opened 1980
EOI E 120 Piriviri:Nyany. D.YIS G/W 150 1946 3240 1968 1978

EOI E 121 Nyanyadzi:Nyany. D. U/S G/W 186 1945 3241 1968 1978 88.8 Temp.c\osure 1978:re-opened 1981
EOI E 122 Makwe:Nyany. D. U/S/G/W 83 1946 3249 1969 1969
EOI E 125 Umvumvumvu:Old Cashel Rd.Br.G/W 433 1931 3237 1970
EOI E 126 Shinja:Nyanyadzi G/W 194 1944 3237 1969 1978
EOI E 130 Odzi:Odzi Gorge G/W 7324 1946 3224 1970 F&P

E02 E 12 Odzi:Maranke Weir 3200 1908 3228 1950 1976

E02 E 29 Impudzi:Zimunya G/W 75.1 1908 3240 1956 1978

E02 E 144 Impudzi:Chilora G/W 217 1918 32 35 1973 23.7 Temp.c\osure 1979:re-opened 1982
E02 E 146 Shelora:lmpudzi FIume 241 1919 3235 1973 21.1
E03 E 1 MUlare:Premier Estale G/W 249 1855 32 33 1925

E04 E 18 Odzani:Municipallntake G/W 161 1846 3142 1954 79.6
E04 E 32 Odzani:Odzani Irr. Board Intake 225 1847 32 37 1957 0.84

E04 E 53 Odzani:F1inlell LIF G/W 391 1849 3231 1960 1977
E04 E 61 Odzi:Odzi Bridge CIS 2450 1855 3225 1960 1.17
E04 E 72 Nyakawunga:Odzani Dam U/S G/W 8.4 1847 3245 1961 7.35
E04 E 88 Odzani:Odzani Mun.lntake Spillage 1846 3241 1954 1971
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APPENDIXD
Zimbabwe: River Flow Recorder StaliODS : Hydre Zone E

HYDR REF RIVER:NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS
ZONE NR CAP.

sqkrn O'S o 'E m3/s

E04 E 104 Odzarù:Odzarù Dam G/W 57 1846 3245 1966 1983

E04 E lOS Odzani:Odzani Dam D/S G/W 75.4 1846 3243 1966 2.94
E04 E 106 Nyambwa:Drennan G/W 77.7 1845 3243 1966 37.5
E04 E 147 Inyamajura:Sirnondale G/W 318 1848 3228 1973
E04 E 148 Nyatanda:Odzi Confluence G/W 679 1844 3219 1973 27.5
E04 E 155 Nyambwa:Eastboume U/S G/W 40 1843 3245 1974 5.3
E04 E 162 Odzi:Odzi Falls Awne 2165 1853 3226 1976 54.7
E05 E 39 Erin:Hydro. Station Upper G/W 0.21 1823 3240 1958
E05 E 41 Erin:Hydro. Station Lower G/W 0.97 1824 3240 1959
E05 E 73 Odzi:Se1bOllme G/W 181 1832 3238 1961 61.1
E05 E 127 Nyamw:Se1boume G/W 67.3 1832 3238 1970 1.38
E05 E 128 Nyakupinga:Minnehaha G/W 46.6 1828 3242 1970
E05 E 129 Odzi:Minnehaha G/W 75.1 1828 3241 1970 36.4
E05 E 132 Umvumira:Lisnakea 34 1825 3231 1970 19.4
E05 E 157 Erin:Hydro Stal. V Notch 0.97 1824 3240 1975 1976
ER1 E 27 Ruzawi:Condo U/S G/W 2070 1855 3156 1956 1978
ER2 E 47 Wenimbi:ldapu Awne 375 1832 3139 1959 29
ER2 E 50 Clûnekwa:Scorror Estates G/W 168 1832 3132 1959

ER2 E 56 Karimbi:lgudu G/W 269 1828 3135 1960 46.3
ER2 E 64 Wenimbi Trib:lgava Broad V 0.05 1827 3138 1960 1975
ER2 E 65 Wenimbi Trib:lgava H L Aume 0.13 1827 3138 1960 1975
ER2 E 66 Wenirnbi Trib,:lgava G/W 0.13 1827 3133 1960
ER2 E 67 Wenimbi Trib.:lgava GfW 1.04 1827 3138 1960 9.1
ER2 E 68 Wenimbi Trib.:lgava G/W 0.05 1827 3138 1960 2.29
ER2 E 75 Wenimbi Trib:lgava HL Awne 0.52 1827 31 38 1962 1975

ER2 E 76 Wenimbi Trib:lgava H Aume 0.05 1827 3138 1962 1975

ER2 E 77 Wenimbi Trib:lgava H Aume 0.26 1827 . 3138 1962 1975
ER2 E 78 Wenimbi Trib:lgava H Aume 0.13 1827 3138 1962 1975
ER2 E 79 Ruzawi Trib:Edinburgh H Aume 0.26 1827 3136 1962 1975
ER2 E 80 Ruzawi Trib:Edinburgh HL Aume 0.65 1827 3136 1962 1975
ER2 E 81 Ruzawi Trib:Edinburgh H Aume 0.08 1827 31 36 1962 1975
ER2 E 82 Ruzawi Trib.:Edinburgh GfW 1.06 1827 3136 1962

ER2 E 91 Ruzawi Trib.:Edinburgh H Aume 0.34 1827 3136 1963 1970
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APPENDIXD
Zimbabwe; River Flow Recorder Stations; Hydro Zone E

HYDR REF RIVER:NAME AREA lAT lONG OPENED ClOSEO TYPE NOTCH REMARKS
ZONE NR CAP.

sqkm o 'S o 'E m3/s

ERl E 92 Ruzawi:Goba Hi11s C/S 1813 1844 3150 1964 1975
ERl E 102 Ruzawi:Mtemwa Weir 627 1828 3135 1965
ES1 E 43 Save:Save Gorge C/S 43400 21 Il 3217 1959 1977

ES1 E 100 Mk.wMini:Impala Ranch Weir 1445 2052 3201 1966 1975

ES1 E 149 Save:Save Causeway 42300 2100 32 10 1973 F&P
ES2 E 37 TlIlganda:Buffe1s Drift G/W 246 2006 3232 1958
ES3 E 114 Roswa:Roswa Turgwe Aume 197 2010 3136 1967 17.5
ES3 E 1\5 Turgwe:Turgwe Roswa Flwnes 223 2010 3136 1967 17.4
ES3 E 158 Mujiclû:UIS Turgwe Confluence 556 2022 3152 1975 1978
ES3 E 160 Turgwe: 977- 2022 3152 1975 1978
ES4 E 11 Devure:Lower Devure G/W 1958 3215 1950 1963
ES4 E 118 Devure:Clûsurgwe FIume 8200 1954 3207 1967 F&P
ES4 E 135 Clûwaka:Mutsinzwa Aume 259 1955 3155 1971 1976 F&P
ES~ E 62 Nyazwidzi:Buhera G/W & Aume 1990 1923 3128 1960 1979
ES5 E 134 Nyazwidzi:Chirorgwe FI.+ C/S 3470 1971 1979 F&P

ES~ E 140 Chidsikisa:Nerutlllga Dam S/W 87 1917 1 3124 1972

ES6 E 161 Save:Nyamsslllga. 1942 3217 1974 1976
ES7 E 34 Mwerihari:Nyashanu G/W 2470 1916 3154 1956
ES7 E 151 Mwerihari:Chunga Aumes + N. 1270 1909 3129 1973 82.7
ES8 E 8 Save:Condo Old Site 1912 3201 1950 1965
ES8 E 21 Save:Condo DIS G/W 11000 1913 3201 1954 1979 171
ES8 E 24 Tsungwesi:Condo U/S G/W 557 1903 3207 1955 1979 139
ES8 E 26 Save:Condo UIS G/W 3550 1907 3152 1955 1978
ES9 E 59 Sengesi:Wedza Flwne & G/W 324 1846 31 31 1960 43.8
ES9 E 60 Sengesi:lower Sengesi G/W 325 1846 3131 1960 1974
ETI E 84 Tokwe:Runde Cf.U/S C/S+L!F N. 7950 2108 31 16 1962 Carchmenl excludes Umshandige D.
ETI E 101 Tokwe:Tokwe Weir 7700 2103 31 10 1965

ETI E 103 Tokwe:Manana C/S 7304 2045 3058 1965 1973
ETI E 107 Musokwezi:Gadziguri Flumes 249 2034 3047 1966 1978
ETI E 116 Tokwe:Makorsi C/S 7070 2044 3053 1967 1975
ET2 E 3 Umshandige:Umshandige Dam S/W 647 2009 3038 1931
En E 143 Tokwe:Auslral Dam S/W 4250 2008 3027 1972
En E 14 Shasha:Gaths Mine Weir 2870 2000 3026 1951 1976



APPENDIXD
Zimbabwe: River Flow Recon1er Stations: Hydra Zone E

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSED TYPE NOTO{ REMARKS
ZONE NR CAP.

sqk.m o 's o 'E m3/s

En E III Shasha:Mushwe Aumes 1620 1957 3028 1966 56.6

ET4 E 117 Ngezi:Mushwe Aumes 1090 1955 3027 1967 67.9

ET5 E 112 Tokwe:Bhganya Aumes 1200 2001 3024 1966 82
EUT1 E 4 Mutirikwi:Esquilingwe DIS GfW 803 2051 31 18 1949 Catchment excludes Bangala Dam
EUT1 E 36 Mutirikwi:EsquUingwe DIS G/W 803 2051 31 18 1957
EUT1 E 51 Mutirikwi:Bangala D.&: DIS Aumes 1980 2045 31 14 1960
EUT 1 E 55 Umshavutwe:Esq.Weir U/S G/W 552 2043 31 16 1960 1978 17.9

EUT1 E 71 Mutitikwe:Esq.Weir Storage 2051 31 18 1961 1966

EUT 1 E 85 Cheche:Triangle Reg. Aumes 135 2105 3125 1962 3.13
EUT1 E 86 Gungwa:Triangle Reg. Aume 3· 2105 3125 1962 1964
EUT 1 E 87 Makari:Triangle Reg. Aumes 11.1 2105 3125 1962 . 0.437
EUT1 E 99 Mutirikwi:Triangle Reg. N, 2105 3125 1965 1972
EUT2 E 6 Mutirikwi:Kyle Dam +D/S GfW 3980 2015 3102 1949

EUT2 E 44 Bevumi:Kyle Dam U/S GfW 114 2010 3108 1959 22.1
EUT2 E 46 Tsjibaka:Rusinga Aume 430 2024 31 11 1959 1975
EUT2 E 57 Mutirikwi:Bangala Dam U/S Aume 1550 2028 31 Il 1960 1978 36.4
EUT2 E 70 Mzero: Mzero G/W 101 2020 3056 1960 1978
EUT2 E 94 Mutirikwi:Kyle Dam SfW 3980 2015 3102 1965 Composite with E6
EUT3 E 2 Umshagashi:Waterworks Weir 541 2003 3051 1928

EUT3 E 15 Umshagashe:lubilee Dam 484 1958 3050 1952 1975

EUT3 E 54 Umpopinyani:Kyle Dam U/S GfW 212 2006 3054 1960 1.12
EUT3 E 69 Umshagashi:Kyle Dam U/S GfW 938 2007 3052 1960 26.1
EUT3 E 89 Umshagashe:Copota Dam S/W 425 1956 3049 1962 1979
EUT3 E 153 Umshagashe:Makaholi Dam U/S Hume 146 1949 3044 1973 1979 0.837 Re-opened 1980
EUT3 E 154 Umshagashe:Makaholi D. DIS A. 155 1949 3045 1973 1979 0.803 Re-opened 1980
EUT3 E 166 Aamboyant:Sewage Fann Overf1ow 2005 3051 1980 0.997

EUT3 E 167 Aamboyant:Sewage Fann Overf1ow 2005 3051 1981 0.025
EUT4 E 7 Popotekwe:Popotekwe Gorge G/W 2008 3102 1949 1961 Hooded by Kyle Dam
EUT4 E 49 Popotekwe:Kyle Dam U/S G/W 1010 2007 3101 1959 31.8
EUT5 E 5 Mutirikwi:Smallies Weir 1264 2008 3104 1949 1962
EUT5 E 45 Mutirikwi:Kyle Dam U/S G/W 847 2005 3104 1959

EUT5 E 48 Msali:Kyle Dam U/S G/W 365 2006 3105 1959 0.39
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APPENDIXD
Zimbabwe: River Flow Recorder Stations: Hydro Zone P

HYDR REF RIVER: NAME AREA LAT LONG OPENED CLOSED TYPE NOTCH REMARKS

ZONE NR CAP

sqkm o 's o 'E m3/s

FB F 21 Busi:Bangazaan G/W 28.50 2013 3236 1971

FB F 4 Chibudzana: SOIIthdown LIF Notch 75.70 2016 3250 1972 0.789 See FGP42 for earlier records

FB F 18 Busi:Ypres 148.00 2016 3240 1975 15

FG2 F 6 Tsanga:Tsanga Trootbeck DIS G/W 17.90 18 Il 3249 1958

FU F 1 Mapopo:Stapleford G/W 6.50 1840 3251 1954

FU F 22 Nyatsanga:Hope Parrol LIF Notch 0.26 1840 3251 1955 1.38

FLS F 5 Chisengu:Chisengu Upper G/W 0.80 1955 3254 1955 1978

FLS F 19 Chisengu:Chisengu Lower G/W 1.90 1955 3254 1955 1978

FLS F 2 Nyahodi:Nyaruwa FI.& G/W 127.00 1951 3248 1958 58.9

FLS F 6 Lusitu:Lusitu Power Station 142.00 2002 3244 1968 ZESA station

FLS F 20 Chisengu:Chisengu Up. G/W LIF N. 0.80 1955 3254 1955 1978 Composite with F3

FLS F 3 Chisengu:Chisengu Low.G/W LIF N. 1.90 1955 3254 1955 Composite with F4

FM2 F 10 Zonwi:Hoboken G/W 31.10 1905 3247 1966
pp F 7 Pungwe:Pungwe Callseway 85.50 1824 3247 1970

n 10
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G.P. & S. 21806·B. U.W.l

REPORT ON COMPlETION/ABANDONMENT Of WEll OR BORE-HOlE

I>ate of receipt
THE SECRETARY FOR WATER RESOUR'. C; .\11."0 DEVELOPMENT.

P.O. Box 8132.
CAUSEWAY.

For the attention of the Chiej HydroiIJgical Engineer

1. (a) Repon by (insert full ncùne) : .

(b) Addr~ss : _~ .

(c) Registered name of property : : : .

(d) Area of properry (in hectares) : :: .

(e) :District lntensive conservation area ..

{f) State whether .owner. tenant or occupier : ~~ .

2. Location of weIl / bore-haIe*

Please attacb, if not previously submitted-

(a) a ponion of al: 50 OOO-scale ,map with the location of the well/bore·bole marked therein; or

(b) a tracing of "(a);' or .

(c) a drawing showing-

(i) permanent points {e.g., dwelling, cross·roads. beacon, etc.);

(ü) distance of well/bore.·bole from (i); .

(üi). bearing of well/bore·hole from (i).

N.B.-The Chief Hydrological Engineer will stII?ply a copy of the relevant 1 : 50000 map upon request.
On (a), (b) and (c), whichever is supplied, please give the be3.ring and distance to thenearest known pump
equipped bore-bole. wbether or not on the applicant's property. The map or plan mUst he signed and dated.

3.. Details of well/bore·bole*

(a)' date. of completion/ abaadonment* ~ =:~.~~ _ : ; .
(b) well/bore·bole* sited by : : : : .

(c) type of machine used (air. percussion, etc.) : : : .. . .
(d) name of contractor (or self, if applicable) ;: : _ : ~ .

...... , ..

(e) if abaadoned, giv.e reasons for. abandonment and complete this form as far as po~ible : : ,.

.... lOlO .. '"" '" '" '"'O '"lOlO lOlO lOlO lOlO ... - . .. .

........................................... lOlO lOlO '" lOlO. '" _lOlO lOlO••••••• lOlO •••••• '"'O ! .. '"

(f) depth of completed weil/bore-hole* : :: : ; :: metres

(g) diameter/s of well/bore-bole* ~ metres/millimetres*

m~t.res/millimetrcs*

(h) depth from surface at whicb water fi.rst encountered ; .

...................................... ,... metres

(i) depth from surface of main supply metres



(j) tested yield of well/bore·hole"' cubic metres per

hour during hours less of-continuous pumpiDg

(k) : test·pump depth metres

(1) Maximum capacity of test-pump at depth in (k) ..
cubic metres per hour

(m) depth of water from surface before test ~ :. metres

. (n) greatest depth from surface to which water is lowered duriDg .pumping : .

............................. : metres

(0) type of screen installed (if applicable) :.

{p) djameter/ s of screen installed (if applicable) millimetres
,,-

millimetres

(q) length of screcn installed (if applicable) : : _ metres

(r) diameter/s of casing ; metres/millimetres"'

. .: :...................................................... metres/mjllimetres"'

·(5) length of plain casing installed : : metres

(t) quality of water: fresh/brackish*

(u) brief details of rock formations penetrated, and depths ..: : ..

~ - ~ ... . .

............................. ..

........................................................................; : ! ••

............... .

4. Proposed use

(a) primary

domestic/dip-taDks/stock.watering*

for stock-watering, state number of livestock units ~.: ~ : .

(h) secondary-

irrigation of· hectares of :: :••: .. (crop)-

hectares of (crop)-

.............................. hectares of (crop)-

tïsh·fanoïng : hectares*

boteltboarding.bouse/guest.~ann/mission.school*

5. Abstrœ:tion

(a) average rate of pumping, or intended pumping .
cubic metres per bour . .

(h) average number of hours to be pumped per 24 hours '" ., ..

(c) average ri~II:'.ber of days 10 he pumped per year : .
*De/ete th. ;"JQpplico.ble.

l certify that. • above information is 'correct, to the best of my knowledge and bellef. l attach bereto a
copy of the journal ,)f the progress of the work.

Signature : .

Date : _ ..
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G 1 INTROJ)UCTION

(; 1.1 Justification

As developing countries have striven towards managed economies, often relying on aid or international

credit mechanisms, so budgetary considerations have become increasingly prominent, particularly in

the puhlic sector including water resources agencies. In the field of hydrometry, numerous technical

assistance projects have attempted laudahle contributions to the expansion of hydromctric activities.

oftcn in the fonn of capital (typically offshore goods and services). experl assistance and training for

countcrpart staff. But in general. technical assistance programmes have nol taken full account of the

capacily of local water development agencies to absorb and sustain work particularly those initiated on

a projeci footing. In spite of Many short tenn projects in SADCC countries which have addressed and

sometimes solved specific technical problems, the overriding constraints on the monitoring and

assessment ofnational and regional water resources arc financial and managerial. In simplistic terms,

most developing countries. especially in Africa. have neither the money nor the manpower to monitor

Iheir water resources properly.

Water resources monitoring services in the SADCC countries are generally operating at very low levcls

of efficiency. Few countries now have services which can be compared favourably with those existing

11I-20 years ago. No country yet has a service which is adequate as a basis for sustaining the Many water

developments which can be expected in the region in coming decades. This situation would be serious

even for countries with stable populations. but in Many SADCC countries the populations are expected

to douhle every 20 years. Water scarcity will become a major constraint on development and the raising

of health standards. The combined effccts of the population eplosion in Africa and the likely innuence

of global wanning on the water resources of this continent should be viewed with the utmost concern.

There is a stark contrast between the hydrology services and the improving status and efficiency of

meteorological services in the region which are being significantly upgraded through the

FI NNIDA/SATCC/WMO Meterological Project and other projects. The reasons for this include:

the perception created by the media and aid funding agencies that the current drought of the

1970s and 1980s was simply mani fest as reduced rainfal!. lts effects on water resourccs. river

nows and groundwater. have not yet been digested;

the decline of FAO dominance in water resources studies and funding since thc 1970s has not

been fully replaced by any other agency. including WMO. whereas WMO has provided and

continues to provide firm and increasing support to meteorological services.

hydrological services in the SADCC countries are generally subordinate components of

sectoral agencies such as Ministries of Public Works or Agriculture; they are perceived as

having low national priority at times of financial constraint whrreas meteorology gcnerally

enjoys a higher profile, particularly with regard to aviation. agriculture and disastcr relief.
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Proper monitoring and management of water resources is a demanding task requiring commilmenlllnd

competence at ail levels. ft is unfortunately the case, and is likely to remain so, that working

environments in water agencies in developing countries are generally unaltractive. particulary in lerms

of pay. joh satisfaction and opportunities for advancement. Although there is a slow trend towards.
thinning civil service establishments, concentrating skills and improving individual rewards and

incentives by the more efficient use of public funds, a general shortage ofmotivated ski lied manpower

is likely 10 persist in the foreseeable future. We believe the best prospect for more effective monitoring

and management ofwaterresources lies in computerised data management/processing. carefully tailored

training programmes and urgent support, in terms of money and manpower of field and data processing

activities.

The SADCC Hydrometry Development Programme has been formulated from this perspective and ail

the recommendations that follow are aimed at equipping water resources monitoring agencies to fui fil

their functions effectively on a planned and sustainable basis. A period of 5-10 years of commilted

direct assistance is needed with large and systematic infusions of capital goods, expertise and training.

designed to meet the needs of each country. Our recommendations cover ail aspects for water resources

monitoring from basic field procedures, data management, data processing, data presentation and

applications of the data. Throughout, we have been mindful of the financial and administrative

implications for each country and therefore improved management and planning is frequently stressed.

The programme will comprise a series of country projects which are carefully designed to strengthen

weak spots and to achieve accepted standards of operation. They are also aimed at standardising data

management and processing procedures within the SADCC region so that member stales may freely

exchange ideas. discuss problems together, exchange data and software as and if the need arises, and

generally promote regional co-operation.

ln addition to the country projects, a regional coordination programme is recommended in order to

support and monitor progress. From an early stage the coordination programme would seek a consensus

on hydrometric procedures particularly with regard to the management and processing of data.

Wherever practicable, it would encourage uniformity of computer hardware and software. In

recognition of the fact that many hydrometric services in the region are under-staffed or have limited

computer expertise, the regional programme could offer for example an archiving service in order to .

cJear as quickly as possible backlogs ofhistorical data not yet stored by computer. Archiving preferably

would be carried out in the country concemed depending on local staffing arrangements, but could also

be undertaken in the offices of the coordination unit.

These proposais are elaborated in the following sections. The coordinating programme is discussed

in Section 02 and the national proposais follow, in Sections 03 and 05. Financial estimate for the

projects are summarised in Section 04 while more detailed costs are discussed in Section 05.
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G 1.2 Objectives

The objectives of the Hydrometry Development Programme are:

(i) to assist in the review, repair and rehabilitation of the hydrometric data collection networks:

(ii) to build-up the ability of the data coJlection agencies to carry out ail necessary field work

systematically to accepted standards;

(iii) to preserve hydrometric data collected to date by providing or upgrading computerised storage

and archiving facilities in each country;

(iv) to encourage the use of standard computerised data quality control procedures;

(v) to encourage the use of standard computerised data management and data processing

procedures leading to timely distribution of statistical summaries:

(vi) to develop a capacity for applied hydrometeorlogical analysis within each country in order

to underpin development planning and water project design.

The outcome will be effective national hydrometric data collection agencies that wil.l ultimately become

self-sufficient in well-trained manpower and technical know-how, providing tailored information

necessary for the implementation of water development and other related j>rojects. The agencies will

be characterised by up-to-date operational hydrometric databanks freely compatible throughout the

region, simplifying data exchange and compilation of basin-wide hydrometric data;

Again it must be stressed that to develop water resources effectively and efficiently a satisfactory level

of continuous data collection is required. In Africa the situation is critical. In many countries lack of

funding is resulting in the run down of hydrometric services. When this is viewed together with the

doubling of population every 20 years and a forecast reduction in water resources due to global

warrning, a crisis of dire proportions is facing many African countries.

G 1.3 Preliminary SADCC aod Country Activities

(i) Review of recommended projects and production of project documents for submission to

potential donors.

(ii) Recruitment of consultants and experts.
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Ciii) Consultative visits to member countries to finalise country and regional projects. co-ordinate

counterpart staffing and formulate standards and purchasing requi remenls for fic Id operat jons.

data management and processing.

(iv) Development of work plans.

(v) Phased commencement of country and regional projects.

(vi) Monitoring and review of country projccts by the country agencies and donors concerned and

by the Programme coordination unit.

G2 REGIONAL PROJECTS

G2.1 General

Four regional projects are foreseen. The first is designed to establish a small coordination unit for the

Hydrometry Development Programme with the purpose ofproviding a continuing presence oftechnical

expertise wilhin the region for a period of 5-10 years. The experts will contribute directly 10 country

projects hy advising and assisting on aspects ofwater resources monitoring. It is envisaged that they

will spend considerable periods of time in member countries. An important role for the team would be

to support the third regional project and ensure the satisfaclory installation and operation of the newly

installed database systems.

The second regional project aims 10 establish a regional training centre, offering regular tcchnical

courses mainly for hydrometric technicians. The centre would inilially draw heavily on the experlise

within the co-ordination unit. but increasing contributions from within the region wouId be desirable.

The th ird regional project's objective is the development of an advanced water resources datahase and

analysis software package (similar in conception to the CLICOM system for meteorological data). This

would he developed on a modular basis with ail countries receiving certain core modules and choosing

other modules appropriate to their needs. Support and training would be provided by the first regional

project team.

The final regional project comprises a review of SADCC water resources, particularly of the

international river basins, in relation to rapidly increasing populations and the projected effect of global

warming on c1imate.

Summary details and estimated costs for the regional projects are shown in Table G2.1. Greater detail

is included on the project definition sheets in Section GS. These projects are referred to as REG 1 to

REG4 in the Section GS.
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TAnLE (;2.1

SADCC IIYOROME1RY OEVELOPMENT PROGRAr.L\\E SUMMARY OF REGIONAL PROJECrS

INPUTS CaST USS x I.(XXI

REF TIlLE EXECUTING OBJECTrvES 'DURA'nON EXPERTS COUNrERPARTS VOLlINTEERS EXPERTS EQlllPMENT TRAIN/Nu

AGENCY

moulh. man'lIIoud!!

Regi lIytlromerrÎc Dcvelopmelll in SADCCSoil. To coonlinole ond monilor COUlIIly 60 160 0 0 26'15.0 475.0 15.0
SADCC Counlrie. WOIer and Und projec" oimcd al Slrengthcning

ConservOlion hydrologieal .ervice•• and 10

Uni! (acililo.e regional hydrologieal

cooperolion Ihrough scantlanli.otion

o( <!alo mlUUlgemenl and proce..i/lg

procedure.

Reg2 Ilydrologico! rechnicions SADCCSoil. To es.oblish 0 regiono! .raining 60 80 0 0 6MO.0 242.5 765.0

~ Training Prognunrnc WOler ant! Land (aciliry (or hydrology and
•
~ Cun.ervalion hydrogcolo!!y lcehnician•• complere

Unil wi!h leaching o/ld monpower re.ource.

Reg) Oevelupmenl o( t1arob..e Tobe To develop 0 da.o programme (or 12 "5 0 0 )97.5 0.0 tl.tl

(or hytlrotogy and decided micro-conlpulen re.pecling

hydrogeolugy inlemoliono! .dtantlards

Reg" 11.e elIcer o( populo'ion SADCCSuil. Tu eve/uOie populotion growlh 0I1t! 12 48 0 0 6M5.0 175.0 00

growlh ond globo! wonning WOle r ont! Land globo! womlÎng on wOier re.ource.

on water re~ource, in COluervo.ion SADCC counlrie. and requiremenlS (or

SADCC counlrie. Uni! hydrome.ly tIalo collection

SUB·TOTAL S 4-157.5 H112.5 K411.1J

TOTAL US S (11)11



C;2.2 Hydrometry Development Pro~rammeCo-ordination Unit (REG 1)

(;2.2.1 Location

The Coordination Unit should be operated from within or in conjunction with the SADCC Soil. Water

and Land Conservation Unit in Lesotho. Il would have a limited lifespan of say 6 years initially with

possible extensions of 2 years at a time depending on the outcome of periodic reviews. The unit wou Id

serve as a regional base for consultants and experts from which they would contribute to individual

country projects.

G2.2.2 Staff

Expert staff would ideally be drawn from member countries but. almost by definition. suitable senior

candidates arekey figures in their own organisations and therefore could not be seconded for signi ficant

periods. The Programme would therefore be staffed primarily by expatriate experts who would spend

considerable periods in member countries fuJrilling inputs to country programmes. It would also be a

distinct advantage if these experts were recruited from a single organisation and could draw on the

technical managerial experience of that organisation. The experts would carry out the following

functions:

Coordinafor

Data Processing/Computer Expert

Hydrological Expert

Hydrogeology Expert

- Planning. policy. strategy. coordination,

country projects liaison (answerable to country

directors). procurement. training and

scholarships.

- Training. hardware installation. software

programming. country project inputs. special

archiving service.

- Training. field network: development.

operational procedures. country project inputs.

- Training, monitoring procedures. country

projects.

ln addition a smaIJ number of local staff would be employed at the office of the Unit as computer

ope rators. driver, secretary, administrator etc. The cost ofthe co-ordination unit is discussed in Section

G4 and details of its objectives and activities follow.
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G2.2.3 Objectives

The main objective of the coordination unit is to upgrade field operations. data management and data

proccssing in the SADCC countries and to encourage the standardisation of water resource monitoring

activities. This will be achieved through a series of projects and services.

G2.2.4 Main Activities

(i) Liaison with senior staff in member countries.

(ii) Produce standards for operation and maintenance of field stations and training of obscrvers.

(iii) Installation or upgrading ofcomputerdatabase/processing systems. Liason between countries

and the team developing software under project REG3

(iv) Establish methods/fonnats/priorities for data entry to system.

(v) Training in the use of the systems.

(vi) Produce standards for preliminary quaJity control of new data (and follow up remedial action

in the field), loading of raw data into computer storage. further quality control, processing

and infilling of gaps and archiving; customise software and hardware to individual country

requirements in conjunction with·the team involved in project REG3.

(vii) Produce standards for preparation of data summaries in the fonn of monthly bulletins. annual

volumes etc.

(viii) Set up a historical data archiving service in order to rapidly digitise existing data from member

countries.

(ix) Assist with planning and co-ordination of country projects and undertake inputs into selected

country projects to carry out training. installation of computer hardware and software etc.

(x) Facilitate the purchase of spares and to provide an alternative channel for ensuring that

equipment remains fuUy operational.
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G2.3 Hydrometrie Technicians Training Programme (REG2)

The Hydrometrie Technicians' Training Programme would aim 10 establish a training cenlre wilhin an

existing academie/training institution in the region. The purpose of the cenlre would be 10 offer slaff

in lechnical grades, appropriate 3-4 month courses on various aspects of hydrology, meleorology.

hydrngeology, sediment, water chemistry, water now, data management and data analysis.

A variely ofcourses are envisaged ranging from generalised basic Iraining in operation al hydrology and

hydrogeology 10 more detai/ed treatment ofspecific technical areas such as current meler measurements,

sedimenl monitoring, laboralory procedures etc. Meteorological training, olher than introduclory

material related to water resource development, is not included as this is already offered by the Instilule

of Meteorological Training and Research in Nairobi.

The range oftopics to be offered by the proposed SADCCtraining centre are summarised in Tahle G2.2.

These are c10sely mode lied on the UNESCO 6th Regional Training Course for Hydrology Technicians

to be held in Zimbahwe in early 1990.

AI Ihe oulset, the centre would be staffed mainly by experts from the Hydrometrie Developmenl

Programme co-ordination unit, but contributions from local experts would be actively sought and

encouraged.

G2.4 I)('velopment of Hydrological Database and Aoalysis Software (R ..:G3,.

The meteorological services of the region have been greatly assisted by the recent introduction of a

standardised software package, CLICOM. The principal aim of the REG3 project is to develop a similar

package to standardise data processing techniques in the fields of hydrology and hydrogeology.

Most of the cost in the setting up of a data base is not in the computer hardware or the soflware, il is in

the training of staff to become Cully familiar with the operation of the programs, the long term support

and mainlenance of the programs, and the training of the staff who provide support and training to u:.;ers.

The use of an intemationally recognised package such as CLICOM minimises these costs. Where data

has to he transferred between countries this becomes easy if they use the same programs. An example

of the henefits could be iftwo countries of the region bought a new type of logger. If they had different

data systems the extra cost ofmodifying the systems would have to be paid twice. lfthey used the same

system Ihe cost could be shared.

A survey of currently available hydrological and hydrogeological data handling packages carried out

in mid 1989 as part of the Hydrological Assessment Project revealed that the existing commercial

software is too narrow in scope to coyer ail the needs of the SADCC hydrometric agencies. Needs which

are increasing as such issues as water quality monitoring or abstraction licencing assume greater

importance.
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TABLE G2.2

Ran~e of Topics to be Offered by SADCC Hydrometry Tr~linin~Centre

Basic Suhject

Mathcmatics
Statistics

2 Introduction to Hydrology

Sub.icct or hydrology
Hydrological cycle and hydrological processes 
Drainage basin characteristics

3 Meteorolo~y

Introduction to meteorology
Air circulalion in the topical regions
Meteorological observation site

Precipitation

4 lIydrometry

Basic hydraulics
Stream gauging
Water level measurement

Site selection

5 Computer and Hydrological Data Analysis

Control of transmitted data
Data processing
Missing data

6 lIydro~eolo~y

Introduction
Basic hydrology
Soils and soil water
Groundwater movement

7 Water qua lity

Introduction
Basic chemical definitions
Physical characteristics

Water quality parameters

8 Water resource development

Hydrological data networks
Water resources assessment
Design floods

G-l0

Surveying
Map reading and air-photos

Hydrological e~treflles

Open channel hydraulics
Modelling hydrological processes

Other c1imatic data
Evaporation and evapotranspiration
Representation on maps and graphs

Operation and maintenance or equipment
Calibration of hydrometric equipment
Discharge rating

Data storage and retrieval
Basic analysis
Floods and droughts

Pumping tesl analysis
Groundwaler exploration
Groundwaler extraction
Groundwater resources

Chemical classification of walers
Sampling and preservation
Basic waler analysis

Utilisation ofwater resources by man
Water supply and sanitation
Water resources management



The currenl packages do not take full advantage of key recenl compuler deveolopmenls such as

net working, use of graphics/digistising tablet to select options from maps or menus - powerful new tools

which can significantly improve what can be offered to users.

Since Ihe waler resource agencies in the region have at present a diversily of lypes of rield equiprnelll.

processing procedures.level of compulerisation, etc. il is proposed Ihallhe soflware should be designed

ln operale as a fixed core with a number of modules. Countries could Ihen seieci modules appropriale

to thcir CUITent needs in Ihe knowledge that furlher modules could be added as Iheir requiremcnts

change. The core software will be entirely developed in languages which conform 10 inlernational

standards 10 ensure maximum nexibilily. An interface 10 CLfCOM will be slandard and inlerfaces will

he provided 10 olher commercial software systems including Ihose hydrometric processing syslems

already in place in the region.

The soflware development wilJ be run in conjunction with Ihe project REG 1. The REG 1 leam liasing

on counlry specifications (eg menus to be in Portuguese, elc) and handling ail training in the use of Ihe

new syslem.

G2.S Erreet or Population Growtb and Global Warming on Water Resourees (REG4)

A regional study is proposed as the most appropriate way of examining the consequences of rapid

population growth and rising demand on water resources in the SADCC countries where internalional

basins arc of particular importance to each country 's development. This sludy would also evaluale Ihe

eHect of global warming on surface temperatures (increasing evaporation losses) and rainfall

dislribul ion. Many of the SADCC countries have limited waterresources which wi Il come under severe

slress in Ihe nexl few decades. This project is seen as essential for establishing the urgenl need l'or the

colleclion of reliable data on water resources.

(;3 COUNTRY PROJECTS

(;3.1 General

The SADCC "Hydrological Assessment of Sub-Saharan Africa" projecl has revealed several problem

areas in Ihe hydrometric activities of member countries and has identified potential projecls. General

considerations involved in the project identification are summarised below while more detailed

descriplions are to be found summary sheets in Section G5. Financial aspects are discussed in

Section G4.
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Summary of Projects

The projects identified are summarised in Table G3.1. In some cases, several projects are proposed for

a single agency. There is a danger that local staff resources will be inadequate to support and bene fit

l'rom the proposais and therefore careful management and phasing of the projects by local directors. with

assislance l'rom the coordination unit is a prerequisite.

Tn he effective. the proposed projects should be built into the workplans of the agencies invnlved amI

counterpart staff should be identified and committed l'rom the outse\. Potential clashes with existing

workplans and training arrangements must be identi fied and allowed forbefore new projects commence.

This is noeasy lask as the gestation period ofmany projects is typically 2-3 years in which time staflïng

arrangements and commitments within the agencies are apt to change.

Fnr this reason. coordination of assistance to the agencies and training opportunities. particularly as

they affecl the availability of counterpart staff, is seen as essential. Effective coordination should be

based on development plans for the agencies over periods of. say, 5 years. New proposais should be

considered in relation to these development plans rather than be treated in isolation irrespective of

existing projects and staff commitments.

The common aim of the projects identified here is to promote effective waler resources monitoring and

management services in member countries. They necessarily include major training components and

considerable inputs l'rom experts. The inputs will be mostly technical assistance and the duration of the

TA visits will vary l'rom country to country.

ln each case, the inputs will cover sorne or ail of the following items:

purchase of computer hardware;

provision of software;

assistance with the adaptation of software to the local environment, training in its use and

establishment of data quality control procedures;

purchase of equipment for rehabilitation and development of data collection network;

purchase/hire of vehicles to strengthen field operations.

training in hydrological techniques;

training in hydrological data processing.

training of technicians in sound hydrometric practice;
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TAULE G.U

SADCC IIYDROMLl'TRy DI!VELOI'MENT PROGRAMME SUMMARY OP COUNTRY PRomCTS

·ZIMBABWE·

INPtns COST tlS$ X I.lI(J()

Rm l l111J! I!XECU11NG ODJI!CnVE5 DURAll0N . EXPERTS coUNll ffi PARTS VOJ.UN1EERS EXPERTS EQUII'MENT TRAINING
AGENCY

monlhs man·munlhs

liml Provision of Transport fur DepartmtDt 1'0 provide !he means for reaular 12 0 0 0 0.0 25.0 00
lIydronlelcorololical Network of inspedion of rainalUae and climuc
Mainlenance Meteoroloay stations, whicb ....i11 eDable prope1"

control over compilation of ltalion

histories and assessmcnl of data

rcliability. plus the opportunity 10

elTect iDslnunent mainlcnance antl

rcpair, aod observer traiDina

lim2 Rehabilitation of Minlstry 1'0 revitalise !he lIydroloaical 18 10 0 85.0 2500 JlK' 0
~ lIydroloaical Dranch of&eray Drand,.- and Waler~

Rcsoorus
Development

lim) Improved E1cclrunic Data Ministry To provide oew equipmeDt. lol\ware 6 4 54 0 34.0 50.0 55.0
l'roussina for lIydrology of!?neray and lIainina for hydroloaical da...

andWaacr processina

Resuurces

DevelopmtDt

lim4 Improved Sediment Ministry To elpand the cuncnt sedimeot 48 12 124 36 2211.4 300.0 40.U
Munitorina ofl!neray monilorina programme 10 acbieve a

and Waacr more delailcd iosiabt ioto pal1crns

Resources of land erosioo, transportation of

DeveIopmœt sediment io rivus aod!he

innuenee of chanaina land use

lt ·allavailable ltalT SUII·TOTAL S 343.4 6250 195.U

TOTAL US S 1,I63,411f1



Each country would normal/y be expected to provide:

office accommodation and local transport for short terro consultants and experts;

secretarial assistance;

candidates for training;

counterparl staff to work with experts and consultants;

fuel and maintenance of project vehicles.

G3.3 Personnel

ln the project summaries given in Section G5 an indication of the field of expertise of the experts is

given. JI is not at this stage possible to produce a detailed job description for each post but a few general

points apply:

breadth of experience is of as much importance as skill in the particular arca specialisation;

a minimum of 5 years relevant experience will nonnal/y be required;

in projects with more than one expert Ihe team leadershou Id have 10 years relevant experience:

ail experts should have a good command of English and in the Lusophone countries knowledge

of Portugese would be an advantage.

(~4 FINANCIAL ESTIMATES

The total cost of the Hydrometry Development Programme for the nine SADee counlries will be in the

region of US$ 24 million. This seemingly high value must be judged against the costs ofmajor projects

jn the region which rely heavily on water resources data at the design stage. The Lesotho Highlands

Water Project (LHWP) for instance is expected to cost about US$ 1.7 billion. The initiallack or an

adequate rainfall database and disputes as to the reliability of rating curves had an importanl impact on

the execution of certain aspects of the LHWP. Considerable priority effort has had to be made to

achieve acceplable rainfall slatislics for projeci purposes in the time available, this efforl was quile

beyond Ihe capacily of the agency charged with rainfall monitoring, and il has therefore been done on

an emergency basis by the LHWP authorities. The cosl implications of errors in yield estimation due

to lack of data oUlweigh by several order of magnitude the cosl of data col/eclion. The Kariba project,

were it being constructed now would cost about US$ 2 billion. The cost of adequate hydrometry in each

country to support major engineering and development projects is extremely small in project terros.

Hydrometry must of course be undertaken as a routine national operation either drawing on scarce

national funds or supported by international funding. Il not possible to estimate reliable resource yields

solely on a project basis over a short study period.

The Coordination Unit would be funded primarily by donor agencies although it may be possible to find

office accommodation within existing SADce institutional arrangments. Possibly as much as 50% or

more of the expert 's time would be spent in member countries.
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An illustrative hudget is indicated in TahIe G2. 1 based on a nominal5-year period. The hudget includes

expcrI inputs to country projects but not capital and recurrent costs or the country projects which arc

costed separately. Those costs are discussed in the projcct summaries in Section G5.

Il should be noted that ail experts have been costed at nominal rate or SUS 8500 per month regardlcss

ortheir scniority. This is because pay variations relating to seniority are orten smallcr than those duc

to such ractors as local cost or living allowance, country or origin, or policy or runding agency.

G5 PROJECT SUMMARlES
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Projeet Title:

Eltecutin~ A~eney:

Objectives:

Main Activities:

Project Period:

PROJECT SUMMARY SIIEET: REG 1

The Hydrometrie Development Programme for SADCC Countries

The SAnCC SWLCU, Maseru, on behalf of member countries

The aims are to provide a regional programme to strengthen the capahilities

of ail national hydrometric agencies, particularly in the field of data

processing, to promote regional hydrological co-operation. and to develop

standard regional data handling procedures and formats to allow rapid

exchange amongst the member countries.

The hydrology branches of ail member countries have suffered in recent

years through shortages in resources, particulary in comparison with

meteorological departments. A regional programme to develop hydrometry

will enable resources to be aIlocated to develop appropriate computer

software and wiJI introduce standard processing techniques vital for the

development of basin-wide hydrometric networks for the major international

river systems such as the Zambezi.

Assistance in network review, data review and preparation of data for

entry onto computer database

Procurement of computer equipment, and its instaJlation

Development of specialised software

Training in use of the system

Development of quality control procedures within each country

Supply of hydrometric equipment and transportation

Training and fellowships

Establishment of Hydrometrie Technicians' Training Centre

5 years minimum

":stimated Costs:

Experts

Experts

Experts

Trainees

Local Staff

Office

Vehicles

Computers

Fees, mobilisation, allowances,

insurance, freight, superannuation

Local accommodation

Regional travel & subsistence

Regional travel & subsistenc~

Salaries

Routine operations

Purchase & running costs

Hardware & software

TOTAL US$
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2 270 000

195 000

230000

75000

140000

105 000

1RO 000

50 000

3 245 000



Counterparts:

No formai allocation of counterparts il' required for the programme as there will already he extensive

illleraclions through the country projects.

Notes:

A more complete project description il' given in Section 2.2 above.

2 The experts would be:

Co-ordinator 10+ years experience il' hydrology and waler rel'Clurcel'.

Data processingl 5+ years experience in computerised procesl'ing of hydromelric data.

computer expert

Hydrometeorologist 5+ years experience of setting up and managing networkl'.

Hydrogeology 5+ years of experience in evaluation of groundwater.
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Project Tille:

Executing Agency:

Ohjectives:

Main Activities:

Project Period:

Estimated Costs:

Experts

Equipmenl

Training

PROJECT SUMMARY SHEET: REG 2

SADCC Hydrometrie Techoicians Training Programme

The SADCC SWLCU, Maseru, on behalf of member countries

Modelled on Ihe forlhcoming UNESCO "61h Regional Training Course

for Hydrology Technicians", Ihe aim is 10 provide facililies 10 allow

regular Iraining of lechnicians in Ihe fields of meleorology,

hydromelry. hydrogeology and dala processing. This should be

achieved Ihrough Ihe expansion and slrenghlhening of an exisling

inslilulion in the region. As an initial slep il could draw sorne of ils

manpower requiremenls from Ihe SADCC Hydromelry Programme

Coordinalion Unit in order 10 offer annual residenlial courses of 3

4 monlhs duralion.

Technician Iraining is currenlly carried oui on a piecemeal basis,

varying widely from counlry 10 counlry. The eSlablishmenl of regional

facililies specifically formed 10 conduci such Iraining should greally

improve technician performance, and consequenlly data reliabilily.

Savings would occur by nol having 10 send lechnicians oUlside Ihe

region for appropriate training.

- Formation of regional Iraining inslilules for meleorology,

hydromelry, hydrogeology and dala processing

- Equipping and slaffing the training facililies

- Support and resources to conduci appropriale Iraining courses.

5 years minimum

US$

680,000

242,500

765,000

TOTAL US$
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Counterparts:

Ali hydrometric technicians should attend on a phased basis.

Notes:

A more complete project description is given in Section 2.3 above.

2 Much of the training would be given by e;,tperts from project REG 1. Additional c;,tpcrts

would bc required for short period to cover subjects beyond the field of e;,tpertise of REG 1

experts including: statistics. basic science, water chemistry, sediment measurcments, watcr

resources management, sewage treatment.
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Project Title:

Executin~ A~ency:

Objectives:

Main Activities:

PROJECT SUMMARY SHEET: Rf:G 3

Development of Hydrological Database and Analysis Software

To be decided.

The aim is to introdùce a data management and analysis system for

waler resources comparable 10 the WMO 'CLICOM' package for

melerological services. (1n keeping wilh Ihis analagy the proposed

projeci REG 1 is comparable 10 the currenl FI NNIDA/SATCC/WMO

projeci which is implemenling 'CLfCOM' in Ihe region). A survey

of currenlly available hydrological and hydrolgeological data handling

packages carried OUi mid 1989 revealed Ihal the existing software is

100 narrow in scope to coyer ail the needs of Ihe SAncc hydromelric

agencies. The current pacakages do nOI lake full advantage of key

recenl compuler developmenls such as networking, use of

graphics/digilising tablel 10 select oplions - powerful new tools to

improve whal can be offered 10 users.

The objective is 10 initate or improve computerised data managemenl

using microcomputers and in particular 10 provide the professional

hydroIogisl with more opportunity for analysis and greater job

satisfaction.

The system to be developed in this project would be a 'core' sytem

which would be installed in each member country. The instllalion of

the programs and long tenn support would be handled within REG 1.

The system will be written in languages which conform to

intemationaHy recognised standards (ISO, ANSI) to ensure maximum

compatibility with existing and future software and hardware.

Interfaces with CLICOM and other currently available commercial

software eg LOTUS, dBASE, HYDATA, etc, will be provided 10 ease

data transfer from other agencies or earlier processing procedures in

the same agency.

The system will be capable of operating as part of a nelwork or as an

individual unit in a regional of/ïce.

- Obtain country feedback on reports of the current projeci for

Hydrological Assessment of the SAncc countries.
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- Develop a specification based on reports and user feedhack.

- Develop the programs to provide a framework for estahlishing,

updating and interrogating the data base.

- Develop the user interface modules which wou Id he applicable to

ail data types. As far as possible this would be based on selection

of an iteÎ11 from a menu or a map display using 'arrow' keys or a

'mouse'. The user interface would initially be developed using

English and Portuguese but wou Id he open to other languages.

- Develop the module for digitising maps.

- Develop the modules for data presentaI ion. includes use of VDU.

plollers and prinlers. This module would be of importance for

analysis of data and quality control.

- Develop lhe hydrometric data module. This would include

components for current meler calculations. rating curve fitting.

entry of river level data by lyping tabulated values. digitising charts

or imporlation from other formaIs. and quality control of levels and

flows.

- Develop lhe hydrogeologic data module. This would include

componenls for weil logs. pumping test analysis and Durov

diagrams.

- Develop the waler quality module. This would include components

for recording quality parameters including sediment.

- Develop lhe analysis module. This would al10w for lechniques such

as seriai correlalion. lrend analysis, cross correlations. mult iple

regression and flow duration.

- Drart user manual 10 be circulatcd for commenls and use during

program lesling.

- Test the programs at selected siles in lhe region.

Produce definitive versions of program user mailUals and

documentaI ion for program support.
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Project Period:

Estimated Costs:

Notes:

12 months

Experts 45 m/m

Travel

Software

TOTAL US$

US$

382 5011

5 000

10 ono

397 500

(1) A more complete project description is given in section 2.4 above.

(2) The experts wouId be:

Hydrologist

Hydrogeol ogist

Computer Expert

Programmers

10+ years experience in hydrology and computerised analysis

10+ years experience in hydrogeology and compulerised analysis

10+ years experience in computer use for water resource applications.

Appropriate experience in use of SQL for databases and development

of modular computer programs.

(3) Installation of the programs and long term support would be handled by REG 1. Extra

modules of interest to more than one country would also be handled by REG 1. Modules of

interest to one country only would come under individual country projects.
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Pro.iect Title:

":xecutin~ A~ency:

Objectives:

Main Activities:

Project Period:

PROJECT SUMMARY SHEET: REG 4

Effect of Population Growth and Global Warming on Water

Resources in SADCC Countries

The SADCC SWLCU, Maseru on behalf of Memher Countries

To highlight the importance of hydrometric data collection necessary

for water development in order to meet the rapidly increasing

population of SADCC countries and the potential reduction. in

available water resources due to global warming. The population of

most SADCC countries will double in the next 20 years, increasing

significantly. demands for irrigated crops to meet food shortages.

The stage has now been reached where general atmospheric circulation

models are capable of predicting changes in rainfall and temperatures

due to global warning. Il would be cost effective to undertake such

a study on a regional basis where large river basins such as that of the

Zambezi river are concerned.

The influence of rainfall and potential evapotranspiration would be

evaluated for selected river basins in each SADCC counlry to evaluate

quantitatively changes in both surface runoff and groundwater

recharge.

- Review data on population growth, future water demands and future

water development plans;

- Evaluate the influence of global warming scenarios on temperature

and rainfall;

- Model selected catchments in each country to evaluate effect on

surface runoff and groundwater recharge;

- Compare national waler resources relative to future water demand

scenarios.

J2 months
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E!\timated CO!\ts:

Experts 48 m/m @ $8 500

lIS$

408 000

Subsistence

Travel expenses, aHowance, insu rance, freight etc

Regional travel.

Vchicle &- running costs

Computer hardware

Reporting

Miscellaneous

TOTAL US$

Note:

The Experts required are:

160 000

30 000

25 000

120000

80000

20 000

17 (lOO

850 000

Project Manager

Climatologist

Hydrologist

Waler Resources Engineer

Climate ModeJJer

Groundwater Expert

Assistant Engineer

10+ years experience in hydrology

10+ years experience in c1imatology

5+ years expereince in hydrology

5+ years expereince in water resouce assessment

5+ years expereince of general circulation modelling

5+ years expereince in hydrogeology
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Project Title:

Executing Agency:

Objectives:

Main Activities:

Project Period:

Estimated Costs:

PROJECT SUMMARY SHEET: ZIM 1

Provision or Transport for Hydrometeorological Network

Maintenance.

Department or Meteorology, Ministry or Transport.

To enable regular inspection of raingauges and climate stations to be

carried out, which will result in proper control over compilation of

station histories and assessment of data reliability, and will provide the

opportunity to effect instrument maintenance and repair, and train

observers.

At present, with minimal transportation resources, very little is known

of the station histories, instrumentation, instrument exposure and

observer reliability. These can only be complied objectively through

regular inspections, which in tum are achievable only through provision

of transport facilities.

- Procurement of vehicles

• Compilation of site visit reports

1 year

US$

Vehicles

Counterparts:

10@ $25000 250000

No counterparts are required specifically for this projcct, but obviously drivers and

maintenance personnel will be required.
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Project Title:

Executing Agency:

Objectives:

Main Activities:

Project Period:

Estimated Costs:

PROJECT SUMMARY SHEET: ZIM 2

Rehabilitation of the Hydrological Branch.

Ministry of Energy and Water Resource Development.

To create a revitalised, dynamic organisation capable of meeting the

rigorous demands for hydrological data within a country facing stiff

competition for its water resources.

Staffing and resources allocated to the Hydrological Branch over the

last decade or so have seriously declined, putting a fine hydrometric

network at risk. Replacement of skilled manpower, new equipment and

data handling techniques are urgently required to arrest this slide

towards decay.

- Detailed review ofrecruitment policies, reorganisation ofBranch and

recruitment of new staff

- Provision of fellowships for postgraduate study abroad

- Provision of training staff to run local courses for hydrology

technicians

Development ofan in-house training facility for technicians and field

staff

- Provision ~f transport

- Provision ofbasic flow gauging equipment, including cableways and

current meters

- Provision of equipment for the "moving boat" gauging technique

- Consultancy ta advise on improved data handling techniques and

organisation

3 years

US$

Expert 10 man-months (Hydrology)

Fellowships 6@ SIS 000

Local training

Equipment

Total
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Counterparts:

Graduates

Technicians
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Projeet Title:

PROJECT SUMMARY SHEET: ZIM 3

Improved Eleetronie Data Proeessing for Hydrology

Exeeuting Ageney: Hydrologieal Braneh, Ministry or Energy and Water Resouree Development

Objectives:

Main Aetivities:

Projeet Period:

Estimated Costs:

The computerresources currently available to the branch are inadequate

to meet its requirements. The provision of sorne new equipment,

software and training will greatly increase the efficiency of the branch,

and the effective supply of information to data users.

• Review ofresources available to the branch, including both hardware

and software

- Specification and procurement of additional computer hardware

• Procurement of commercial software, and the tailoring of software

to meet the needs of the Branch.

6 months

US$

Expert 4 man·months (Data processing)

Hardware and software

Fellowships 3 @ $15000

Local Training

Total

Counterparts:

34000

50000

45000

10000

$139000

Graduate hydrologists

Technicians

3@ 6months

6@ 6months
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Project Title:

PROJECT SUMMARY SHEET: ZIM 4

Improved Sediment Monitoring

Executing Agency: Hydrological Brancb, Ministry of Energy and Water Resource Development

Objectives:

Main Activities:

Project Period:

Estimated Costs:

To expand the current sediment monitoring programme, with the aim

of permitting a more detailed insight into patterns of land erosion,

transportation of sediment in rivers, deposition in reservoirs, and the

influence of changing land use on this behaviour.

Water resource development in Zimbabwe relies heavily on the

construction of small dams on the country's many rivers. A major

parameter in the design of these structures is the volume of sediment

trapped - a process as yet poorly understood. Major concerns have also

been voiced over the effect changing land use patterns have on dam

storage.

- Detailed review of data collected and studies previously undertake~

- Selection ofsites for inclusion in an expanded monitoring programme

• Procurement of equipment for measurement of suspended sediment

loads and for monitoring sediment deposition in reservoirs

- Provision of transport for increased field activity in this sector

- Provision of laboratory equipment for analysis of sediment samples

• Training in sediment measurement and analyses

- Periodic review of data collected and evaluation of results

4 years

US$

36 man-months

2@ S25 000

Field & 1aboratory

2 x$15 000

Expert 12 man-months (Sediment

and Monitoring)

Volunteer expert

Vehicles

Equipment

Fellowships

Local Training

Total
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Counterparts:

Graduate

Technicians
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