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Ha Noi between the ‘waters

riginaiiy made up of urban Viiiagcs dotted with
ponds and pools, the Old Quarter of 36 Streets
and Corporations, and a citadel where water
flowed through a moa linked to the hydrau-
lic system, the city of Ha Noi has spread out over its fringes,
integrating very populous and multi-activity villages and lake

replacement basins in the surrounding area.
p g

[thasbeen erected between’ the waters and ‘on’ the waters at
very variable thythms in an environment very prone to flooding
and threatened by spates froma dangcrous river that flows above
the level of the piain. Whater is an intcgrai part of Ha Noi City,
and even if the capitai turns its back on the Red River, hidden
behind imposing dykcs, water is visible in the muldtude of lakes
that permeate the city’s CerTitory. In addition to their function
countering ﬂooding, these lakes piay several other roles: eco-
nomic ones for craft Viiiagcs, but also cultural and symbolic.
In this ‘hycirauiic’ civilisation, many rituals are practiscci during
Viiiagc festivals to invoke the protection of ‘Heaven™ from

ﬂoodingi

The Vietnamese governments recent decision to integrate
Ha Téy, the wcstcriy ncighbouring provincc, into Ha Noi
Provincccapitai, has signiﬁcant implications in hycirauiic terms:
this territory can be vulnerable to the Day and Tich Rivers

ovcrﬂowing in the event of Red river floods diversion in these

S, Fanchette, R. O;fmwfe, Trin Nhit Kién

tributaries. In a context of urban dcvciopmcnt where land mar-
ket forces dictate the proficability of building land and impose
high-risc buiidings, control of land usage and urban expansion
is a difficule challenge to meet. Ha Noi's Master Plan for 2030,
signcd in Juiy 2011, took good note of the vuincrabiiity of the
cniargcd Provincc—capitai by stipuiating the preservation of a
green belt, to promote a ‘sustainable and environmental city’.
However, one might well wonder just how feasible such a meas-
ure may be in this country in transition towards the market
cconomy, of weak institutions at all level of administrative hier-
archy, and of the need for both forcign and national investors
(secking a maximum return on their capital) in order to build

the new mctropoii&

Control over bodies of water and the sprcad of construction
has been iaci(ing up until now in Ha Noi City’s pubiic poiicy.
Airca(iy during the collectivist period, the state and the munici-
paiity, the main suppiicrs oi.housing, did not have the means to
finance such infrastructure. With the liberalisation of land mar-
ketand the establishment of the poiicy dubbed "The state and the
pcopic build togcthcri local authorities have been overwhelmed
by the advance of urban sprawii The sprcad of unrcguiatcd self-
buiiding on the fringcs of big cities without hydrauiic infra-
structure, as was the case in Ha Noi in the 1990s-2000s, poses
serious drainagc probiems during the monsoon. The creation

of hydrauiic poidcrs by the dyi{cs makes it difficult to evacuate
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rainwater by gravityl A complcxc nctworl( OF gatcs and pumpmg stations allows

water transit and drainage of mounsoon rain from cach polder.

The many lakes, ponds and paddy fields absorb some of the rainwater, but in
city centres and villagcs thcy are increasingly filled in to make room for new build-
ings. Natural drainage happens slowly and in the absence of pumping equipment,

rainwater stagnates and floods these new residential urban and industrial areas.

The lack of building land obligcs many pcri—urban Villagcrs and those ncwly
integrated into the city to fill in ponds and stretches of water to build their houses,
Workshops or businesses there. Only the sacred and rcligious function of some of
these ponds, testimony to their former function in water cults for protection from
the violence of ‘Heaven' in the face of man’s excesses, seems to have preserved

some of them from building fever.

Vulncrability of a deltaic city
e Geographical and hydraulic factors

Ha Noi City is built on a lacustrine alluvial soil with a complcx micro-topo-
graphy, reshaped over millennia by the whims of the river and its distriburaries fet-
tered withina tight network of dyl(cs. Waterisan intcgral part of the city and plays
asignificant role in shaping its scructure. Itis so closely associated with Vietnamese

land tllat thC same term 72zc is USCd to dcsignatc bOtl] water and 'EllC Country.

Three clements founded on hydrology, alluvial soil formations and man-made
installations must be taken into account to understand Ha Noi's vulnerability in
the face of flooding caused by water from the river and from the sky, concentrated
into the summer months (75% of the 2,000 mm of annual rainfall pours down

onto the city during the monsoon).

Firstly, the Red River, when it flows into its tightly enclosed delta, becomes
one of the most dangerous watercourses on the planct: very frequent and rapid
spates, water levels that rise very rapidly, fuelled upstream by torrential rains during
the monsoon. Without major embankments along its flood plain, the Red River
could inundate large parts of the Delta and destroy rice crops by submersion
(GOUROU, 1936). In 24 hours, the river can rise from 1 to 4 m. The force of its
spate makes itimpossible to build a barrage to divert the river’s waters at the Deleas
apex. Ha Noi is protcctcd l)y seven dyl(es, totalling 150 km (VTGEO &UMR
REGARD, 2002).

In addition, by dint of the rising level of the river bed through aggradation the
river and its various branches flow well above the level of the plain, on a natural
levee formed by an embankment of alluvium (see Diagram). Acits highest level,
the Red River in flood, held back l)y a compactcd dyl(c 14 m high, rises cight
metres above HaNoi City, located just below the river. In 1971, during the biggest
flood ever recorded in its history, the water level in the Red River reached 14.6 m,
while the altitude of the city below varies between 5 and 8 m. Thus, in periods of
high water, the river crosses the Delta more as a stranger than as a benefacror, since

its rich alluvium is lost to agriculture.
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Figure 2 — DEVIATIONS OF THE RED RIVER BETWEEN THE 10t AND THE 20" CENTURY
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This position of alluvial land below the level of the river’s flood plain can also
be observed, less obviously, along the Déy River, to the west of the town centre.
Until the 1930s,in periods of high water, it was difficult to evacuate rain and irriga-
tion water in the polder of Ha Dong, which prcvcntcd planting in the 5% month.
Closing off the D4y River from the Red River with a sluice lowered the level of its
waters and turned it into a drainage basin for the adjacent polder, as well as stop-

ping the swamping of communes poorly protected by the dykes.

The risks of river flooding have however decreased since the construction
of the Hoa Binh Damrescrvoir on the Black River, a tributary of the Red River
(witha storage capacity of 6 billion m?), complctcd in 1990, as well as efforts made
to control floodwarers (possibility of diversion floodwater upstream from the
capital into the Ddy River or the Dudng River and the reinforcement of the dyke
network). The Hoa Binh Reservoir is dcsigncd to reduce the maximum level of
floodwaters from 14.6 m to 13 m, while the five diversion zones upstream reduce
it from 0.2 to 0.3 m (SILVER ez 4/, 2001). Beteer protected, the city has spread
rapidly since 1995 (QUERTAMP, 2003), particularly in the zone outside of the
dyke. However, efforts to contain flooding upstream from the capital have been

limited hy illcgal housing construction and sand extraction in the rivers flood

plain that hinder runoft of water and make levels of floodwater rise by as much as

0.7 m (SILVER et al, 2001).

Although dyl(ing up the river has made it possible to contain the floodwaters,
it has however complicatcd the drainagc system. The dykcs built on natural levees
tend to create isolated hydraulic subdivisions, poldcrs that are difhicult to drain
during the monsoon. When the Red River and other rivers are llooding, avery
efficient drainage system must be installed to evacuate rainwater, given that water-
courses flow above the level of the plain‘ Improvcmcnt of the drainagc system
constitutes one of the most difhicult challcnges to be met hy Ha Noi, particularly
given the context of rcndcring land impcrmcahlc through construction of raised

concrete platforms, road networks and hy ﬁlling in lakes.

Added to these two factors is the nature of the deltaic soil, formed by non-sta-
bilised %itcmary alluvial carth. The micro-relief linked to the history of aggrada—
tion, to breaches in the dykes, to the blindness of certain meanders, constitutes
a testimony to the life of the river and its soil. The city is dotted with numerous
lakes and pools, of which the biggest is West Lake, or Tay Lake, a closed-off
former branch of the Red River, lying to the north of the city (Figure 2). Because
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of its alluvial nature, land is cxtrcmely prone to subsidence. Bur this is exacer-
bated by ever-increasing pumping of groundwater to supply urban consumers.
There are several hundred borcholes and a multitude of family wells, around
which land subsidence, sometimes of more than 10 mm/year, can be observed

(QUERTAMP, 2003: 232).
e The city outside the dykes

In the 1990s, the expansion of the city took placc in the south towards the
lacustrine district of Thanh Tri for reasons of accessibility to land. As well as
sprcading over low—lying land (altitude of 2.5 and 3.5 m) and very vulnerable to
rainwater flooding, the city continues to advance onto land beyond the dyke on
the flood plain. Higher up than land inside che dyke, by 9to 11 m, this land called
b@/, rcplcnishcd with alluvium every year by the flood waters, was intcnsivcly cul-
tivated with market gardcn crops, corn or other plants, such as mulberry bushes
for breeding silkworms. In the 1970s, the area in proximity to the Chuong Duong
Bridgc, near the historic city centre, bcgan to be illcgally occupicd by migrants

and poor citizens, attracted by the very low prices of this land prone to flooding,

Table 1 - VULNERABILITY OF DISTRICTS IN THE FORMER PROVINCE OF HA NOI

Arrondt/ Area Arrondt Areas Areas Flooding Area

Urhan under water of lakes oflakes  vulnerability  under water

district (ha) (ha) 2005 (ha) % index %
BaDinh 77.19 925 45.8 4.95 0 83
Ddng Da 47.14 996 345 3.46 0 47
HaiBaTrung  146.95 1,009 36.8 3.65 0.5 14.6
Hoan Kiém 89.57 529 10.7 2.02 0.1 16.9
Cau Gidy 38.13 1,203 13.2 1.10 15 3.2
Long Bién 813.29 5,993 157.2 2.62 7.1 13.6
Hoang Mai 685.27 3,981 512.4 12.87 43 17.2
Tay HO 949.75 2,401 546.9 22.78 29 39.6
Arr. total 2,847.29 17,037 1,357.5 8 16.7
TurLiém 589.66 7,533 65.8 2.2 7.8
Dong Anh 1,853 18,214 2.4 10.2
SécSan 1,505 30,651 0.5 4.9
Thanh Tri 543.69 6,294 78.8 12.6 8.6
Gia Lam 1,225 11,473 17.7 10.7
Districttotal ~ 5,716.35 74,165 1.7
HaNditotal  8,563.64 91,202 37

From HAIDEP, 2007

With the construction of the Hoa Binh Dam, the risks of ﬂooding associated with
high waters in the Red River have decreased and the area outside the dyke has
bcgun to interest rich city dwellers. In 2000, Chuo‘ng Duong district recorded one
of the highest densities of population in the city centre: 240 per hectare. In 2004,
160,602 inhabitants and 32,012 housing units were listed there. Some squatters
extend the built-up area at the expense of the river by erecting buildings next to ic.
The capacity for running off the floodwaters over the flood plain are thus dimin-
ished and thus push up the level of floodwaters. With the same race of flow, the
level of floodwaters has increased by 0.60 m between 1970 and 2000 (HOANG
VINH HUNG ¢74l,2007). What s more, construction of housing on the banks of
dykcs weakens them, incrcasing the risks of breachingi Only these kinds of build-
ings were demolished in around 1995, the municipal authorities being incapable

of rcversing the process cntirely.

o The former province of Ha Noi in times of flooding

The former provincc of Ha Noi, limited to the urban districts and to the
four districts of Tir Liém, Gia Lam, Dong Anh and Sé¢ Son, was the subject
of a detailed study, abundantly documented with maps, by Haidep 1in 2007, a
Japanese programme originally designed to produce the citys Master Plan. It
tackles, amongst other things, the fresh hydraulic challcngcs with which the new

capital districts are confronted.

Factors of vulnerability to flooding are many:

— the altitude of the alluvial plain, and thus its capacity to be drained during the
Red River floods while it flows several metres above it;

— the Red Rivers proximity to the Duong River and the risks associated with the
brcaching of dykcs;

— the reduction of arcas covered with water, particularly pools and ponds that act
as reservoirs for rainwater during the monsoon;

— the quality of the drainagc system, the location of reservoirs, the maximum rate

OfﬂOW FOI' drains and thC St['Cﬂgth OEPUIHPS.

The flood Vulncrability indicator was calculated as follows:

Flood~pronc arca in thﬁ zone X proportion of[and by land use X HOOd l'UDOHCOﬁH’NXCiﬁHE

Total area of land

Icis notcworthy on the map of the vulncrability of communes (Plate 1) how

much thiS is acccntuatcd dcpending on thC nOI’thWCSt/SOUIhC’dSt SlOPC and thC



proximity of the Red River and other rivers. Wichin the context of chis study
carried out by Haidcp, a survey was made in 2005 among inhabitants to evalu-
ate the proportion of these who suffer more than 10 ecm of floodwaters in their

residence.

Itis therefore apparent that the districts having a highcr than average vulner-
ability index (37) are localised in the low-lying zones in the south and southeast
of Thanh Tii and Hoéng Mai and near the Red River and the Du&mg River, at
Long Bi¢nand Gia Lam. These last two are the most exposed to risks because they

are threatened from both sides by the Red River and the Duong River and are in

Photo 2
West Lake and Truc Bach Lake seen from above: the importance of stretches of water in the city

alow-lying area (about 5 m). Although they are protected by imposing dykes and
the risks of breaching are slight, their vulnerability remains high. To the south,
the Thanh Tri basin €NCOMPAsSCs the Sét, Lu, Kim Nguu and To Lich Rivers that
make up the entire drainagc system of the urban districes. In contrast, the central
districts enjoy cither zero vulnerability, like Déng Da and Ba Dinh, or a very low
level, like Hoan Kiém (0.1) and Hai Ba Trung (0.5), of which the western phuing

(or urban communes) are located along the Red River.

However, the factors for a grid map at the district scale only give average

levels of Vulncrability. Wichin district limics, flood risks are variable, as demon-
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strated by a grid map at the communal scale. According to the survey carried out
among inhabitants by Haidep in 2005, between 15 and 38% of communes suffer
from flood levels of more than 10 em during the monsoon. Poor maintenance of
drainage and sewage channels towards the lakes, and the progressive encroach-
ment of these by new constructions, locaiiy increases this vuincrabiiityi During
heavy rains, there are more than 20 points particularly affected by flooding in the
city centre. A recorded rainfall of 100 mm in two hours leads to ﬂooding in four

urban districts.

By superimposing the map of communal vulnerability onto that of the
growth in population between 1999 and 2009, it can be observed that all of the
communes with avery high level of vulnerability record the highest rates of popu-
lation growth, namciy more than 2.48% ycarly. This exposesa growing population
to the risks of flooding and, in addition, results in a densification and an extension
of housing dcvclopmcnt, to the detriment of spaces given over to agriculturc and

water and an increase in wastewater drainage.

o An obsolete drainage system inadequate for the expansion of the city

Hanois system of drainage and evacuation of wastewater is obsolete and dares
back to the colonial era. It was installed beeween 1905 and 1945 and only covers
1,000 ha of the city centre (Ba Dinh and Hoan Ki¢m districts), the other districts
of the capital having only been developed with an open sewage system. Expansion
of urbanisation has not been accompanicd by an appropriate system of drainage,
particuiarly in the areas where scif—building by houschold dominated residential
construction. In addition, at the beginning of the D i years, the state invested
little in the dcvciopmc:nt of road and drainage networks when buiiding the hous-
ing estates on pubiic land that have rcpiaccd social housing, the KTT?Z I lefe
this responsibility to local authorities and inhabitants (PANDOLFI, 2001 and sce
Chaprer5).

The city’s drainage system serves simultaneously for runoff water and for
domestic and industrial wastewater togcthcn Only 10% of the lacter is treated
before being released back into the general system, used downstream for irriga-
tion. The runoft of this untreated water occurs by gravity into lakes, ponds and

rivers, and scriousiy affects their environment.

The T6 Lich River drains 930 ha to the west and from the city centre, while
the Nhué River covers 9,400 ha and receives the waters from the To Lich River
as well as irrigation and drainage water. But its drainage capacity is insufficient

and it would need reservoir lakes to compensate for the insufhcient capacity of
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pumps during the heavy monsoon rains. In the low-lying area to the south of the
city, after heavy rains, Thanh Tri District has to drain away its own excess water as
well as rainwater coming from Ha Noi, which represents a volume that can rise to
three times that of the district itself. Almost all the wastewater of the central urban
districts crosses this district. In spite of the increased investment in construction
of drainage systems and pumping stations, the risks of flooding have grown. The
arcas theoretically determined by the development plans for drainage are less than
60% of those that require it in rcaiity. The Yen S& reservoir, with an area of 172 ha
is saturated, the more so since this district-reservoir lost 50 ha between 1987 and
1991 thacwere filled in to create fresh land for development (VTGEO and UMR
REGARD, 2002).

To the southeast, in Gia Lam and Long Bién, when the water level of the
Bac Hung Hai River is below 3 m, runoff water flows into it nacurally. When the
level is highcr, only a powerful pumping system could evacuate the excess water

into the Duong River and the Red River (HAIDEP, 2007).

During the heavy monsoon rains, a layer of 50-60 cm of water can stagnate
for several days in various placcs in the city. Plate 1 shows the proportion of
houscholds subjected to the risks of flooding of more than 10 cm. More than
30% of houscholds in the districts of Do'ng Da, 20% in those of Thanh Tr,
Tir Liem and Cau Gidy suffer from flooding in times of heavy rain. The com-
munes located along the Red River and the Duong River are the most badly
affected. In addition, these floods make the sewers overflow, since the same
drainagc system is used for wastewater and rainwater. The lakes serve as collec-
tors of wastewater, mostly untreated. One of the most visible factors of increase
in vuincrabiiity with rcgard to ﬂooding is the decrease in lakes and ponds,

rcgulators of rains.

o Competing for space and filling in lakes and ponds

o An urban history marked by the progressive filling of lakes

Located amid various watercourses and on a substratum of villages and lakes,
the city of Ha Noi has had to find its space and, from time to time, intcgratc or
not Viilagcs and stretches of water. Abundant on this deltaic plain, lakes bear wit-
ness to the former mcandcring of rivers and their distributaries, to the activities of
humans who have builc dykcs and artificial carth platforms to protect themselves
from ﬂooding and so have carried out excavations to extract carth, to extreme
subsidence of this unstable alluvial ground and to the provincc’s very pronounccd

HO[thWCSt/SOUthCaSt SIOPC.
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Plate 1

Vulnerability of communes to flooding in 2005 Incidence of Constant Flooding up to 10 cm in 2005
(former province of Ha Noi) (former province of Ha Noi)
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West Lake, Ha Noi's biggcst (more than 500 ha) is an oxbow lake formed by
the Red River before it was endyked up (see Figure 2). As it has spread over its
rural fringcs, Ha Noi has absorbed villagcs and with them the ponds and lakes
thatare part of their living and productive space. It is the case thatin cach village a
certain number of lakes or ponds belong to the community, located opposite the
communal house and the pagoda, and whose functions were as much ritual and
geomantic (Chapter 1) as for drainagc of runoff water. Villagc dwcllings featured
private ponds ﬁllﬁ“ing several functions: subsistence for rearing fish on waste
material and as a place to pour away familial wastewater from clothes washing,

washing-up or showering,

During the feudal era, there were 900 lakes and ponds in what was then
Ha Noi: the Quarter of the 36 Streets was dotted with them (Plate 2). The
policy of filling in lakes and ponds began during the colonial period for sani-
tary as much as urban reasons: the authorities wished to make a clean slate of
the past and in particular of the semi-rural nature of the colonised capital to
build new Westcrn—stylc districts. Only one lake survived in the old centre,
Hoan Kiém Lake, while a few ponds were developed into parks and anti-

ﬂooding IeServoirs.

Then, during the collectivist period, collective housing or KTT were buile
on the fringes of the city over lakes, marshes and unproductive land in rural
districts. The urbanisation of highly productive agricultural land was forbi-
dden (PANDOLFI, 2001). Kim Lién, one of the biggest residential projects of the
period, was built on 40 hectares to the south of the city. on marshland. These
new popular urban areas all incorporated ponds within their perimeters, of

which the shores have been developed into recreational spaces.

At the end of the 1980s, under the impetus of the Ddi mdi reforms, the
new state housing policy (the state and the people working together) and the
1991 land law permitting private construction, there was a construction boom

and an erosion of public space (see Chaptcr 5).

As Carly as 1988-1989, wastelands, country gardcns or the capital’s lakes were
progrcssivcly absorbed by individual buildings or by the city authorities reclaim-
ing land. Gia’p Béc Distric, for cxamplc (see Chaptcr 5), to the south of the
city, was built on a filled-in pond, following a decision from the city’s Pcople’s
Committee. The Vi“agc’s former territory has been progrcssivcly encroached by
unauthorised installations, while the banks of the Séc River, lefe undeveloped,

have slowly been occupicd. The local authorities were incapablc of controlling
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this feverish construction, particularly in a context where American bombing had

greatly affected an already very limited architectural heritage.

In astudy carried out using old maps, SHIBAYAMA ¢z 4/ (2008) measured the
evolution of stretches of water within Ha Noi City from 1885 onwards. In this
year, the city measured 1,059.1 ha and boasted 266 lakes with an arca of 275.3 ha,
or a quarter of its total arca. In 1936, at the end of the colonial era, stretches of
water were down by a half over this same area and there were only 154 lakes over
an arca of 121.8 ha. In 2005, the part of the city that was once the ancient and
colonial town features only 11 lakes over an area of 62.7 ha, or 22.8% of the total

area under water in 1885.

The tolerance of local authorities towards illegal constructions has produced
20% of housing stock in 1984, of which a high proportion was built on reclaimed
land. In this manner, over ten years, from 1990 to 2000, the number of lakes in the
four urban districts of Ha Noéi has shrunk from about forty to about twenty. The
total surface area of lakes has decreased from 800 to 600 ha. It is estimated that the
biggest lake in Ha Noi, Tay (West) Lake, has lost 40 ha to individual construction
initiatives (PANDOLFL, 2001).

In the central districts of Ba Dinh and Déng Da, where demand forland is very
high, between 1994 and 2005, the total area of lakes has gone down rcspcctivcly
from 54.6 ha to 45.8 haand from 43.4 ha to 34,5 ha (HAIDEP, 2007 and Figure 3).

o Residual lakes scattered very irregularly through the city
and with diverse functions

The former province of Ha Noi before 2008 contained about 200 lakes.
Within the context of drawing up the citys Urban Development Programme
to 2020, Haidep carried out a survey on 155 lakes, including all the lakes in
the urban districes and a high proportion of those located in the rural districts.
These 155 lakes cover an arca of nearly 2,000 ha and are scattered very unequally

througnout urban and rural districts.

Three big lakes of more than 100 ha take up 71% of the total surface area of
lakes surveyed by Haidep in 2007 (Table 2). The biggest is West Lake, 512 ha,
(Figure 3), Van Tri Lake to the north in Dong Anh District measures 355 ha
and Yén S¢ Lake, to the south, 172 ha, and acts as a vital drainage reservoir for
the city’s waters. A certain number of lakes are linked together by a system of
canals with the main function of holding part of the surplus rainwater during

thC monsoon.
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Plate 2

Structure of the business quarter and the Citadel under the Lé Trinh Dynasty (16'-18" century)
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Smalllakes of less than 1 ha have nearly all been reclaimed and progres-
sively filled in by city dwellers lacking space for housing, In the four cenral

urban districts, only three lakes remained in 2005.

These lakes fulfil several hydraulic, recreational and economic func-
tions. According to Haidep’s survey, 19 serve as reservoirs for rainwater
during the monsoon and play a rcgulatory role when ﬂooding occurs,
32 serve as a place for walks and 80 are used for fishing, The function of
lakes regulating rainwater ﬂooding hasbeen grcatly reduced as thcy have
been progressively filled in. Their reclamation has been carried out both

in the city and in pcri—urban Villages where demand for land is very high.

The role of water in the initial structure

of the city

Owing to its ideal situation at the crossroads of major waterways,
the Red River, the To Lich and Kim Nguu Rivers, Ha Noi was at the
centre of regionai trade, then of international trade (NGUYEN THUA
HY, 2002). Water is present in all the districts of chis deltaic city: the
Red River, the other rivers, ponds and canals form the city by imposing
its limics, the presence of craft production activities that consume a
lot of water and a rcligious hcritagc closely associated with water cults
and situated nearby. But water occupies large spaces that are coveted
by individual builders and by dcvelopcrs, at the risk of Cndangcring the
fragile hydraulic, economic and religious balance upon which Ha Noi

was built.

Table 2 - DISTRIBUTION OF LAKES SURVEYED BY HAIDEP IN 2007
IN THE FORMER PROVINCE OF HA NOI

Figure3—PONDS AND LAKES ENCROACHMENT SINCE 1986 INTHE CENTRAL URBAN DISTRICTS

P23

=
Sources: Tourist map at 1/23,000 Hanoi Carenga publisher, Image Google Earth 2012,
map of the city of Hanoi, 1986 Vietnam Mapping Services 1/35,000

= Secondary street Road-dyke 7 Lake, pond
————= Main street 5;,7 River @ Filled in pond or lake
M New pond

o Water as a limit and as an opening

During the feudal era, water was used to structure the city in several differ-
ent ways. Firstly as a limic, it marks the maximum expansion (Red River, T6 Lich
River) orwoven into the urban fabric (network of little lakes and outlying ponds).

But water is also an integral part of the city and plays an important role as an cle-

Size Number Area Area
of lakes of lakes (ha) %
0-1ha 25 15.6 0.8
1-5ha 76 191.8 9.8
5-10ha 27 182.6 9.3
10-100 24 452.7 23.1
+ 100 ha 3 1,394.8 7
Total 155 1,960.4 100
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ment structuring as much the ancient city (moat, lakes) as the commercial city,
given the importance of the central basins in the constitution of the neighbour-

hood built up with compartment houses.

This complex hydraulic system is found in the densest and the most buileup

district of the city. While in the citadel water is found only in ponds, indepen-

©IRD, 2015



dent of cach other, here, cvcrything is linked. There are more than ten lakes linked
together and connected to Hoan Kiém Lake to the south and Trac Bach Lake to
the north. This network is also connected to the Red River to the north and to
the south, iz Hoan Kiém Lake, which is linked to it in two places. Finally, to the
north, one of the lakes of this network is linked to the citadel’s moat. Moreover,
this moat receives water from the To Lich River, which was linked to the

Red River viz West Lake, and took in water from it as well, when levels were high.

Then colonial urbanism icself, with its policy of iargc—scaic reclamation, did
not totally drain water from the city’s destiny, but made it a single-function ele-
ment of aesthetic nature: the urban lake. Later, with indcpcndencc, Vietnamese
urban planners, with a different ecconomy of means, reintroduced methods
more rcspcctfui of sites. Thcy gave back to water its central role in the Wori(ings
of the city (lake in Reunification Park to the south, West Lake to the north)
(PEDELAHORE, 1983).

In this manner, water — as if by default - structures the areas that it does not
occupy. In addition, over time, it has modified the face of the city during the
whole history of its establishment: floods, changcs in the iayout of the hydro—
graphical system, successive land reclamations. It could be said that Ha Noi was
built not on land but between waters, up against water, mai(ing water its principai

element.

Originally located on the Red River’s flood plain, before the network of
dykcs was strcngthencd, the business quarter of the 36 Streets dcpcndcd for its
dcvciopmcnt on the evolution of the river’s path and on its progressive embank-
ment, in paraiici with the citadel. Located between the citadel, West Lake and
Hoan Kiém Lake, its spatial organisation depended on force lines oriented west/
cast (doors of the citadel/banks of the Red River) and north/south (alignment
of the citadel and successive dyi(cs). This irrcguiar lacticework marks out the
devciopmcnt of the district and delimits the future city-biocks (icis possibic that
this network of carth levees and dykes was once the pattern of the paddy ficlds)
(Plate 2). According to Christian PEDELAHORE (2003), ‘these paths, tortuous
and irrcguiar, bear no relation to cither the structured grid pattern of paddy field

subdivisions, or to planned tracks.

Upon the structure of these roads/ dykes is supcrimposcd in counter-relief
the structure of the hydrographicai system, made up of successive variations in
the bed of the Red River, which form a veritable maze of lakes connected to

the Red River viz the T6 Lich River, canals, sluices that aid the devciopmcnt of

trade. Networks of successive dykes (of which the first traces date back to the
1 century BC) are progressively channelled into the Red River and have freed up

an Cver—bigger space for the business quarter, thus cnabiing its cniargcmcnt.

These roads/dykes make up the framework of the big clusters of urban devel-
opment. It is along these roads that the first buildings were constructed that
sprcad litele by litele towards the hearts of the city—biocks (thrc Viiiage elements
remained: lakes, temples, village boundaries...). Their densification only took place
very slowly, then accelerated with the appearance of the ‘Chinese compartment.
During the colonial era, lakes in the heart of these city-block were emptied and

filled in to make way for fresh construction (see Plate 7).

On cither side of these Toads/ dyi(os: the first itinerant traders come to sell
their wares and hold occasional markets, then install temporary shops and finally
scttle by building houses-shopsworkshops. The first markets must have been set

up at tilC intersection thVVCCl’l I’OS.dS/dyi{CS anci canais.

« Silk and papcrmaking activities on the shores of West Lake

North of the business quarter, in the peri-urban area around West Lake, there
were several village neighborhoods, or phuing. Some grew vegetables (Nghi Tam
and Quang B4) or fruit, to supply the court with fresh produce; others (Yén Phy)
made paintings or smelted bronze (Nga Xa Peninsula, on White Bamboo Lake,
H6 Trac Bach). The neighborhoods on the western shore of West Lake were
famous for weaving ordinary silk (Bai An), black silk (Vong Thi) and brocades
(Trich Sai) (PAPIN, 2001). Nghi Tam, Nghia Do, Thanh Tri and Thay Aisouth of

Ha Noi were known for rcaring silkworms.

Other Viiiagcs lived from the ﬂourishing paper industry, such as Yen Thai,
H6 Khau and Nghia Do. They were on the southern shore of the lake and near
Paper Bridge (Cau Gidy). The neighborhood of Yén Thai or Budi, originally
spcciaiiscd in paper for Cvcryday use, graciuaiiy diversified its production (Plate 2).

Towards the end of the 16 century, artisans bcgan to producc very iiigh
quality paper that was sold at the imperial court (PAPIN, 2001). This activity had
dcvciopcd near the lake, as papcrmaking needed a lot of water and cnough space
to build ovens. Indeed, artisans soaked d bark (produccd trom rhamnoneuron tree
fibres) during one to three ciays for retting (soﬁcning). Then, thcy again soaked
the retted picces of bark in a bath of lime for 24 hours. After bcing ‘cooked’ in

carthenware ovens on the banks of the T Lich River or on the shores of ponds,
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the picces of bark were rinsed in clean water. Finaiiy, asecond lime bath was neces-
sary before the real stripping down of the matter to prepare the pulp. Other pro-
duction stages rcquircd water: making the puip with crushed bark, its maceration
and finally raising the sheets of paper with a wooden frame ficted with a bamboo
trellis in a tank containing a iiquid with the paper puip ﬂoating in it. This activity
was given up at the beginning of the 1980s, a victim of competition from indus-

trial papermaking (LE FAILLER, 2009).

These Viiiagcs benefit from proximity with the Té Lich River, the favoured
waterway for trade berween the Red River, Ha Noi and Ha Tay Province. There
were several markets on the shores of West Lake where products from the sur-

rounding villages were traded, in particular the market at Budi, specialised in

papcr.

e Cults and rituals in the re-appropriation

of hydraulic spaces

In the peri-urban regions of Ha N, the importance of waters role in village
cultural activities is demonstrated through the presence of festivitics, practiccs and
customs. The use of hydraulic scructures (ponds, lakes and canals) associated with
these activities is still current, ensuring the upkeep of the places that are associated
with them. Some of them have even been enlarged to cater for an increased inter-

est in cult activities.

The art of water puppets or 701 nudc originated in the Red River Delta, in
Nam D_inh Province, more prccisely, and is one of several rituals to summon rains.

[t was associated with fertility cults, before bccoming a Viiiagc entertainment dur-

Figure 4 - WATER, AN ELEMENT OF RELIGIOUS AND RITUAL HERITAGE IN TRIEU KHUC VILLAGE
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ing festivals. Permanent water pavilions, tb@/ dinh, were built in several templcs or
pagodas around Ha Noi. But usually, when on tour, temporary rooms are put up
for the puppeteers, made of lightwcight materials (bamboo, wood) and casy to
carry around to the numerous ponds dotted among the villages. Games practised
during spring festivals, Very numerous in Red River villagcs, recall the hydraulic
rites. Boat races are a rite linked to the Festival of the Waters common to all rice-
planting and ﬁshing peoplcs in Southeast Asia. Boat races are linked to the cult of
the Water Sprite celebrated at the beginning of the wet scason or that of floods
and the end of floods and evoke the storm with its lifc-giving rains for the rice

(DAO HUNG, 1991).

¢ last lakes and ponds protected from urbanisation possess gecomantic
The last lak d ponds p d fi b p g
properties within villages: they are situated opposite the communal house (dinh)

or the pagoda (chuia) (Figure 4).

In the peri-urban villages of the first ring of outskirts integrated into the
urban districts, like that of Triéu Khuc, the banks of the Ponds have been pavcd
with concrete to stop them being caten away by constructions. During the sum-
mer of 2006, the shores of the Pagoda Pond (Ao Chua) were developed and
a litcle bridge was built there and financed by the inhabitants. The wastewater
system of those living nearby, which before flowed dircctly into the pond, is
now connected to that of the village sewers. The pond water has been cleaned,
to the point where it is now possiblc to swim there. The poncl has rcgainecl
its customary uses. In the Villagc of Quan Nhan, the Bau Duc Pond and the
Lotus Pond (Ao Sen) have anoyctd similar trearment and their waters are

pcriodically cleaned.

Although ritual hydraulic structures are as a matter of principle preserved, or
even improvcd, it does come about that communal authorities fill in sacred lakes.

In these rare cases, tlicy run the risk of criticism and protests from villagcrs‘

For example, in 2007, in Nhan Chinh the district authorities had a project to
fill in the Pen Brush Pond (Ao Buc?). Owing to the geomantic value of the pond
— thanks to the Pen Brush Pond, many mandarins and doctors first saw the light
of day in their villagc and it is for this reason that their villagc bears the name of
Qran Nhan (villagc of mandarins) - the old pcoplc of the Villagc protcstcd
against this project to the district Pcoplc’s Committee, in vain. At the bcginning
of 2008, the pond was filled in, and the land taken over by avillagcr who turned it
into a car parl<. Several months later, the villagcrs were continuing to protest and

clcmand thC restoration OfthC POHdi

Stretches of water destined for cults and rituals are the last to remain in the
villages on the outskires of Hi Noi. They contribute to storing water and to regu-
lating it during licavy rains. In Villagcs where all ponds have been filled in, an

increase in flooding during monsoon scason has been observed.

Ha Noi since 2008: hydraulic implications
of major urban projects

Until the 1990s, the expansion of urban sprawl and that of peri-urban villages
took place Slowly as small dcvelopers, public enterprises and individual house-
holds got hold of plots of land for building (legally or illegally). Filling in stretches
of water, nibbling away at their cdges, and turning paddy fields into land for build-
ing on took place on a small scale and concerned relatively limited arcas covered
with water. Natural drainagc during heavy monsoon rains continued to work
normally viz the residual stretches of water and the cultivated land around the
urbanised arca. The dcvelopment ofa town—planning project devoid of coherence
at the level of the two merged provinces and that of individual village projects,
which are made possiblc thanks to the undcrstanding of certain local elected
ofhicials, poses the problcm of the reorganisation of the hydraulic system ofa city

rcndcrcd morc anc] morce vulncrablc to llooding.

o The former province of Ha Tay and the risks Ofﬂooding

Since its cnlargcmcnt in 2008, Ha Noi Province is sul)jcct to fresh environ-
mental challenges, particularly concerning the control of river and rain flooding,
In addition to the problcms to which the urban and rural districts of the former
province are subjcctcd (ovcrflowing of lakes, difficulties in draining away rainwater
during the monsoon, subsidence and above all water pollution) are now added the
risks of flooding linked to the integration of the Dy and Tich River valleys that
split the province in two along anorth-south axis. A distributary of the Red River
contained by high dyl(cs, the Dz’iy River has on countless occasions flooded the
plain below, particularly the basin of Chuong My District (see Diagram). In addi-
tion, during the high water season, it was difficult to drain the rainwater from the
land in the Ha Déng liydraulic subdivision from the left bank towards this river.
Therefore, in 1937, the colonial administration built a sluice at the entrance to the
Déy River to prevent the Red River waters from entering it, a sluice that would
only be opcncd in the event ofvcry high waters, to protect HaNoi, situated 30 km
downstream. Since 1971, this sluice has not been opcncd, dcspitc very high waters

in 1996 and 2003. However, since the Déy no longcr receives water from the
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Red River, its banks have silced up, and the river is dying. If the sluice were to be
opened, the river would no longer have the capacity to deviate the 5,000 m?/s
necessary to protect Ha Noi. Since the 1970s, many inhabitants of ncighbouring

communes have settled in the area beyond the dyke, at their own risk.

In this manner,inthe 20005, 675,000 people from the provinces of Ha Tay, HiNam
and Nam Dinh were setdled in the flood plain of the Day River, on 41,235 ha of
agriculeural land, specifically in the districts of Chuong My and My D (25,000 ha).
If the sluice were opened, this land would be completely submerged, to a [surface]/

depth of water from 4 to 5 m, which can stagnate from 35 t0 45 days (SILVER ¢74£, 2001).

The Tich River valley takes its source in the Ba Vi Mountains to the west of
the city and emptics into the Day River at Phu Ly in Ha Nam Province, further
to the south. In September, when the river is in spate, it can submerge its valley,
in the event of water from the Red River bcing diverted into the Day River.
Accordingly, when waters are high in the Red River, the vulnerability of these two

vallcys bccomcs more acute.

The population thatwould be affected l)y such ﬂooding is difficult to estimate
with any cereainty. A reason for this is that the population count in Vietnam is
organiscd at the communal level, but many COMmunes are located partly within
areas protcctcd by the dykcs and partly outside them. We have therefore counted
for the former province of Ha Tay the population of communes situated in arcas
prone to ﬂooding by the Day and Tich Rivers, those partly within protcctcd arcas
and partly outside them, and those not affected by liooding from either of these
rivers. In gcncral, in the communes with dykcs running through them, the popula~
tion is concentrated in the area inside the dyl(c and only aminority takes the risk

of seeeling in the rivers flood plain.

However, these constructions are low-lying, save for a few exceptions in the
very dense and industrious communes (3,000 inhab./km?) of craftvillages, such as

Duong Liéu, where there are factories producing foodstufts and a market.

It is the case that the part corrcsponding to the former provincc of Ha Tfiy,
that occupicd an area of 2,198 km?, namcly two-thirds of the ncwly formed pro-
vince of Ha Noi, is made up of five kinds of commune witch variable Vulncrability
to river ﬂooding:

- 183 communes, namcly 57% of the toral population, are not affected by flood-
ing associated with ovcrflowing l)y the Day and Tich Rivers, and rcprcscntcd

54% of the provincc’s land;

— 57 communes, namcly 15%of the population on 18% of the land, were subjcctcd
to risks of flooding from the Ddy River, in the event of deviation of Red River
flood waters:

~ 26 communes, namely 8% of the population on 10% of the land, were subjected
to risks of flooding from the Tich River, in the event of deviation of Red River
flood waters;

— 57 communes, namcly 19% of the population on 13% of the land, were in part
subjcctcd to risks of llooding from the Da’y River, in the event of deviation of
Red River flood waters, as they straddle an arca both outside and inside the
dyke;

— 17 communes, namcly 5% of the population on 5% of the land, were in part
subjected to risks of flooding from the Tich River, in the event of deviation
of Red River flood waters, as thcy straddle an arca both outside and inside

the dyke.

One of the original propositions of the Master Plan for 2030 for Ha Noi
Province is the creation of a green belt, located in the ﬂood—pronc vallcys of the
Dy, the Tich and in the land between the two rivers protected by dykes. In this
space, two processes of urbanisation will have to be controlled: urbanisation of
Villagcs, their cxpansion into arcas prone to ﬂooding, building upwards and the
establishment of urban districts and industrial parl<s on agricultural land, raised

concrete platforms that limit the capacity for natural clrainagc.

o Filling in and concreting over of the Delta:

what are the hydraulic consequences?

o The major residential, highway and industrial projects

The major urban projects being undertaken in peri-urban Ha Noéi affect the
liydraulic system, the drainagc and irrigation of residual land and the villagcs
located in the ncighbourhood. Urban and industrial constructions hampcr drain-
age and increase the risks of llooding: infileration is lessened by the increase in
impcrmcablc surfaces. In addition, such constructions are often established in the
most productive and least low-lying arcas, since they are less prone to flooding,
Low—lying agricultural land and villagcs become the only possiblc outlets and suf-
fer signiﬁcant damagc caused by ﬂooding and water pollution. The wide liigliways
under construction act as dykcs or obstacles to the evacuation of rainwater, the
more so as they are not accompanicd by the installation of culverts/storm drains
and a suitable drainagc system. These problcms affect the daily lives of inhabitants,
whose agricultural land and Villagc environs are flooded more casily cluring the

monsoon, thus limiting agricultural yiclds.
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Plate 3

The prone to flooding valleys of the Pay and Tich Rivers
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The residential and industrial areas, of many hundreds of hectares, are built on
embankments to protect them from flooding, However, these concrete placforms
are raised up one metre above villagcs. When it rains, water drains away with dif-
ficulty, particularly because of the dysfunctions of the hydraulic network in arcas
undcrgoing urban and highway dcvclopmcnt; the Delta Villagcs, which therefore
stand lower than these big urban platforms, accordingly suffer still furcher from

ﬂooding.

Normally, it is stipulatcd in the protocols that govern the construction of
these gated communities and other industrial projects that the developers are sup-
posed to construct a drainage system around villages to protect them. According
toan ofhicial from the Agriculture Department of one of the districes most decply
affected by urban development, such installations have not yet been added. The
only action taken to limit the damage is temporary pumping using big machines

to drain away CXCESS watcer.

This gives the measure of how much worse the risks have been rendered on
this plain alrcady with a high risk of flooding, protected by kilometres of dykes.
Some officials from the Agriculture Dcpartmcnt of the pcri—urban area are
conscious of the dysfunctions in the management of agricultural land during
the transition pcrioc] from rural to urban and the defective protection of Villagcs.
The whole hydraulic system and above all drainagc needs to be overhauled hy
the services concerned; in the meantime, in the absence of a definitive urban
planning programme for pcri—urban districts, one might suggest that the par-
ticipation of private (icvclopcrs is the very least thcy can do. The privatisation
of development will have serious consequences on the maintenance of public
services, as developers seck an optimal short-term return on their property

investments.

In addition, the dysfunctions in the hydraulic system affect land chat is still
cultivated. Some irrigation canals are blocked and water no longcr reaches fields,
while fields cut off amid multiplc construction projects no longcr have access to
irrigation. Farmers are forced to abandon them and do not receive the compensa-

tion they deserve (FANCHETTE, 2011).

In the district of Hoai Pic, much sought-after for urban and highway devel-
opment projects, a petition has been signcd hy the representatives of the Pcoplc’s
Association to complain about this situation. In this district in September 2009,
148 ha of agricultural land were affected by the dysfunctions of the hydraulic sys-

tem in ﬁVC communces VVhCI'C dCVClOPmCHt projccts are U.l’ldCI' wayi A third ofthc

affected land could not be cultivated, while in the rcmaining two-thirds, flooding
to counter lack of water made it difficult to grow crops (People’s Committee of

Hoai Dtc District, Economic Dcvclopmcnt Dcpartmcnt, 2009).

Finally, a ncgativc effect of urbanisation of the areas closest to the capital
means that the employees of hydraulic deparements, poorly paid, are less and less
committed to the upl(ccp of irrigation canals, prcfcrring to turn their attention to

more lucrative activities.

The relocation of industrial parks and estates into peri-urban arcas is accompa-
nied hy its own set of environmental problcmsi Indeed, most of these installations
do not have wastewater trearment systems and pour most of it directly into the

gcncral hydraulic network partly dcsigncd to irrigatc the paddy fields.

o Villages integrated into the urban sprawl
The Tiy Ho Project

On the site set aside for the T?iy Ho Tay Projcct, a new international service
sector centre for Ha Noi (an administracive, political, economic and commercial
centre) had been planncd in 2004, within the context of the city’s Master Plan
for 2020. Ha Nois Peoples Committee ordered a survey from the IMV (Instituc
des métiers de la ville, the Institute for Urban Policy, a cooperation between the
[le-de-France Region and Ha Noi Province) on the means of integrating existing
villages into the new urban fabric and responding to threefold heritage, social and
environmental issues. Here we present the part of the environmental diagnosis

conccrning the prcvcntion of llooc]ing.

This project for a service sector centre of 240 ha will be located to the west
of Téy Lake, in a basin occupicd hy paddy fields, with an average alticude vary-
ing between 4 and 6 m, and surrounded hy four Villagcs (C6 Nhué¢, Xuan Dinh,
Xuin La, Nghia D6). These villages are situated at an altitude slightly higher than
that of the paddy fields, on top of small natural or artificial promontorics in order
to limit the risks of lloodingi They are protected from overflow from Tay Lake
hy aroad/ dyl<c to the east and flanked hy three others that are from one to three
metres above the villagcsi Thessite isatalower level and is cxposcd to risks of flood-

ing, particularly because of the diliiculty in cvacuating rainwater (Platc 4).

This site is located in the heart of a hydraulic network connected to:
- Tay Lake, to the cast
— the Red River, to the north

—and the Nhu¢ River, to the west.



Plate 4

The Tay Hé Tay Project: a site in a basin flanked by several villages
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There is an inlet of water from the Red River 24z the Nhué River and another
from Tay Ho Lake. Water then flows more or less frecly through the now partially
dilapidated neework of canals then comes out:

— to the southeast, flowing back into the Nhué River

- and to thC SOUth towards [hC lagoon arca.

At the time of the survey, this ricc—gmwing area served as an overflow for
rainwater and drainage: four points were especially prone to accumulating water:
— to the north and to the south of Xuin Dinh
— to the south of C6 Nhué
—and behind Nghia De.

With the establishment of the new centre, this sicuation is likcly to get worse.
The projcctcd services centre will be placcd in the centre of the basin, raised by

one metre to render it safe from ﬂooding‘

Not only will the paddy fields no longcr play their partasa holding tank for
rainwater, but the new elevated district will constitute just one more obstacle to
the water drainage, thrcatcning to drown out the villagcs below. In addition, the
volume of runoff water that the Villagcs will receive will increase as a conscquence
of the Watcrproof scaling of urbanised plots ofland. Finally, the hydraulic tcrritory,
which is laid out along a northwest/southeast axis, matches the course of the Red
River and therefore dykcs and fall lines located on either side of it. On the 1912

historic map, this course can be seen in the paths and plots of agricultural land.

This conﬁguration of the area to be dcvclopcd was not taken into account by
the dcvclopers, as the site and its road network are laid out along north-south and
east-west axes. This runs the risk of jcopardising a drainagc system that until now

was integrated into the village fabric and gave the area structure.

Reduction in bodjes of water in Trieu Khitc and Nban Chinb
Water plays an essential role in the daily life of Villagcrs and for agricultural
production, mostly wet rice. Bodies of water in the Villagcs can be divided into
three kinds:
— canals
— lakes and ponds used for growing aquatic products

— cultural and religious lakes with a geomantic role.

Since Ddi Mdi, with the construction of new real estate projects on vi”ages’

agricultural land, public bodies of water are shrinking rapidly. In many cascs, small
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ponds have been shared out within the context of the policy of the increase in

population, leaving it to young couples to fill them in (QUERTAMP, 2003).

In the urban villages of Quan Nhan, with the compulsory purchase of agri-
cultural land to build blocks of flas, all the outlying lakes and canals have disap-
peared. In Triéu Khtc, the communal authorities have allowed some inhabitants
to fill in the biggcr lakes and convert them into areas for further housing that are

divided up into lots and sold in priority to villagers, and then to new inhabitants

(Plate ).

In residential areas, private bodies of water are the first to be filled in. In 2007,
100% of private ponds in the villages of Quan Nhan and Tri¢u Khuc had disap-
pearcd. As for public lakes, they are filled in to build new public amenities such as

parking places, playgrounds, the People’s Commiteee building, etc.

In this manner, with the exception of sacred lakes whose importance is linked
to the sites geomancy and to religious monuments, all stretches of water have
disappeared very rapidly. In Quan Nhan, in 1972, the surface arca of private lakes
and ponds totalled 130,937 m? In 2007, this ﬁgurc had fallen to 22,661 m? and
in 2009, it was only 20,225 m” In Tri¢u Khuc in 1998, the total surface arca under
water was 33,837 m% in 2006 this ﬁgurc had sunk to 3,079 m2 In Cight years, 91%
of land covered with water has disappeared in this village (Plate 5). From 2006
onwards, only sacred ponds and lakes remain in both villagcs studied, because

thcy cnjoy a spcciﬁc status that guarantees their survival.

Filling in lakes and ponds in low-lying arcas increases the vulnerabilicy of
newly-built districts, and during the monsoon season, it becomes difficult to drain

rainwater away.

Conclusion

Ona physical and technical level, the integration of villagcs into the urban
perimeter is complcx and entails very high costs for ﬁ“ing in land to level off
paddy fields, on which new districts will be built, situated at lower levels than vil-
lagcs‘ It is the case that these Villagcs are erected on embankments and levees to
provide protection from flooding, and are surrounded by many ponds and lakes.
Veritable reservoirs for rainwater during the monsoon season, bodies of water
play an indispensable part in drainage of hydraulic subdivisions closed off by the

dykcs. Rcclaiming land by ﬁlling them in to build on them aggravaes the risks of
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Plate 5
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Reduction in bodies of water in Triéu Khiic Commune (1998 to 2009)
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Ha Noi between the ‘waters

ﬂooding. A hydraulic planning policy for cxpanding urban clcvclopmcnt is now

indispensable in this Delea ac high risk from flooding,

However, this implies heavy investment and means of controlling bodies of
water and the expansion of construction, all elements that have been lacl(ing until
now in the city of Ha Noi's public policy. Already in the collectivist era, the state
and the municipality — the main Supplicrs of housing — did not have the means
to finance such infrastructure. With the liberalisation of the land market and the
introduction of the policy dubbed ‘the state and the pcoplc building togcthcr: the

local authorities have been overwhelmed by the advance of urban sprawl.

Morcover, plots of land filled in with carth taken from river beds are unsta-
ble and do not always casily support the densification and the verticalisation of
citics, as is the case in Bangkok, a metropolis studded with towers several tens of
metres high built as blocks of condominiums. This model of city dcsign increases
subsidence to a rate estimated to be 10 cm/year in the centre of Bangkok. Very
costly liydraulic works calling for gcographically prioritiscd consistency can only
be undertaken by the authorities or negotiated with private investors. In addition,
all drainagc water from the entire delta passes througli the Red River and its
distributaries, along which major towns have been established, a situation that

only exacerbates river flooding,

Finally, by studying the cxpcricnccs of other deltaic mctropoliscs in the
region, such as Jakarta, one may question the ability of the state and Ha Nois city
council to control urban sprawl and construction in the most vulnerable areas
of the province, particularly the Déy and Tich river Vallcys that will be, accord-
ing to the Master Plan for 2030, the structural backbone of the green belt to be

protected.

In the Indonesian capital, a protection plan for vulnerable areas was drawn
up l)y the Public Works Ministry to monitor and control urban expansion. Five
areas were idcntiﬁcd, within which it was decided what sort of constructions were

suited to the level of vulncrability,

However, as carly as the 1980s, the mega-region’s urban development, based
on the manufacturing industry and the construction ofoutlying industrial sub-
urbs, financed by forcign investors, did not adhere to this plan. Then with the
property bubble in the 1990s, major projccts to build satellites cowns and fresh
urban districts converted outlying suburbs of paddy fields into raised concrete

platforms. Financial concerns, cumbcrsomc bU.I"CélU.CI":ltiC p[OCﬁdU.[CS and tl]C

lack of co-ordination between the various administrative services got the better
of this environmental protection plan of Jakarta. Half of the building permits
grantcd in that pcriod did not follow the recommendations of the protection
plan: rather it was speculative concerns that determined the location of projects
(DOUGLASS, 2010).

1) Haidep: HiNoi Integrated Development and Environment Programme.
2) The Khu tap thé (KTT) or collective units are gencrally four- or five-storey blocks, with flats allocated according to very
precise cvaluations and ratios. This type of housing was intimately linked to the political system of this era; it was part of the
control measures exerted over the population.

. ~ . . Wi L . . .
3) Ao But, Pen Brush Pond runs along the main road. Geomancers consider it as a £7l<»But"ﬂiuy, which lirmgs success
in studies.
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