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Abstract 
 
In northern Vietnam uplands the successive policy reforms that accompanied agricultural 
decollectivization have triggered very rapid land uses change. From a collective centralized 
management of natural resources at the village and higher hierarchical levels a number of 
individual strategies have emerged that contributed to new production relations among households, 
evolutions in landscape structures, and conflicting practices among crop – livestock – forest 
systems. In such a context, increasing production while maintaining sustainability of the 
agricultural system requires new spatial management of natural resources at the village level. 
 
In this paper we present an approach that combines a number of participatory tools and geographic 
representations (i.e. participatory 3-D modeling, sketch maps, on-farm surveys, spatial graphic 
models) and lead to a common language among scientists and local stakeholders. This method and 
its results are illustrated by a case study in Phieng Lieng village, Bac Kan province. Geographic 
information was generated through a participatory process and incorporated into a village level 
GIS. All conventional maps were processed into spatial graphic models to elaborate a diagnosis on 
problems related to crop-livestock interactions and their dynamics over short (yearly management) 
and long (historical transformations) time spans. The results were delivered to the local 
community through a collective learning process. The village stakeholders did validate both the 
graphic representation method and the analysis of spatial organization and their dynamics. 
 
This approach showed its relevance as communication support on the spatial dimension of local 
development and will be further developed as a decision aid for community-based natural 
resources management. 
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1. Introduction 
 
A number of field studies have been conducted between 1999 and 2001 in the mountainous 
province of Bac Kan, Vietnam, in the framework of the Mountain Agrarian Systems Program1 
(Sadoulet et al., 2001; Castella et al., 2001a). They aimed at understanding the driving forces of 
the very rapid land use changes that accompanied the Doi Moi (renovation) process since the end 
of the 1980’s. They showed that agricultural decollectivization led to profound transformations of 
the local institutions that regulate production relations among households (Castella et al., 2001b).  
 
When the cooperatives were dismantled livestock was distributed to the individual households. 
Changes in livestock management occurred at the same time as major land use changes and they 
interfered with each others (Eguienta et al., 2001). Today, free-grazing practices, roaming 
buffaloes and cattle have become a constraint to agricultural intensification in both the upland and 
the lowland areas (Husson et al, 2001; Erout et Castella, 2001). Therefore, any land use plan must 
be compatible with the current extensive management of a few livestock heads per household to be 
successfully implemented or the livestock systems must evolve to accommodate new land use 
systems (Sikor, Erout, Castella et al., 2001, etc.). In most villages a carrying capacity threshold has 
been reached under the current practices that prevent further livestock development because of 
fodder resource shortage (Eguienta, 2000). Beside, more and more conflicts are arising between 
households having different livelihood strategies and livestock management practices.  
 
Participatory rural appraisals, land use studies and stakeholder meetings conducted in Bac Kan 
province led to converging conclusions about the key role of crop-livestock interactions in 
understanding land use systems and defining intervention points for development (Le Ngoc Hung 
et al., 1996; Castella et al., 2001a, 2001b). Beside, they have shown that the relevant hierarchical 
level of intervention is the village (as institutional entity) and its corresponding watershed (as 
ecological entity) (Castella et al., 1999). At that level of analysis, spatial organization of fodder 
resources and farmers’ livestock feeding practices are considered as important dimensions of 
sustainability (Devendra and Sevilla, 2002). Many project failed because they did not consider 
spatial dimension of crop-livestock interactions. It is thus necessary to understand spatial 
organization at the village / watershed levels as well its dynamics at short (within one year) or 
longer term (historical changes). However, it is not sufficient for intervention. To go beyond a 
diagnostic study and its usual “list-of-recommendations” output, one needs to understand 
underlying social organization as well as its evolution in time according to policy and institutional 
changes. Changing spatial management of livestock systems would require transformations in 
social patterns of organization. In this paper we present a “common spatial language” that we 
developed to facilitate such a collective learning process. A case study implemented in Phieng 
Lieng village (Ngoc Phai commune, Bac Kan province) shows how a fruitful dialogue can be 
engaged among scientists from different disciplines and between scientists and local stakeholders 
about livestock systems in relation with spatial management of natural resources. 
 
2. Method: combining indigenous and scientific knowledge into a common 

spatial language 
 
A diagnostic study on land use changes and farming systems differentiation process was conducted 
in 1999 in Ngoc Phai commune, Bac Kan province (Castella et al., 2001a). It was followed the 
next year by a diagnostic study on livestock systems that were identified as a key driving force in 
past agricultural transformations and therefore that we had to take into account in designing 
scenarios for the future (Eguienta and Martin, 2001). These studies relied on classical diagnostic 
tools such as household surveys, remote sensing data interpretation and generation of land use and 
land use change maps. This approach allowed quantifying the main characteristics of agricultural 
system and understanding its past changes (Castella et al., 2001b). Before we started our land use 
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studies, another group had been involved in a participatory rural appraisal process with local 
stakeholders that led them through the whole range of participatory tools: resource mapping, 
calendar, gender analysis, interest groups, etc. (Le Ngoc Hung et al., 1996). But not so much had 
happened beyond this collective exercise and most of the recommendations it yielded had not been 
implemented by the end of the project (Castella et al., 2001). The lesson we drew from this 
experience is that a consensus between scientists and local stakeholders about what the problems 
are does not necessarily mean that the proposed recommendations can be implemented (Castella et 
al., 2001). In the case of crop-livestock problems introduced above there is no “ready-to-use” 
technical trick. Solutions have to be adapted by the villagers themselves to their local 
circumstances. They are a social construct, the result of a collective learning process in which 
scientists play the role of facilitators. Prior to such interactions aiming at collectively finding a 
solution pathway (Castella et al., 2002) we felt it was necessary to design a common language that 
would be meaningful to both parties and that would facilitate a dialogue on spatial management of 
natural resources. 
 
We thus engaged into an interactive process of building this common spatial representation. We 
had to find a compromise between a quantity of information that could be managed by the 
participants and the level of abstraction that would be relevant to collectively design spatial 
scenarios. We mobilized and combined a large range of tools and methods corresponding to 
increasing levels of abstraction. 
 
2.1. Integration of spatially explicit scientific knowledge 

The first stage of the village mapping consisted in gathering existing maps at the commune level: 
land use maps at 1:25.000 generated from aerial pictures 1983, 1989 and SPOT satellite images 
1995, 1998 (Figure 1) and topography map at 1:10.000 scale (Figure 2A). Land use changes and 
their driving forces had already been studied at the commune level through field surveys (Castella 
et al., 2001a).  
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Figure 1. Chronological series of land use maps over Phieng Lieng village derived from remote 
sensing data interpretation 
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Figure 2. Topography map (A) and digital elevation model (B) of Phieng Lieng village 
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The geographic representation were a good introduction to the area and its history but our first 
attempts to use them with local stakeholders revealed several shortcomings: 

• The scales (1:25.000 or 1:10.000) were too small for us to represent land use patterns at the 
field (or group of fields) level that would be meaningful enough for local people to represent 
their practices. Beside, land use maps for 1983 and 1989 were more precise than 1995 and 
1998 because of the different data sources (aerial pictures and satellite image respectively). 
This made the land use changes more difficult to analyze because of the risk of confusion due 
to the scale effect. 

• The dates for which land use maps were available were driven by remote sensing data 
availability and not by their relevance to illustrate the main features of key period or transitions 
between periods, 

• The topographic map and digital elevation models (DEM) computer from the contour lines of 
the former were not a good discussion support for villagers. Except for a few persons who were 
familiar with topographic maps, these representations were too abstract. Their standards (i.e. 
contour lines for the former, 3D aspect with elevation color gradients for the latter) were not 
shared enough within the village community to be used as a common reference. 

 
Finally, we came to the conclusion that these geographic representations could be used as a 
reference for researchers. They were reliable because they came from objective sources, 
independent from local knowledge that may be distorted in one way or another for policy or 
historical reasons. However, remote sensing tools were not precise enough to survey local 
resources and investigate their use. At the village level data collection and analysis had thus to rely 
heavily on local knowledge. Furthermore, local stakeholders would be more confident to build 
scenarios based on the information they would provide themselves. 
 
2.2. Capturing local knowledge into a GIS 
We used a three-dimensional relief model as mediating tool between the team of researchers and 
villagers (Rambaldi et al., 2000). We re-scaled the topographic map from 1:10.000 to 1:3.000 as a 
reference to construct a stand-alone relief model. A blank model was cut layer by layer on carton 
sheets and then assembled on a transportable frame (Photo 1-A). This relief model provided a 
visual aid for participatory resource mapping and representation of spatial information by local 
stakeholders. 
 
A preliminary stakeholder analysis led to the selection of participants according to their age, 
gender, kinship, residential place, role in the community, and other factors that made them 
knowledgeable persons on specific geographic and/or thematic areas. Several meetings were 
organized successively with a few participants to make sure everyone could express his or her 
views, regardless individual communication skills. For each meeting the participants were selected 
in order to cover a large range of viewpoints on the topic planned for discussion. The table 
supporting the relief model was installed outside of a villager’s house. The blank relief model was 
oriented the same direction as the actual landscape to establish the correspondence between the 
model and the reality by pointing at the same components on the model and on the real landscape. 
We could then check that the participants did not have problem to orient themselves on the model 
once a few common codes had been defined. 
 
Documentation of the blank model started by locating and naming the main landmarks: rivers, 
mountain peaks, road, tracks, etc. Informants also displayed other landmarks they use to orient 
themselves in their village (e.g. wooden fences, natural rocky barrier). Then, the successive 
meetings tackled thematic information, i.e. land cover, land use, land tenure and their historical 
changes. Practically, participants tried to reproduce their “mental map” on the 3-dimensional 
model (Rambaldi and Callosa, 2000). They delineated with colored yarns the main land use types, 
used pushpins to locate their houses (Photo 1-B). During the discussions we reached a consensus 
about which information to represent (land use – land cover classes, land tenure classes, etc.) and 
how to represent it on the model (e.g. colored surfaces, lines, points). This stage was essential to 
make sure all the information represented on the model was meaningful for all participants from 
both researchers’ and villagers’ groups. Once the individual features were agreed upon 
collectively, they were painted on the model according to the common coding system (Photo 1-C). 
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A B 

C D 

Photo 1. The successive stages of participatory 3-dimensional modeling: A. the relief model made 
of carton sheets cut along the contour lines, B. documenting the blank relief model with 
local stakeholders, C. capturing local knowledge on spatial management of natural 
resources, D. transferring the spatial information by projection on a grid plastic paper. 

 
 
After each thematic session, a plastic glass attached to an aluminum frame was overlaid on the 
relief model and the polygons, lines, and points relevant to the theme were projected on a geo-
referenced grid (Photo 1-D). The information related to land-cover, land use and land tenure 
systems at different historical periods was successively transferred from the 3D model to a geo-
referenced paper map, then digitized and incorporated into a village level GIS. 
 
The same relief model was further used as discussion support during individual household 
interviews. For the three first farmers we brought the 3D model in their house. These farmers were 
selected because they were representative of the three main farming systems types identified in the 
village from an exhaustive household survey (76 households, Eguienta, 2000). Beside the classic 
questions on the household economics, working calendar, gender share of activities, we asked the 
farmers to point out on the 3D model the location of the activities that we were discussing about. 
The main spatial features of individual resource management and agricultural production practices 
were captured on the relief map and transferred into the GIS. Then, for validation purpose, five 
more farmers were surveyed using a sketch map as support to represent their individual practices 
(Figure 3-3). 
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Figure 3. Tools and sequence of activities in a participatory mapping and spatial modeling 
process 
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2.3. Use of graphic models as mediation tool 
In the process presented in Figure 3, the researchers mainly used the relief model to collect spatial 
information from local stakeholders and incorporate it into a GIS. But beyond the interactions that 
occurred around the 3D model before achieving a consensus on the different spatial features and 
their mode of representation, the participants did not really benefit from their contribution to this 
exercise. After they had contributed their local knowledge they got a good-looking landscape 
model and some new maps of their village. Although this information was necessary for diagnostic 
purpose and scenario analysis it was not sufficient for the scientists to communicate their results to 
the local community. The maps derived from the participatory 3D modeling process were again 
too abstract to use as a discussion medium. On the other hand, the 3D model was too close to the 
reality to discuss collective scenarios without entering into factual details. Pointing out a particular 
place on the model would trigger individual reactions from people living there or having resources 
at stake. Furthermore, these conventional geographic representations could not display dynamic 
scenarios nor livestock movements and management practices. There was clearly a need for a 
more abstract model that would be used as a decision support system before concrete actions could 
be designed based on the 3D model. We thus continued building our common spatial language 
with the help of the local people. 

Creating the graphic frame 
The main landmarks identified during the first stage of the blank 3D model documentation became 
the frame of a spatial graphic model. The rice fields located at the lowest part of the village were 
represented as a yellow oval shape crossed by the road line. Natural barriers like mountain chains 
surrounded the village and divided it into two watersheds (Lung Khieng and Lung Vai areas). The 
river streams marked the bottom of the watersheds. A limestone hill separated the two main upland 
areas: the one close to the village residential area devoted to short rotation intensive cropping 
systems and the more remote one further up the mountain in a forested environment (Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lung 
Khieng 

Lung 
Vai 

B A 

Legend 

Slope gradient 

River, stream 

Irrigated lowlands 

Mountain peaks 

Figure 4. From conventional topographic map (A) to a spatial graphic frame (B) 

Designing the elementary graphic shapes 
Spatial organization and its dynamics can be represented based on a few graphic codes (Chorley 
and Haggett, 1967; Brunet, 1986; Pouyllau and Poinsot, 1999). Once the graphic frame is 
designed, these elementary shapes (or chorems) constitute the alphabet of the common language 
we are heading for. Their coding has to be meaningful for all persons who will use it to 
communicate among themselves and also with others. We asked villagers and school age children 
to draw their village (Figure 5). These drawings were used to validate the “mental map” of their 
village (the graphic frame) as obtained from the participatory 3D modeling and to assess their local 
mode of representation for the main land use systems, livestock and other elementary components 
of the landscape. The analysis of these drawings combined to discussions among scientists from 
different disciplines led to the legend displayed in Figure 6. 
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Figure 5. Village drawing by school children and local informants 
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Figure 6. Main graphic shapes and symbols designed for spatial graphic modelling through a 
participatory process 

 

Representation of the last four decades of the village history 
The results of the previous stages were used to represent the history of Phieng Lieng village over 
the last 40 years. The relevance of the graphic modeling approach was tested as well as its capacity 
to represent a number of scenarios that occurred in the reality. The information about these past 
changes had been collected from the local people by using the 3-D model as a discussion aid. Once 
translated into a graphic language, the local stakeholders could validate what the researchers 
understood of the spatial dimensions of the village history. The current spatial organization is 
explained as one stage in an evolutionary process. We represented the past dynamics to understand 
the present and then show that the same language can apply to design scenarios for the future. 
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Validation phase with the local stakeholders 
We presented the spatial representations, the legend codes, and scenarios to a panel of 16 villagers 
during a half-day session (Martin et al., 2002). The participants to this restitution meeting already 
knew each tool (maps, 3D model, village drawings, surveys, etc.), as they had all been involved in 
the previous stages of the participatory process. The linkages between the different tools that were 
used in designing the spatial graphic models were given much emphasize during the presentation. 
All people involved in the meeting did understand the spatial graphic representations and the 
scenarios. They validated both the learning process they contributed to and its outputs. They 
considered that the graphic representations (i) did capture well the geography of their village and 
its dynamics, (ii) were meaningful and relevant for decision making, and (iii) were useful for 
collective action (Castella et al., 2002). A complete report of this meeting is available elsewhere 
(Martin et al., 2002).  
 
3. Results: spatial dynamics of crop-livestock systems 
 
3.1. Issues related to crop-livestock interactions in Phieng Lieng village 
Figure 7 shows the main geographic characteristics of Phieng Lieng village. The maps and graphic 
models result from the compilation of data obtained from different sources as described in the 
method part above. The village spatial organization is displayed using the successive 
representation models corresponding to increasing levels of abstraction: A. Conventional map, B. 
Contour drawing within the graphic frame, C. Spatial graphic model. The contour drawing (B) 
representation is only a stage in transferring the map into a model format. This graphic aid is 
reported here to display the modeling process but was not presented to the local stakeholders to 
avoid confusion between the proposed representation methods.  
 
The spatial organization of Phieng Lieng village is representative of many Tày villages in Bac Kan 
province (Castella et al., 2001). A small watershed collects and concentrates the rainwater in a 
stream that reaches the river at the bottom of the valley in a large irrigated lowland area devoted to 
rice cultivation. Agricultural and social activities are tiered on the landscape along a gradient of 
intensification from the top to the bottom of the watershed (Figure 7). The residential area 
stretches along the road built on the lowest part of the slope made of colluviums. The rice fields lie 
in front of the houses surrounded by the gardens and small orchards. Behind the gardens, upper in 
the toposequence, upland crops (mainly maize and cassava) are cultivated with an intensive, short 
rotation system. Recently, fruit tree plantations have expanded to this area close the village, as the 
orchards are easy to watch out to avoid theft. Further up the watershed is the forest and shrub area 
were more extensive systems rely on a combination of (i) upland crops with long fallow periods, 
which can explain the large shrub area, (ii) livestock grazing area in natural pasture, shrub and 
open forest, and (iii) collection of timber and non timber forest products. 
 
The village spatial organization can be better understood when combining the land cover with 
other layers of information (i.e. village land use plans, land tenure, resource management rules) as 
displayed in Figure 8. The villagers were involved in a land use planning process in 1992 and then 
again in 1997 and 2001, prior to the distribution of land use rights over the slope area. The status 
of the lowland fields was already settled as they had already been officially allocated to the 
families in 1991 (Castella et al., 2001). A detailed cadastral map of the rice fields was digitized 
and included in Figure 8-B. The land use plan divided the sloping area of the village into five main 
classes: (1) a protected area was settled above the residential area to avoid erosion and prevent 
rocks from the limestone mountain to damage the houses; in other parts of the village protected 
forest areas were allocated to individuals to restrict their access, (2) land allocated to individual 
households where agricultural activities can be developed, (3) common forest land where timber 
and non timber products can be collected by anyone in the village, and (4) common livestock 
grazing area with unrestricted access (Figure 8-A). However, the land use right map shows that 
some common upland areas have been taken by individual households and opened to permanent 
agriculture, even in the protected area above the village houses. This combination of official land 
use plans and their local adaptations leads to a more complex land use map where the tiered 
organization of the land uses appears more clearly (Figure 8-C). The natural relief divides the 
landscape into zones that are characterized by different land cover/use and contrasted resource 
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management rules. This map also shows the competing land uses in the upper part of the 
watershed where the natural barriers do not exist. The expanding upland fields require strong 
fences and/or trenches to prevent animal damages. The actual grazing area for livestock is smaller 
than the one defined on the land use plan maps. The animals do not have access to some parts of 
the watershed because of the steep slopes or because the villagers restrict their access to places 
where they usually collect bamboo shoots. The poor feeding quality of the natural over-grazed 
pasture pushes the buffaloes and cattle to enter into the protected forest areas or to seek grass in 
the neighboring village (Eguienta and Martin, 2001). They cross the mountain pass at the eastern 
part of the village as displayed in Figure 7-C. In the recent years, roaming animals have become a 
constraint to agricultural development within the village and source of conflicts with the 
neighboring village. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Phieng Lieng village spatial organization based on three land cover representations: A. 

conventional map, B. contour drawing within the graphic frame, C. spatial graphic model 
(see Legend in Figure 6) 
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Figure 8. Spatial representations of Phieng Lieng village (A) land use planning, (B) land use 
rights and (C) actual land use, from official maps and participatory survey. 

 



 J.C. Castella, T.T. Hieu, Y. Eguienta / SAM Paper Series (2001) 11 

 
3.2. Between individual and collective management of crop-livestock interactions 
A closer look at individual management of natural resources in time and space showed that 
different households developed different strategies according to their resource endowment (i.e. 
land, labor force and capital). Based on the household typology done in Phieng Lieng village in 
2000 (Eguienta and Martin, 2001) we surveyed representative farmers of the three main household 
types. 
Type A farms specialize in paddy production. They benefit from a large lowland area that occupies 
most of the family labor force and justifies the presence of a big buffalo herd (3 to 5 heads) for 
land preparation. Some farmers in this category have purchased a hand tractor and then do not use 
their buffaloes for their draft power anymore. Livestock are then considered as a living capital. 
These farmers do not crop much the upland areas of the village and their forest product gathering 
activities concentrate on timber wood. Most of the family income is generated from the lowland 
fields and wood collection. The buffaloes left roaming most of the year (Figure 9-A). 
Type B farmers just cover their rice needs from their irrigated paddy fields thanks to the two crop 
cycles. They seek a monetary income in upland crops (maize, cassava) associated with pig raising 
and in forest product gathering during the less labor-intensive periods. Their buffalo herd is 
usually limited to the number of animal necessary to cover their draft power needs in the lowlands. 
As a consequence of family labor force saturation most time of the year these farmers (i) try to 
concentrate their upland crops in the intensive area close to the village to save travel time, and (ii) 
let the animals roam in the uplands once the land preparation period is over. These households are 
characterized by a diversification of their activities and income generation sources (Figure 9-B). 
Type C farmers are not self sufficient in rice with their small lowland area. They rely on upland 
crops, livestock, forest product gathering, and off-farm activities to generate an income (Figure 9-
C). Their livestock spend most of the year in the uplands, as it is not used in the rice fields. It is 
kept under surveillance during the summer season to avoid damages to upland crops. These 
farmers are more conscious of land degradation risks by roaming animals as they are growing 
themselves their upland crops in less favorable remote fields in the upper part of the watershed. 
 
This short presentation of main household types (for a more detailed one see Eguienta, 2000) 
emphasizes the linkages between individual resource endowment and their spatial management for 
income generation. Type A mainly relies on the lowlands for agriculture and the upper part of the 
watershed for timber and livestock activities. Type B relies on all tiers of the watershed (i.e. rice in 
the lowland, upland crops in the medium area and livestock in the upper area). Type C relies 
mainly on the upper part of the watershed for upland crops, livestock and forest product gathering. 
These contrasted strategies can explain the different livestock management practices. This also 
shows that there will not be any simple solution to overcome the crop-livestock integration 
problems (Eguienta and Martin, 2002). Any durable solution will have to rely on a consensus 
between these three types of households with diverging interests. That is why a common spatial 
language among households is so important to reach an agreement about a collective crop – 
livestock development plan. 
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Figure 9. Income distribution of the three main households types in Phieng Lieng 
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Beside the spatial dimension of farmer practices, the surveys showed the importance of the 
temporal dimension of these practices as their location varies according to the time of the year. We 
first defined with farmers these homogeneous periods in term of activities and natural resource 
management rules (Table 1). Then we located these activities in different parts of the landscape 
where the practices could be considered homogeneous for a given period. The resulting spatial 
partition of the village is displayed in Figure 10.  
 
 
Table 1. Distribution of the main income generating activities according to the gender ( ), 

period of the year, and location in the village (numbers from I to V as in Figure 10); 
livestock management calendar. 

 
Months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Paddy fields (I)  (I)  (I)  (I)  (I)  
Upland crops   (II, IV)  (II, IV)   (II, IV)  

Bamboo stems     (III, IV)   
Bamboo shoots  (III, IV)      

Fuel wood   (V)   (V)   (III, V) 
Timber wood   (III, V)   (III, V)   (III, V) 

Non-Timber FP       (III, IV) 
Off-farm  )  )  ) 

Draft 
power Plowing (I) Wood 

collect (III) Plowing (I) 
No work or 
wood (III, 

IV) 

No work 
(IV) 

Wood collect 
(III) 

Manage-
ment Tended (I) 

Roaming or 
tended (I, 

IV) 
Tended (I) Roaming 

(IV) 
Tended (I, 

IV) 

Tended or 
Roaming (I, 

IV) Li
ve

st
oc

k 

Fodder 
Straw, tree 

leaves, grass 
(I, IV) 

Grass, tree 
leaves (IV) 

Straw, tree 
leaves, grass 

(I, IV) 

Grass, tree 
leaves (IV) 

Grass, tree 
leaves (I, 

IV) 

Straw, tree 
leaves, grass 

(I, IV) 
 
 
A clear distinction appears between a winter period characterized by the absence of cropping 
activities and a cropping period that starts with paddy field preparation in February followed by a 
succession of crop cycles in both the lowlands and the uplands until the end of October or early 
November. The livestock feed on rice residues for a few days after the last harvest of the year and 
then climb to the upper part of the watershed where they are left roaming. During the winter 
animal movements are less restricted due to the absence of crops. However, this period is critical 
because of fodder shortage due to very slow grass growth. Extensive roaming cannot compensate 
for the lack of natural fodder resources. Most of the forest product gathering activity in the upper 
part of the watershed is concentrated during this winter period, except for bamboo products. On 
the other hand, the cropping season can be divided into four sequences corresponding to the first 
and second part of the two cropping cycles, spring and summer respectively. The livestock is kept 
close to the village for land preparation during the first period of each season and then is used to 
forward the wood from the forest in the medium and upper part of the watershed. There is thus a 
strong seasonal partitioning of household activities related to crops, livestock and forest products 
gathering. The corresponding maps and spatial models were developed to facilitate the discussions 
on the temporal dimension of spatial organization (Figure 10). The landscape partition according 
to local natural resource management rules is displayed in Figure 10-A and -B. These graphic 
representations were used to represent individual household practices, assess their compatibility 
with those of other household types or with collective rules at the village level. Researchers and 
villagers jointly designed scenarios representing the current situation of crop-livestock interactions 
(Figure 10-C and -D), which were then discussed among local stakeholders. 
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Figure 10. Spatial partition of the village according to natural resource management practices (A, 
B) and buffaloes movements during the winter (C) and cropping seasons (D). 

 
 
3.3. Village landscape as an historical construct: changes in crop-livestock 

interactions over the past decades 
Beyond the static representation of geographic information layers and the linkages between 
individual and collective management of natural resources we tested the capacity of the spatial 
graphic models as support for dynamic scenarios development and analysis. The representation of 
the recent history of Phieng Lieng village provided such opportunity. The chronological series of 
land use maps displayed in Figure 11 has been generated through participatory 3D modeling. For 
1983 and 1989 dates, the geographic information was confirmed using aerial pictures. Each land 
use map was processed as a spatial graphic model by applying the method described in Figure 4 
and Figure 7. Then, we developed transition models between successive dates based on the graphic 
shapes displayed in Figure 6. We summarize in Figure 11 the evolution of crop-livestock 
interactions over the last forty years. For more details about other aspects of land use changes and 
farming systems differentiation process see Castella et al. (2001). 
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Figure 11. Land use changes in Phieng Lieng village displayed as (A) conventional static maps, 
(B) dynamic graphic models, and (C) static spatial models 
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Before agricultural collectivization in the early 1960’s the whole village population (four families) 
was concentrated in the center of the lowland area on a small hill. The valley bottom was 
cultivated with one-cycle rice by Phieng Lieng’s households as well as households from the 
neighboring Ban Om village (located north-west of the lowland area). A few upland fields were 
opened in the dense forest in the lowest parts of Lung Kieng and Lung Vai watersheds. The few 
buffaloes used to prepare the lowland fields were kept in a pasture outside of the current village 
area. They could not graze in the forested watershed because of the big animals that lived in the 
forest (e.g. tigers, bears). 
 
The collectivization brought new rice technologies that allowed crop intensification in the lowland 
with generalization of double cropping. The increasing number of families could thus rely on the 
same agricultural area thanks to increased productivity. The villagers moved from their former 
residential area to a new place closer to the road that had just been constructed. The cooperative 
offices and warehouse settled at the place left vacant by the villagers. All agricultural production 
means (i.e. lowland and upland areas, buffaloes, equipments) came under the cooperative 
management. The buffalo herd was managed collectively in the same pasture as before. However, 
the households could manage privately a small garden located behind the house. 
 
After 1975, a crisis of the cooperative system did lower farmers’ interest in the collectively 
managed lowlands (Sadoulet et al., 2000; Castella et al., 2001). Rice productivity decreased 
sharply as farmers disregarded collective tasks (light yellow color of the lowland area in the 
dynamic graphic model) to invest their labor force in private slash and burn systems. They could 
produce upland rice for their own consumption as well as maize and cassava to feed their privately 
own pigs. Beside they did not have to pay taxes for their upland fields. Therefore an agricultural 
front progressed rapidly from the medium to the upper part of the watershed (oranges arrows on 
the dynamic model). This ring shape evolution can be explained by the time each family had to 
contribute every day to collective tasks that did prevent them from opening upland fields too far 
from the village. By 1983, the first private fields in the medium part of the watershed had already 
been turned to fallow and the agricultural / deforestation front was gaining the upper parts of the 
watershed. The livestock was still managed collectively in the pastures located south of the village 
area. 
 
With the reform of the cooperative system by the directive 100 and the first allocation of the 
lowland fields to individual households, the deforestation trend soared during the second half of 
the 1980’s to reach the limits of cultivable land (Castella et al., 2001). The rapid crop rotation 
system left shrub fallows behind as it progressed up the slopes and toward the less accessible 
areas. By the end of the 1980’s, the resolution 10 marked the end of the cooperative. The lowland 
was re-distributed to the individual households according to the area that their ancestors had 
contributed to the cooperatives some 30 years before. The buffaloes were also distributed to the 
households started managing them individually again. The livestock herd was kept in the shrub 
area in the medium part of the watershed. The animals could roam around within the natural limits 
of this area (Figure 11-B83/90).  
 
Lowland allocation led to a rapid intensification of paddy cultivation (dark yellow color in the 
lowlands (Figure 11-B90/01). The farmers were managing their land individually and dared 
investing more labor and capital resources. Beside, the rush to slash and burn of the previous 
decade had exhausted land suitable for upland crop. In 1992 and 1997 the slope land was allocated 
(round green shapes of Figure 11-B90/01) mainly in the lower and medium part of the watershed. 
This new policy led to a gradual reclamation of the medium part of the watershed for intensive 
upland cropping systems (mainly two cycles maize with short fallow) and orchards. As a 
consequence, the livestock could not get access to this area anymore and were sent to the upper 
part of the watershed as displayed in Figure 11-B90/01. In the land use plans associated with 
sloping land allocation large pasture areas were reported that do not longer exist today because 
farmers did not maintain the pasture (i.e. they did not cut the growing plants not grazed by the 
animals). The pastureland was overrun by shrub vegetation, which explains that its actual area is 
smaller on Figure 11-C01 that it is on Figure 11-B90/01. It is not clear whether the reason for this 
poor maintenance was the long distance from the village or the disappearance of any collective 
control over the commons. Beside, the livestock is competing for grazing land with Type C 
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farmers who see opportunities to increase their agricultural area at the expense of the common 
land. 
 
During the presentation of the village history using the spatial graphic models local stakeholders 
validated the successive stages presented above. They could well recognize the components of the 
landscape and their dynamics. Beside, it showed to the participants that the current spatial 
organization is a social construct. It unveiled the driving forces that led to the current situation and 
set the bases for developing scenarios for the future. 
 
Conclusion 
 
The successive reforms that accompanied agricultural decollectivisation profoundly changed the 
local institutions and production relations among households. These policy and social changes had 
a tremendous effect on spatial management of natural resources. The village land use patterns 
“auto-organized” under the pressure of individual strategies combined with policies from higher 
hierarchical levels. New practices emerged that were guided by individual behaviors responding to 
a changing environment. Letting the livestock roam freely is one these practices. Solutions to this 
problem can be found by mobilizing the same driving forces that have played before, but in a more 
concerted fashion. The spatial graphic models presented in this paper could provide a support for 
such concerted efforts. 
 
Used as a participatory diagnostic tool the spatial graphic models allowed the combination of the 
two hierarchical levels: household and village. This is an important feature of the method as the 
sustainability of an agro-ecological system can often be translated into compatibility issues 
between individual strategies and local institutions (collective rules). This paper exemplifies a 
stage in a scale transfer process from village to provincial level (Castella et al., 1999). As it will 
not be possible to engage into a participatory 3D modeling process in all villages of the province, 
the generalization of this method to higher hierarchical levels will require complementary tools 
such as the spatial compartment model (Castella et al., 2002). 
 
We have shown that the graphic models can be used as a mediation tool for discussions about 
spatial constraints to crop intensification versus livestock development. The participants were very 
receptive and the collective learning experience continues with the design of scenarios for crop-
livestock-forest system development in Phieng Lieng village (Martin et al., 2002). 
 
A stage in the continuum from research to action: The method presented here does not aim at 
substituting but complementing conventional participatory approaches. A big step towards 
problem solving is to formulate development questions from both scientists and local stakeholders 
in a way understandable by all partners, despite the inherent complexity of the productivity versus 
sustainability problems. However, the experience conducted in Phieng Lieng and in other 
research-development sites in Bac Kan has shown that local people are first concerned by decision 
support to their individual strategies (Castella et al. 2002). In this context, researchers’ facilitation 
role is first to insure the compatibility between individual practices and the common good. Then, it 
will become possible with the same mediation tools to support a truly collective management of 
natural resources. 
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Tãm t¾t 
 
Nh÷ng ®æi míi vÒ chÝnh s¸ch ®èi víi miÒn nói phÝa B¾c ViÖt Nam ®· kÐo theo nh÷ng thay ®æi vÒ sö dông vµ qu¶n 
lý tµi nguyªn thiªn nhiªn, ®Æc biÖt lµ trong lÜnh vùc sö dông ®Êt ë nhiÒu cÊp ®é kh¸c nhau. KÕt qu¶ cña nh÷ng biÕn 
®æi sö dông ®Êt lµ sù tæ chøc l¹i c¸c t−¬ng t¸c gi÷a trång trät vµ ch¨n nu«i vµ khi sö dông ®Êt kh«ng cßn phï hîp 
th× nã sÏ nhËn ®−îc sù ph¶n håi cña hai hÖ thèng trªn. Nh÷ng mèi t−¬ng t¸c kh«ng gian gi÷a trång trät vµ ch¨n 
nu«i ë b¶n Phiªng LiÒng ®· ph¶n ¸nh hiÖn tr¹ng sö dông ®Êt ë cÊp ®é th«n b¶n còng nh− ho¹t ®éng s¶n xuÊt cña 
c¸c hé n«ng d©n t¹i ®©y. §Ó n©ng cao hiÖu qu¶ cña c¸c ho¹t ®éng ch¨n nu«i, trång trät võa duy tr× ®−îc sù bÒn 
v÷ng cña hÖ thèng n«ng nghiÖp th× cÇn ph¶i cã nh÷ng thay ®æi vÒ qu¶n lý kh«ng gian tµi nguyªn thiªn nhiªn ë cÊp 
®é th«n. 
 
Nh÷ng khã kh¨n vÒ d÷ liÖu, cÊp ®é nghiªn cøu (ë ®©y lµ th«n b¶n) vµ sù h¹n chÕ cña c¸c ph−¬ng ph¸p nghiªn cøu 
truyÒn thèng ®−îc chóng t«i gi¶i quyÕt b»ng c¸ch kÕt hîp c¸c ho¹t ®éng cã sù tham gia cña ng−êi d©n víi c¸c c«ng 
cô biÓu diÔn kh«ng gian ®Ó t¹o nªn �ng«n ng÷ chung� gi÷a chuyªn gia vµ ng−êi d©n ®Þa ph−¬ng (m« h×nh 3D, s¬ 
®å do ng−êi d©n vÏ, m« h×nh ®å ho¹�). Trong ph−¬ng ph¸p nµy (kÕt qu¶ ¸p dông nghiªn cøu ë th«n Phiªng LiÒng, 
tØnh B¾c K¹n ®−îc tr×nh bµy d−íi ®©y), c¸c th«ng tin kh«ng gian thu ®−îc víi sù tham gia cña ng−êi d©n ®−îc liªn 
kÕt trong mét HÖ th«ng tin ®Þa lý (GIS) vµ hiÓn thÞ trªn c¸c b¶n ®å chuyªn ®Ò. C¸c b¶n ®å nµy ®−îc chuyÓn ®æi 
sang nÒn m« h×nh ®å ho¹ ®Ó gi¶i thÝch cho ng−êi d©n ®Þa ph−¬ng c¸c vÊn ®Ò gi÷a trång trät vµ ch¨n nu«i còng nh− 
®éng th¸i cña chóng trong mét n¨m vµ nhiÒu n¨m. �Ng«n ng÷ chung� tá ra rÊt hiÖu qu¶ trong qu¸ tr×nh nghiªn cøu 
vµ hç trî viÖc ra quyÕt ®Þnh vÒ qu¶n lý vµ sö dông tµi nguyªn thiªn nhiªn ë th«n b¶n. 
 
Tõ kho¸ : MiÒn nói phÝa B¾c, t−¬ng t¸c trång trät-ch¨n nu«i, c¶nh quan, kh«ng gian, th«n b¶n, tµi nguyªn thiªn nhiªn 

 
 

1 Giíi thiÖu 
 
NÒn n«ng nghiÖp ë miÒn nói phÝa B¾c ViÖt 
Nam chñ yÕu dùa trªn ba ho¹t ®éng s¶n xuÊt 
chÝnh lµ trång trät (bao gåm c¶ trång trät trªn 
®Êt dèc), ch¨n nu«i vµ nghÒ rõng. NhiÒu 
nghiªn cøu gÇn ®©y vÒ ®éng th¸i n«ng nghiÖp, 
sù ph©n ho¸ n«ng hé, ch¨n nu«i v.v.  ë x· Ngäc 
Ph¸i, x· XuÊt Ho¸ thuéc tØnh B¾c K¹n ®· ®Ò 
cËp ®Õn mèi t−¬ng t¸c gi÷a c¸c hÖ thèng trång 
trät, ch¨n nu«i vµ rõng [3,5,7]. Ba hÖ thèng nµy 
cã quan hÖ mËt thiÕt víi nhau, khi t¸c ®éng vµo 
mét hÖ thèng sÏ ¶nh h−ëng ®Õn c¸c hÖ thèng 
cßn l¹i. Ch¨n nu«i ®¹i gia sóc, canh t¸c n−¬ng 

rÉy vµ rõng hiÖn diÖn trªn cïng mét ®¬n vÞ 
kh«ng gian. Do ®ã, tÝnh bÒn v÷ng cña hÖ thèng 
hçn hîp nµy phô thuéc rÊt nhiÒu vµo c¸c 
ph−¬ng thøc tæ chøc kh«ng gian cña c¸c hÖ 
thèng con vµ c¸c ph−¬ng thøc tæ chøc x· héi 
g¾n liÒn víi chóng [6]. §Ó tr¸nh g©y ra c¸c 
quan hÖ tiªu cùc gi÷a ba hÖ thèng nh− hiÖn 
nay, viÖc cÇn thiÕt lµ hiÓu biÕt hÖ thèng sö 
dông ®Êt vµ x¸c ®Þnh ®−îc c¸c ®iÓm mÊu chèt 
®Ó c¶i thiÖn chóng. Ch¼ng h¹n nh− sù th©m 
canh vµ ®a d¹ng ho¸ c©y trång ph¶i ®−îc ®Æt 
trong mèi quan hÖ víi vÊn ®Ò qu¶n lý ch¨n 
nu«i [7]. 
 

 
HÖ thèng 

N«ng nghiÖp 
MiÒn nói 
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NhiÒu nghiªn cøu vÒ hÖ thèng n«ng nghiÖp ë 
ViÖt Nam kh«ng thùc sù chó träng tíi gãc ®é 
kh«ng gian vµ ®Æc biÖt nhiÒu dù ¸n nghiªn cøu 
®· kh«ng chó ý ®Õn c¸c mèi quan hÖ vÒ mÆt 
kh«ng gian gi÷a trång trät, ch¨n nu«i vµ rõng 
v.v. 
 
C¸c h−íng tiÕp cËn trung gian cho vÊn ®Ò qu¶n 
lý tµi nguyªn thiªn nhiªn ë cÊp ®é l−u vùc nhá 
(®¬n vÞ sinh th¸i) hoÆc cÊp ®é th«n b¶n, x· 
(®¬n vÞ hµnh chÝnh) cung cÊp c¬ së ®Ó qu¶n lý 
hiÖu qu¶ nguån tµi nguyªn dùa vµo céng ®ång 
[6]. 
 
Tæ chøc kh«ng gian th−êng lµ hÖ qu¶ cña qu¸ 
tr×nh khai th¸c vµ sö dông c¸c nguån tµi 
nguyªn cña mét bé phËn d©n c− ®Þa ph−¬ng 
trong mét giai ®o¹n lÞch sö nhÊt ®Þnh. Chóng ta 
cã thÓ hiÓu tæ chøc kh«ng gian n«ng nghiÖp 
miÒn nói phÝa b¾c ViÖt Nam lµ hÖ qu¶ cña viÖc 
bè trÝ vµ tæ chøc c¸c ho¹t ®éng s¶n xuÊt trång 
trät, ch¨n nu«i vµ rõng. Sù thay ®æi tæ chøc 
kh«ng gian th−êng g¾n liÒn víi nh÷ng thay ®æi 
vÒ c¬ chÕ vµ chÝnh s¸ch, khi ®ã ph−¬ng thøc 
khai th¸c tµi nguyªn còng thay ®æi theo [3,5]. 
N«ng d©n lµ nh÷ng ng−êi t¸c ®éng trùc tiÕp 
®Õn tæ chøc kh«ng gian. Do ®ã, ®Ó qu¶n lý tµi 
nguyªn kh«ng chØ vÒ mÆt kh«ng gian ®ßi hái 
ph¶i cã sù tham gia cña chÝnh hä.  
 
C¸c nghiªn cøu tr−íc ®©y ®Òu sö dông nh÷ng 
ph−¬ng ph¸p truyÒn thèng nh− ®iÒu tra n«ng 
hé th«ng qua b¶ng c©u hái, nghiªn cøu sö dông 
®Êt vµ biÕn ®æi sö dông ®Êt th«ng qua ¶nh viÔn 
th¸m. Tuy nhiªn, c¸c ph−¬ng ph¸p trªn khã cã 
thÓ sö dông hiÖu qu¶ nÕu nghiªn cøu cÇn cã sù 
tham gia cña ng−êi d©n vµ ®Æc biÖt ë cÊp ®é chi 
tiÕt nh− th«n b¶n. VÊn ®Ò hiÖn nay lµ gi÷a c¸c 
nhµ nghiªn cøu víi ng−êi d©n vµ gi÷a c¸c nhµ 
nghiªn cøu ë c¸c chuyªn ngµnh kh¸c nhau l¹i 
cã �hµng rµo� ng¨n c¸ch trong viÖc sö dông 
c¸c c«ng cô �phøc t¹p� (b¶n ®å ®Þa h×nh, 
GIS...) ®Ó miªu t¶ kh«ng gian vµ c¸c ®éng th¸i 
cña c¸c hÖ thèng v.v. 
 
Bµi viÕt nµy sÏ tr×nh bµy kÕt qu¶ cña viÖc ph¸t 
triÓn c«ng cô gióp cho viÖc x©y dùng mét 
�Ng«n ng÷ chung� ®Ó ®¸p øng  c¸c yªu cÇu 
trªn. 
 
 

2 Ph−¬ng ph¸p:  KÕt hîp khoa 
häc víi kiÕn thøc ®Þa ph−¬ng ®Ó 
tiÕn tíi �Ng«n ng÷ chung� 

 
Nh− ®· tr×nh bµy ë trªn, môc tiªu nghiªn cøu lµ 
t×m hiÓu c¸c t−¬ng t¸c trång trät-ch¨n nu«i 
(ch¨n nu«i gia sóc) d−íi gãc ®é sö dông kh«ng 
gian cña th«n Phiªng LiÒng. Tõ ®ã cã thÓ gióp 
ng−êi d©n hiÓu vÊn ®Ò vµ cïng hä ®−a ra c¸c 
gi¶i ph¸p nh»m võa ph¸t triÓn c¸c hÖ thèng võa 
duy tr× sù bÒn v÷ng cña tµi nguyªn thiªn nhiªn. 

Ph−¬ng ph¸p sö dông trong nghiªn cøu nµy b¾t 
nguån tõ môc tiªu nghiªn cøu vµ nh÷ng h¹n 
chÕ cña c¸c ph−¬ng ph¸p truyÒn thèng. D−íi 
®©y chóng t«i tr×nh bµy c¸c b−íc x©y dùng 
c«ng cô míi dùa trªn chÝnh nh÷ng ®ßi hái thùc 
tÕ trong nghiªn cøu. 
 
 
2.1 H¹n chÕ cña c¸c ph−¬ng ph¸p 

truyÒn thèng vµ nguån tµi liÖu 

 
HÖ thèng trång trät, ch¨n nu«i cña x· Ngäc 
Ph¸i còng ®· ®−îc mét sè t¸c gi¶ nghiªn cøu. 
Nh÷ng ph−¬ng ph¸p truyÒn thèng ®−îc sö 
dông nh− pháng vÊn ng−êi d©n th«ng qua b¶ng 
c©u hái, sö dông c«ng cô viÔn th¸m nghiªn cøu 
biÕn ®éng sö dông ®Êt, ®i thùc ®Þa ®Ó miªu t¶ 
kh«ng gian ch−a thÓ hiÖn ®−îc hÕt c¸c t−¬ng 
t¸c vÒ mÆt kh«ng gian gi÷a trång trät-ch¨n 
nu«i, ®ång thêi ch−a khai th¸c tèi −u sù tham 
gia cña ng−êi d©n trong c¸c nghiªn cøu vÒ ®Þa 
ph−¬ng. C¸c t¸c gi¶ ®· mÊt rÊt nhiÒu thêi gian 
®Ó thu thËp th«ng tin mµ kÕt qu¶ kh«ng ®¸p 
øng hÕt mong muèn cña hä. ViÖc sö dông c«ng 
cô biÓu diÔn kh«ng gian (b¶n ®å ®Þa h×nh) ®· 
kh«ng ®−îc sö dông v× chÝnh c¸c t¸c gi¶ còng 
nh− ng−êi d©n ®Òu ch−a hiÓu râ c¸ch sö dông. 
HiÖn tr¹ng sö dông ®Êt ®−îc vÏ theo kh«ng 
gian 3 chiÒu trªn giÊy ®· h¹n chÕ khi thÓ hiÖn 
néi dung. §Æc biÖt, trong néi dung cña nghiªn 
cøu trªn cã ®Ò cËp vÒ lÞch sö n«ng nghiÖp tõ 
1960-2000 nh−ng viÖc ph©n tÝch kh«ng gian 
chØ ®−îc tõ 1983-1989 do thiÕu nguån d÷ liÖu 
¶nh hµng kh«ng. C¸c th«ng tin hiÖn tr¹ng sö 
dông ®Êt ®−îc biÓu diÔn qua c¸c s¬ ®å ph¸c 
th¶o -®©y lµ mét ph−¬ng ph¸p ®Ó thu thËp 
th«ng tin khi kh«ng cã ¶nh vÖ tinh. Tuy nhiªn, 
c¸c th«ng tin l¹i kh«ng ®Þnh l−îng ®−îc.  
 
Khi nghiªn cøu mét khu vùc cô thÓ rÊt khã cã 
®−îc c¸c tµi liÖu nh− mong muèn. §Æc biÖt, 
®iÒu nµy th−êng x¶y ra khi nghiªn cøu vïng 
nói ViÖt Nam. §èi víi nghiªn cøu nµy ë th«n 
Phiªng LiÒng nguån tµi liÖu rÊt h¹n chÕ. Sau 
®©y lµ danh s¸ch c¸c tµi liÖu mµ chóng t«i ®· 
thu thËp ®−îc: B¶n ®å giao rõng 1992 vµ 1997 
(tû lÖ 1:10.000), B¶n ®å gi¶i thöa (tû lÖ 
1:1000), B¶n ®å hiÖn tr¹ng rõng vµ sö dông ®Êt 
1999 (tû lÖ 1:10.000), ¶nh m¸y bay 1983 vµ 
1989  (tû lÖ 1:30.000), ¶nh vÖ tinh 1990, 1995 
vµ 1998 (tû lÖ 1:50.000) vµ c¸c sè liÖu tõ c¸c 
nghiªn cøu tr−íc ®©y. 
 
C¸c th«ng tin thu ®−îc tõ nguån d÷ liÖu trªn cã 
mét sè vÊn ®Ò ch−a ®¸p øng ®−îc yªu cÇu ®Æt 
ra v× tû lÖ ch−a phï hîp khi nghiªn cøu cÊp ®é 
th«n (4 km2). C¸c b¶n ®å thu thËp ®−îc ch−a 
thËt sù ®¸ng tin cËy. ThiÕu c¸c th«ng tin vÒ 
hiÖn tr¹ng sö dông ®Êt 2001 (tû lÖ 1: 5000), 
hiÖn tr¹ng líp phñ 2001 (tû lÖ 1: 5000), b¶n ®å 
líp phñ c¸c n¨m tr−íc 1983, b¶n ®å së h÷u ®Êt 
2001 (tû lÖ 1:5000), b¶n ®å quy ®Þnh sö dông 
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®Êt (tû lÖ 1:5000), b¶n ®å hµnh chÝnh (tû lÖ 1: 
5000), ho¹t ®éng trång trät, c¸c ho¹t ®éng 
chÝnh cña n«ng d©n trong n¨m, qu¶n lý vµ sö 
dông gia sóc vµ sö dông tµi nguyªn. 
 
C¸c th«ng tin nµy sÏ ®−îc thu thËp theo 
ph−¬ng ph¸p nµo? Cã 2 c¸ch ®−îc sö dông 
hiÖu qu¶ nhÊt hiÖn nay lµ ®i thùc ®Þa vµ pháng 
vÊn ng−êi d©n. NÕu sö dông 2 c¸ch trªn th× gÆp 
mét sè thuËn lîi vµ h¹n chÕ sau: 

• ThuËn lîi: X©y dùng ®−îc c¸c b¶n ®å hiÖn 
tr¹ng b»ng c¸ch ®i thùc ®Þa. C¸c th«ng tin 
thu ®−îc ®¸ng tin cËy vµ ®é chÝnh x¸c cao. 

• H¹n chÕ:  MÊt rÊt nhiÒu thêi gian ®Ó thùc ®Þa 
còng nh− thu thËp c¸c th«ng tin kh¸c. Kh«ng 
thÓ thµnh lËp ®−îc c¸c b¶n ®å trong lÞch sö . 
C¸c th«ng tin tõ pháng vÊn ng−êi d©n th«ng 
qua b¶ng c©u hái kh«ng thÓ hiÖn râ vÒ mÆt 
kh«ng gian. ViÖc sö dông b¶n ®å ®Þa h×nh 
víi ng−êi d©n lµ rÊt h¹n chÕ. §iÒu quan träng 
nhÊt lµ chuyªn gia kh«ng thÓ hiÓu hÕt khu 
vùc nghiªn cøu b»ng chÝnh nh÷ng ng−êi d©n 
ë ®ã. 

 
§Ó gi¶i quyÕt  c¸c h¹n chÕ trªn th× cÇn ph¶i cã 
sù tham gia cña ng−êi d©n. Ph−¬ng ph¸p nµy 
®−îc øng dông trong nhiÒu lÜnh vùc nghiªn cøu 
ë trong vµ ngoµi n−íc. 
 
§Æc ®iÓm cña ph−¬ng ph¸p nµy lµ [2]:  

• Ph−¬ng ph¸p luËn cña nã ®−îc x©y dùng dùa 
trªn kiÕn thøc vµ n¨ng lùc vèn cã cña ng−êi 
d©n vÒ x¸c ®Þnh vÊn ®Ò, ra quyÕt ®Þnh, tæ 
chøc thùc hiÖn v.v. ®Ó cïng ph¸t triÓn céng 
®ång. 

• Sö dông c¸c kü thuËt thu hót sù tham gia cña 
ng−êi d©n, t¹o ®iÒu kiÖn cho ng−êi d©n tham 
gia tù nguyÖn, s¸ng t¹o vµo mäi qu¸ tr×nh 
x¸c ®Þnh vÊn ®Ò, x¸c ®Þnh môc tiªu, ra quyÕt 
®Þnh, thùc hiÖn, gi¸m s¸t vµ ®¸nh gi¸. 

• C¸c ho¹t ®éng cña nã chñ yÕu tËp trung vµo 
ph¸t triÓn céng ®ång mét c¸ch bÒn v÷ng 
th«ng qua chÝnh nç lùc cña céng ®ång. 

• T¹o ra mèi t−¬ng t¸c häc hái gi÷a chuyªn gia 
vµ ng−êi d©n. 

• V.v. 
 

ë ViÖt Nam, ph−¬ng ph¸p nµy ®−îc ¸p dông 
®Çu tiªn  trong ch−¬ng tr×nh hîp t¸c l©m 
nghiÖp ViÖt Nam-Thuþ §iÓn n¨m 1991. Tõ ®ã 
®Õn nay nã ®· ®−îc ¸p dông réng r·i ë ViÖt 
Nam. §èi víi lÜnh vùc n«ng nghiÖp miÒn nói, 
sù tham gia cña ng−êi d©n lµ rÊt quan träng. 
C¸c nghiªn cøu cña dù ¸n L©m nghiÖp ViÖt 
Nam-PhÇn Lan t¹i Chî §ån, tØnh B¾c K¹n [4] 
cho thÊy n«ng d©n cã kiÕn thøc rÊt réng vÒ sö 
dông ®Êt vµ c¸c vÊn ®Ò cã liªn quan ®Õn th«n 
b¶n. Hä còng nhËn ra c¸c khã kh¨n vµ ®Ò xuÊt 
c¸c gi¶i ph¸p cã thÓ cña m×nh. Sù tham gia cña 
ng−êi d©n lµ c¬ héi thuËn lîi cho c¸c chuyªn 

gia t×m hiÓu vÒ nh÷ng ®iÒu n«ng d©n mong 
muèn vµ truyÒn ®¹t cho hä nh÷ng gi¶i ph¸p cÇn 
¸p dông trong s¶n xuÊt. Sù tham gia cña ng−êi 
d©n cßn lµm t¨ng nguån th«ng tin cña ®Þa 
ph−¬ng [9]. §iÒu nµy rÊt cÇn thiÕt khi tiÕp cËn 
nghiªn cøu ë cÊp th«n b¶n vµ hé gia ®×nh. 
 
Tuy nhiªn, chóng ta kh«ng thÓ sö dông c¸c 
c«ng cô �trõu t−îng� nh− b¶n ®å ®Þa h×nh, v× 
n«ng d©n hä cÇn cã c«ng cô trùc quan, mét 
c«ng cô ®Ó �giao diÖn� gi÷a ng−êi d©n vµ c¸c 
chuyªn gia. Do vËy, chóng t«i ®· sö dông m« 
h×nh kh«ng gian 3 chiÒu (3-D model) ®Ó cïng 
ng−êi d©n thu thËp c¸c th«ng tin cÇn thiÕt trªn. 
Mét sè phÇn mÒm GIS cã thÓ néi suy tõ b¶n ®å 
®Þa h×nh thµnh kh«ng gian 3 chiÒu. Tuy nhiªn, 
h×nh ¶nh kh«ng gian 3 chiÒu hiÓn thÞ trªn m¸y 
kh«ng tiÖn lîi khi trao ®æi víi n«ng d©n. 
 
Tõ c¸c khã kh¨n trªn, chóng t«i quyÕt ®Þnh t¹o 
mét m« h×nh kh«ng gian 3 chiÒu (m« h×nh 3-
D) ®Ó lµm c«ng cô trao ®æi víi d©n ®Þa ph−¬ng. 
M« h×nh nµy, ®−îc dïng nhiÒu trong lÜnh vùc 
qu©n sù, chóng ®−îc lµm b»ng nhiÒu chÊt liÖu 
kh¸c nhau nh− ®Êt sÐt, xi m¨ng v.v. Trong 
�Manual on participatory 3-Dimensionnal 
modeling, 2000�, c¸c m« h×nh ®Òu ë tû lÖ nhá 
vµ ®−îc lµm tõ b×a carton. §Æc ®iÓm cña 
ph−¬ng ph¸p nµy chÝnh lµ sù chÝnh x¸c vÒ tû lÖ, 
®©y lµ nguyªn nh©n chÝnh cña viÖc cã thÓ øng 
dông GIS. Nh÷ng kÕt qu¶ ®−îc t¸c gi¶ ®−a ra 
rÊt hîp víi yªu cÇu cña chóng t«i. Do vËy, viÖc 
x©y dùng m« h×nh 3-D vµ thu thËp th«ng tin 
víi sù tham gia cña ng−êi d©n ®−îc chóng t«i 
øng dông tõ bµi viÕt trªn, tuy nhiªn c¸c b−íc 
cô thÓ cña ph−¬ng ph¸p phï hîp víi hoµn c¶nh 
ë ViÖt Nam. 
 
 
2.2 X©y dùng 3-D vµ thu thËp th«ng tin 

cã sù tham gia cña ng−êi d©n 

 
Giai ®o¹n 1: T¹o dùng m« h×nh 3-D nÒn (m« 
h×nh �tr¾ng�), kh«ng cã th«ng tin nµo trªn ®ã. 
§Ó x©y dùng m« h×nh nµy cÇn ph¶i x¸c ®Þnh 
khu vùc vµ tû lÖ nghiªn cøu trªn b¶n ®å ®Þa 
h×nh (§èi víi th«n Phiªng LiÒng, tû lÖ lµ 
1:3000, ®é chªnh cao gi÷a hai ®−êng b×nh ®é 
lµ 10 m). C¾t c¸c tÊm b×a theo c¸c ®−êng b×nh 
®é vµ chång xÕp lªn nhau (H×nh 1A). Sau ®ã, 
s¬n tr¾ng toµn bé m« h×nh (H×nh 1B). 
 
Giai ®o¹n 2: Tr−íc khi thu thËp th«ng tin cïng 
ng−êi d©n cÇn ph¶i cã mét giai ®o¹n chuÈn bÞ. 
X¸c ®Þnh tr−íc c¸c th«ng tin cÇn thu thËp. Tõ 
®ã, chän ng−êi d©n tham gia. NÕu th«ng tin 
cÇn thu thËp vÒ chÊt l−îng rõng th× ng−êi d©n 
tham gia ph¶i lµ nh÷ng ng−êi biÕt nhiÒu vÒ 
rõng v.v. §ång thêi, c¸c dông cô nh− s¬n mµu, 
dao kÐo, d©y len� cïng ph¶i chuÈn bÞ ®Ó biÓu 
diÔn c¸c th«ng tin lªn trªn m« h×nh 3-D. 
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H×nh 1: X©y dùng, th¶o luËn cïng d©n trªn m« h×nh vµ chuyÓn ®æi th«ng tin tõ 3-D sang b¶n ®å 

 
 
 
Giai ®o¹n 3: §©y lµ giai ®o¹n chÝnh, ®ã lµ thu 
thËp c¸c th«ng tin cïng víi sù tham gia cña 
ng−êi d©n dùa trªn m« h×nh 3-D. Giíi thiÖu víi 
ng−êi tham gia vÒ môc tiªu cña buæi lµm viÖc 
vµ gîi ý ®Ó hä hiÓu m« h×nh 3-D. Khi hä hiÓu 
m« h×nh 3-D, hä cã thÓ x¸c ®Þnh vÞ trÝ nhµ, 
m¶nh n−¬ng, rõng cña nhµ hä. Th«ng qua c¸c 
c©u hái vµ trao ®æi dù trªn m« h×nh nµy, chóng 
t«i s¬n mµu c¸c ®èi t−îng. Mçi mét líp th«ng 
tin sÏ ®−îc hiÓn thÞ qua c¸c líp s¬n nµy. ViÖc 
cuèi cïng cña giai ®o¹n nµy lµ tæng hîp l¹i c¸c 
kÕt qu¶ thu ®−îc sau buæi häp. Tuú thuéc vµo 
mçi lo¹i th«ng tin mµ giai ®o¹n nµy cã thÓ mÊt 
nhiÒu hay Ýt thêi gian (H×nh 1C). 

 
Giai ®o¹n 4: ChuyÓn ®æi th«ng tin tõ m« h×nh 
3-D sang nÒn b¶n ®å ®Þa h×nh.ViÖc chuyÓn ®æi 
nh− nµy ®−îc thùc hiÖn th«ng qua c«ng cô hÖ 
th«ng tin ®Þa lý (GIS). Khi chuyÓn ®æi xong th× 
m« h×nh 3-D l¹i ®−îc s¬n tr¾ng ®Ó tiÕp tôc thu 
thËp c¸c th«ng tin kh¸c. Víi nhiÒu th«ng tin 
thu ®−îc sÏ ®−îc liªn kÕt trong GIS ë cÊp th«n 
b¶n. øng dông quan träng nhÊt cña giai ®o¹n 
nµy chÝnh lµ gióp cho viÖc ®Þnh l−îng th«ng tin 
vµ chång ghÐp c¸c th«ng tin t¹o ra th«ng tin 
míi (H×nh 1D). 
 
C¸c th«ng tin thu ®−îc víi sù tham gia cña 
ng−êi d©n ®−îc c¸c chuyªn gia xö lý vµ x©y 
dùng thµnh c¬ së d÷ liÖu cho th«n Phiªng 
LiÒng. Tuy nhiªn, c¸c th«ng tin thu ®−îc vÉn 
ch−a ®¶m b¶o sù chÝnh x¸c, cÇn ph¶i kiÓm tra 
l¹i cïng víi ng−êi d©n mét c¸ch tæng hîp vµ 

kh¸i qu¸t nhÊt. §ång thêi, c¸c th«ng tin trªn 
kh«ng chØ phôc vô cho c¸c chuyªn gia mµ cßn 
rÊt cÇn thiÕt cho c¸c nhµ l·nh ®¹o ®Þa ph−¬ng 
vµ ng−êi n«ng d©n. D©n ®Þa ph−¬ng cïng lµm, 
x©y dùng víi c¸c chuyªn gia tõ ®ã hä sÏ hiÓu 
c¸c vÊn ®Ò hiÖn nay cña chÝnh ®Þa ph−¬ng hä 
vµ hä sÏ biÕt c¸ch th¸o gì. NÕu nh− sö dông 
c¸c b¶n ®å chuyªn ®Ò th¶o luËn cïng ng−êi d©n 
th× rÊt khã. Trong khi ®ã, sö dông m« h×nh 3-D 
th× gÆp mét sè h¹n chÕ nh− c«ng cô cång kÒnh, 
khã thÓ hiÖn c¸c ®éng th¸i theo mét chuçi thêi 
gian vµ mÊt nhiÒu thêi gian ®Ó biÓu diÔn v.v. 
 
Trªn thÕ giíi, viÖc øng dông m« h×nh trong 
nghiªn cøu khoa häc rÊt phong phó vµ ®a d¹ng 
trong ®ã m« h×nh ho¸ kh«ng gian ®−îc nhiÒu 
nhµ khoa häc Ph¸p sö dông trong nghiªn cøu 
cña hä. Trong �La carte modÌle et les 
chorÌmes�- Brunet R (1986), t¸c gi¶ ®−a ra 
nhiÒu vÝ dô vÒ m« h×nh ho¸ kh«ng gian. Tõ c¸c 
vÝ dô cña Brunet R cho thÊy c¸c nghiªn cøu vÒ 
x· héi, tù nhiªn ®Òu cã thÓ øng dông ®−îc 
ph−¬ng ph¸p m« h×nh ho¸ kh«ng gian. §èi víi 
n«ng nghiÖp, m« h×nh ho¸ kh«ng gian còng ®· 

®−îc nhiÒu t¸c gi¶ sö dông [1,13]. ë ViÖt 
Nam, m« h×nh còng ®· ®−îc sö dông trong 
nhiÒu ngµnh nghiªn cøu. NhiÒu b¶ng hiÖu vÒ 
phßng chèng HIV, Ma tuý v.v. còng lµ mét 
d¹ng cña m« h×nh ho¸. Tuy nhiªn, m« h×nh ho¸ 
kh«ng gian th× chØ cã Vò Tù LËp, Vò ChÝ §ång 
[11,12] sö dông trong nghiªn cøu vÒ tæ chøc 
l·nh thæ ®èi víi ®« thÞ. ViÖc øng dông m« h×nh 
ho¸ kh«ng gian cho nghiªn cøu vÒ n«ng nghiÖp 

A B 

C D 
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ë ViÖt Nam vÉn ch−a cã t¸c gi¶ nµo nghiªn 
cøu. 
 
Do vËy, chóng t«i tiÕn hµnh x©y dùng c«ng cô 
kh¸c víi m« h×nh 3-D ®Ó th¶o luËn cïng d©n 
®Þa ph−¬ng dÔ dµng h¬n. KÕt qu¶ lµ c¸c m« 
h×nh ®å ho¹ (graphic model) biÓu diÔn ®éng 
th¸i kh«ng gian, c¸c ho¹t ®éng trong kh«ng 
gian.v.v khu vùc Phiªng LiÒng. §Ó x©y dùng 
c¸c m« h×nh trªn chóng t«i ®· tiÕn hµnh theo 
c¸c b−íc sau : 

X©y dùng m« h×nh ®å ho¹ nÒn: Sö dông kiÕn 
thøc ®Þa lý cña d©n ®Þa ph−¬ng vµ kiÕn thøc c¬ 
b¶n cña khoa häc ®Þa lý. 

 
Tr−íc khi cã b¶n ®å ®Þa h×nh, loµi ng−êi ®· 
biÕt miªu t¶ kh«ng gian qua c¸c s¬ ®å. Nã 
còng ®−îc coi lµ mét c«ng cô ®Ó nghiªn cøu 
còng nh− trao ®æi víi ng−êi d©n [5]. Trong qu¸ 
tr×nh nghiªn cøu, chóng t«i thÊy r»ng khi trao 
®æi víi ng−êi d©n, s¬ ®å th−êng ®−îc hä sö 
dông hiÖu qu¶ h¬n c¶ b¶n ®å ®Þa h×nh. Tuy 
nhiªn, c¸c s¬ ®å do ng−êi d©n ®Þa ph−¬ng vÏ cã 
−u ®iÓm lµ ng−êi d©n ®Òu cã thÓ vÏ ®−îc s¬ ®å 
n¬i hä sinh sèng, kh«ng tèn nhiÒu thêi gian vµ 
c¸c c«ng cô ®Ó biÓu diÔn. B»ng c¸c ký hiÖu ®¬n 
gi¶n, dÔ biÓu thÞ, ng−êi chuyªn gia vµ ng−êi 
d©n ®Òu cã thÓ hiÓu c¸c s¬ ®å nµy. Tuy nhiªn, 
nh−îc ®iÓm lµ kh«ng chÝnh x¸c vÒ ranh giíi, 
quy m« c¸c ®èi t−îng vµ kh«ng thÓ øng dông  
c«ng cô GIS  ®Ó ®Þnh luîng, chång ghÐp v.v. 
(H×nh 2). 
 
Nh− vËy, do sù ®¬n gi¶n, dÔ hiÓu cña lo¹i s¬ ®å 
nµy mµ chóng t«i thÊy r»ng cã thÓ sö dông nã 
trong khi lµm viÖc víi d©n ®Þa ph−¬ng. Tuy 

nhiªn, nÕu chØ sö dông s¬ ®å sÏ cã sù sai lÖch 
rÊt nhiÒu vÒ tû lÖ vµ h−íng gi÷a c¸c ®èi t−îng 
(vÝ dô nh− tû lÖ vµ h−íng cña c¸c d·y nói v.v.). 
B¶n ®å ®Þa h×nh cã thÓ gióp gi¶m bít c¸c 
nh−îc ®iÓm nµy. VÏ s¬ ®å dùa trªn b¶n ®å ®Þa 
h×nh cã thÓ lµ c¸ch hiÖu qu¶ nhÊt cho viÖc thÓ 
hiÖn t−¬ng ®èi chÝnh x¸c c¸c ®èi t−îng cÇn thÓ 
hiÖn còng nh− nhiÒu ng−êi d©n dÔ hiÓu h¬n. 
Trong tr−êng hîp th«n Phiªng LiÒng, c¸c d·y 
nói chØ cÇn thÓ hiÖn lµ c¸c nÐt ®Ëm mµu ®en. 
Khu vùc c¸nh ®ång Phiªng LiÒng lµ h×nh elip 
(H×nh 3). 

X©y dùng c¸c biÓu t−îng thÓ hiÖn c¸c ®èi 
t−îng kh«ng gian 

 
Do kh«ng cÇn ®Õn sù chÝnh x¸c vÒ h×nh d¹ng 
thùc tÕ nªn c¸c ®èi t−îng kh«ng gian nh−: 
n−¬ng rÉy, ruéng lóa, c©y bôi, khu d©n c−, c¸c 
®éng lùc lµm thay ®æi sö dông ®Êt v.v. cÇn cã 
c¸c ký hiÖu ®¬n gi¶n, dÔ hiÓu. §Ó dÔ dµng so 
s¸nh, c¸c mµu thÓ hiÖn còng ®ång nhÊt víi mµu 
cña c¸c ®èi t−îng thÓ hiÖn trªn b¶n ®å chuyªn 
®Ò. HÖ thèng ký hiÖu ®−îc chóng t«i vµ ng−êi 
d©n x©y dùng thÓ hiÖn qua H×nh 4. 

Cïng ng−êi d©n biÓu diÔn trªn m« h×nh nÒn c¸c 
kÕt qu¶ thu ®−îc tõ m« h×nh 3-D 

 
Chóng t«i tæ chøc mét sè buæi th¶o luËn víi 
d©n ®Þa ph−¬ng ®Ó biÓu diÔn c¸c th«ng tin vÒ tæ 
chøc kh«ng gian, c¸c mèi t−¬ng t¸c kh«ng gian 
vµ c¸c ®éng lùc t¸c ®éng vµo tõng hÖ thèng 
trång trät, ch¨n nu«i lªn m« h×nh ®å ho¹ nÒn. 
KÕt qu¶ ®−îc thÓ hiÖn ë phÇn tiÕp theo. 
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H×nh 2: S¬ ®å miªu t¶ kh«ng gian do ng−êi d©n vÏ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
H×nh 3: M« h×nh ®å ho¹ nÒn 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
H×nh 4: C¸c biÓu t−îng thÓ hiÖn ®èi t−äng kh«ng gian vµ ®éng lùc 

D«ng nói 

C¸nh ®ång 

S«ng, suèi 

Gradient ®é cao 

Chó gi¶i 

Lòng 

Vµi 

Lòng 

KiÒng 

KV D©n c− 

Ruéng 1 vô 

Rõng 

N−¬ng 

N−¬ng thuéc HTX 

Kh¶m (N−¬ng lÉn c©y bôi) 

Giao rõng cho c¸c hé gia ®×nh 

Di chuyÓn c¸c hé lªn ch©n nói  

Ruéng lóa ®−îc chó träng ®Çu t−, hÖ 
thèng thuû n«ng ®−îc x©y dùng. 
Ruéng 1 vô chuyÓn dÇn sang 2 vô 

D©n miÒn xu«i di c−  

Gia sóc  vµ n¬i ch¨n th¶ 

§−êng giao th«ng  

Khai ph¸ ®Êt dèc lµm n−¬ng 

H−íng khai ph¸ rõng 
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3 §éng th¸i kh«ng gian cña hÖ 
thèng trång trät-ch¨n nu«i 

 
3.1 C¸c vÊn ®Ò vÒ t−¬ng t¸c gi÷a ch¨n 

nu«i-trång trät ë th«n Phiªng LiÒng 

 
Sù ph©n bè tµi nguyªn thiªn nhiªn lµ mét trong 
nh÷ng nguyªn nh©n ¶nh h−ëng tíi tæ chøc 
kh«ng gian vµ ®Æc biÖt lµ sö dông cho trång 
trät vµ ch¨n nu«i. Mét khu vùc cã thÓ sö dông 
cho trång trät bÞ chi phèi bëi nhiÒu yÕu tè kh¸c 
nhau nh− §é mµu cña ®Êt, vÞ trÝ, ®é dèc, c¸c 
quy ®Þnh cña ®Þa ph−¬ng, chÝnh s¸ch v.v. Khu 
vùc ®−îc sö dông cho ch¨n nu«i còng ®ßi hái 
vÒ nguån thøc ¨n, vÞ trÝ, ý nghÜa víi d©n ®Þa 
ph−¬ng v.v. B¶n ®å líp phñ 2001 thÓ hiÖn mét 
phÇn sù ph©n bè tµi nguyªn cña Phiªng LiÒng.  
 
Sù ph©n bè vµ tû lÖ diÖn tÝch mét sè nguån tµi 

nguyªn chÝnh cña th«n Phiªng LiÒng. DiÖn tÝch 
rõng nghÌo chiÕm 30,7%, chñ yÕu n»m phÝa 
b¾c, nam xa n¬i d©n c− vµ chñ yÕu trªn nÒn ®Þa 
h×nh karst. DiÖn tÝch rõng non chiÕm tíi 20%. 
Tre nøa chñ yÕu n»m lÉn trong c¸c khu vùc 
rõng n»m ë phÝa ®«ng b¾c cña th«n. HÇu hÕt 
rõng ë ®©y b¾t ®Çu t¸i sinh c¸ch ®©y 10 n¨m. 
DiÖn tÝch c©y bôi còng chiÕm tíi 24%. DiÖn 
tÝch cã thÓ sö dông cho trång trät lóa n−íc lµ 
11%, rÊt thuËn tiÖn khi sö dông m¸y cÇy. DiÖn 
tÝch cßn l¹i lµ n−¬ng rÉy vµ khu vùc d©n c−. 
 
Së h÷u ®Êt còng lµ mét trong nh÷ng nguyªn 

nh©n chi phèi tæ chøc kh«ng gian. Giao ®Êt, 
giao rõng n¨m 1992 vµ 1997 lµ mét b−íc ngoÆt 
trong sö dông ®Êt cña ®Þa ph−¬ng. Nã ¶nh 
h−ëng nhiÒu ®Õn quy ®Þnh sö dông ®Êt cña 
Phiªng LiÒng. Nh÷ng khu vùc gÇn n¬i d©n c− 
®Òu ®−îc c¸c hé nhËn sö dông. Khu vùc xa h¬n 
vÉn ch−a ®−îc giao nªn x· qu¶n lý vµ giao cho 
d©n ®Þa ph−¬ng sö dông cho môc ®Ých ch¨n 
nu«i. Tuy nhiªn, trªn thùc tÕ vÉn cßn mét sè hé 
d©n lµm n−¬ng ë nh÷ng vïng x· qu¶n lý. 
 
HiÖn nay, Phiªng LiÒng vÉn ch−a cã quy ®Þnh 
sö dông ®Êt cô thÓ cho tõng khu vùc ngo¹i trõ 
nh÷ng vïng ®· ®−îc giao rõng. Môc ®Ých sö 
dông cña c¸c khu vùc (Phia §Ðn, Lòng KiÒng 
Ngoµi) ®−îc Nhµ n−íc giao quyÒn sö dông ®Ó 
khoanh nu«i b¶o vÖ vµ trång rõng. Nh÷ng khu 
vùc cßn l¹i th× do x· vµ d©n ®Þa ph−¬ng quy 
®Þnh sö dông. Theo nh− quy ®Þnh (H×nh 13) 
diÖn tÝch sö dông cho trång trät lµ toµn bé vïng 
®Êt thÊp chiÕm 11% (c¸nh ®ång Phiªng LiÒng). 
DiÖn tÝch sö dông cho ch¨n nu«i chiÕm ®Õn 
39% (khu vùc Lòng Vµi, Lòng KiÒng). NÕu 
®em so s¸nh víi b¶n ®å líp phñ th× hÇu hÕt khu 
ch¨n th¶ lµ c©y bôi, rõng nghÌo, tre nøa vµ chØ 
cã kho¶ng 3 ha lµ cá. Khu Bóc Duéc (d·y nói 
sau khu d©n c−) bÞ cÊm khai th¸c rõng vµ lµm 
n−¬ng v× nÕu khai th¸c sÏ g©y ra lë ®¸ xuèng 
c¸c hé n«ng d©n ch©n nói. C¸c khu vùc rõng 

trªn ®Þa h×nh karst ë gi÷a vµ phÝa b¾c ®−îc quy 
®Þnh khai th¸c cñi ®un chiÕm 21%. MÆc dï ®· 
cã c¸c quy ®Þnh vÒ sö dông ®Êt nh− vËy nh−ng 
v× nhiÒu lý do kh¸c nhau mµ ng−êi d©n ®Þa 
ph−¬ng sö dông sai môc ®Ých. B¶n ®å hiÖn 
tr¹ng sö dông ®Êt sÏ cho ta biÕt râ h¬n. 
 
Theo nh− hiÖn tr¹ng sö dông ®Êt th× cã ®Õn 
25% ®Êt sö dông cho trång trät. Trong ®ã hÇu 
nh− toµn bé diÖn tÝch ®Êt dèc ®−îc giao cho 
c¸c hé gia ®×nh trång rõng ë Phia §Ðn ®−îc sö 
dông lµm n−¬ng trång ng«, s¾n. DiÖn tÝch 
trång c©y ¨n qu¶ rÊt Ýt, chñ yÕu n»m ë trong 
khu vùc v−ên cña c¸c hé gia ®×nh. DiÖn tÝch 
giao rõng 1997 ®−îc sö dông ®óng môc ®Ých v× 
nã cã nh÷ng h¹n chÕ vÒ vÞ trÝ, ®Êt ®ai, ®Þa h×nh 
v.v. Khu vùc Lòng Vµi, Lòng KiÒng ®−îc quy 
®Þnh lµm b·i ch¨n th¶ tËp thÓ. Tuy nhiªn, 
chóng vÉn bÞ d©n ®Þa ph−¬ng khai th¸c mét 
c¸ch triÖt ®Ó c¸c nguån tµi nguyªn nh− gç, cñi, 
tre nøa, m¨ng vµ c¶ khai th¸c ®Êt dèc lµm 
n−¬ng. Khu vùc Bóc Duéc bÞ cÊm khai ph¸ 
nh−ng vÉn cã mét phÇn diÖn tÝch ë xa khu d©n 
c− bÞ khai ph¸ lµm n−¬ng, chØ cã nh÷ng n¬i ®Æc 
biÖt ¶nh h−ëng ®Õn d©n sèng d−íi ch©n nói lµ 
®−îc thùc hiÖn ®óng quy ®Þnh. 
 
Sö dông vµ khai th¸c c¸c tµi nguyªn theo 
kh«ng gian cßn liªn quan ®Õn tÝnh nhÞp ®iÖu 
(thêi gian). LÞch mïa vô, lao ®éng vµ ch¨n 
nu«i cã t−¬ng t¸c phô thuéc lÉn nhau. C¸c 
t−¬ng t¸c ®ã ¶nh h−ëng ®Õn tÇn suÊt vµ møc ®é 
sö dông kh«ng gian. Chóng ta cïng xem xÐt 
c¸c t−¬ng t¸c nµy trong B¶ng 1. 
 
Vµo c¸c th¸ng 1,2; 5,6 vµ 10 (3 thêi kú trong 
n¨m) nguån lao ®éng chñ yÕu tËp trung vµo 
khu vùc c¸nh ®ång Phiªng LiÒng (I), Phia §Ðn 
(II). §©y lµ thêi gian dµnh cho ho¹t ®éng trång 
trät. Gia sóc trong thêi gian nµy ®−îc sö dông 
®Ó cÇy bõa. Ph−¬ng thøc ch¨n  ®−îc sö dông 
chñ yÕu v× th¶ r«ng vµo b·i ch¨n th¶ sÏ khã t×m 
thÊy tr©u, bß khi cÇn sö dông chóng.  Nguån 
thøc ¨n cña gia sóc chñ yÕu lµ r¬m, cá vµ c¸c 
lo¹i l¸ c©y do n«ng d©n h¸i vÒ. Thêi kú nµy cá 
mäc rÊt Ýt do vËy nguån thøc ¨n trªn b·i ch¨n 
th¶ rÊt hiÕm.  
 
Vµo c¸c th¸ng �n«ng nhµn� : 3,4; 7,8,9 lùc 
l−îng lao ®éng  N÷ chñ yÕu dµnh cho ch¨m sãc 
ruéng lóa. Nam giíi khai th¸c cñi, gç v.v. ë c¸c 
khu vùc Lòng KiÒng Trong (III), Khu vùc 
Karst (V) vµ khu vùc b¶n kh¸c (VI).  Thêi kú 
nµy rõng bÞ t¸c ®éng m¹nh. Gia sóc ®−îc th¶ 
r«ng trong b·i ch¨n th¶ tËp thÓ, thØnh tho¶ng 
chóng ®−îc sö dông kÐo gç tõ trong rõng ra. 
Nguån thøc ¨n cho chóng chñ yÕu ë khu vùc 
b·i ch¨n th¶. Vµo c¸c th¸ng gi¸p tÕt (th¸ng 11, 
12) hÇu hÕt lùc l−îng lao ®éng c¶ nam, n÷ tËp 
trung khai th¸c gç, l¸ dong v.v. ®Ó b¸n. Gia sóc 
thêi kú nµy ®−îc sö dông tèi ®a cho viÖc kÐo 
gç. Nguån thøc ¨n cho chóng chñ yÕu lµ r¬m 
dù tr÷ tõ th¸ng 10 vµ l¸ c©y rõng. 



 T−¬ng t¸c trång trät-ch¨n nu«i ë miÒn nói phÝa b¾c ViÖt Nam 8 

 
 
Th¸ng 

 
1; 2 

 
3; 4 

 
5; 6 

 
7; 8; 9 

 
10 

 
11; 12 
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"(I) 

 

!"(I) 
 

"(I) 
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"(II, IV) 
 

!" 
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!" 
(II,IV) 
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!" (III,VI) 

  

 
M¨ng 

 

" (III,VI) 
   

 
  

 
Cñi 

  

! (V) 

  

!(V) 
  

!" 
(III,V) 

 
Gç 

  

! (III, V) 

  

!(III,V) 

  

! (III,V) 
 
L¸ dong 

      

" 
(III,VI) 

 
Lµm thuª 

 
 

 

! 
  

! 
  

!" 
 
C«ng 
viÖc 

 
Cµy bõa (I) 

 
KÐo gç (III) 

 
Cµy bõa (I) 

 
NghØ hoÆc kÐo 

gç (IV,III) 

 
NghØ (IV) 

 
KÐo gç (III) 

 
Qu¶n lý 

 
Ch¨n (I) 

 
Th¶ hoÆc 

ch¨n (I,IV) 

 
Ch¨n (I) 

 
Th¶ (IV) 

 
Ch¨n(I,IV) 

 
Ch¨n hoÆc 
th¶ (I,IV) 

 
 
Gia  
sóc 
 

 
Thøc 
¨n 

 
R¬m, l¸ c©y, 

cá (I,IV) 

 
Cá, l¸ c©y 

(IV) 

 
R¬m, cá, l¸ 
c©y (I,IV) 

 
Cá, l¸ c©y (IV) 

 
R¬m, cá, l¸ 
c©y (I,IV) 

 
R¬m, l¸ c©y, 

cá (I,IV) 

 
B¶ng 1: LÞch ph©n bè sö dông lao ®éng, gia sóc vµ c¸c vïng bÞ t¸c ®éng 

 
 
Nh÷ng vïng bÞ t¸c ®éng m¹nh (H×nh 5A, B): 
 
(I) Khu vùc c¸nh ®ång Phiªng LiÒng 
(II) Khu vùc Phia §Ðn 
(III) Khu vùc Lòng KiÒng Trong 
(IV) Khu vùc b·i ch¨n th¶ (Lòng KiÒng, Lòng Vµi) 
(V) Khu vùc Karst ( Thanh Thuû, ThÈm Liªm, Bóc Duéc�) 
(VI) Khu vùc th«n kh¸c 
 

!      C«ng viÖc chñ yÕu do ®µn «ng lµm 

" C«ng viÖc chñ yÕu phô n÷ lµm 
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Nh− vËy, nguån thøc ¨n tõ trång trät chØ cã 
r¬m.  §iÒu nµy thÓ hiÖn phÇn nµo h¹n chÕ sù 
ph¸t triÓn gia sóc. VÒ tÝnh nhÞp ®iÖu chóng ta 
cã thÓ thÊy sù t¸c ®éng vµo khu vùc ®Êt thÊp cã 
3 thêi kú vµ sù t¸c ®éng vµo khu vùc ®Êt dèc 
còng lµ 3 thêi kú. Cïng víi c¸c thêi kú ®ã viÖc 
sö dông gia sóc cho c¸c ho¹t ®éng trång trät 
còng kh¸c nhau. 
 
Nh− chóng ta ®· biÕt, 39% diÖn tÝch cña th«n 
®−îc sö dông lµm b·i ch¨n th¶ tËp thÓ. Trong 
khi tæng sè gia sóc lµ 140 con. HiÖu qu¶ cña 
khu vùc nµy nh− thÕ nµo th× chóng ta ph¶i  xem 
ho¹t ®éng cña gia sóc khi chóng ®−îc th¶ vµo 
b·i ch¨n th¶. H×nh 5-C vµ 5-D cho chóng ta 
biÕt ph¹m vi di chuyÓn cña gia sóc trong c¸c 
b·i ch¨n th¶ vµo nh÷ng thêi kú th¶ r«ng trong 
b·i ch¨n th¶. M« h×nh nµy ®−îc x©y dùng cïng 
víi ng−êi d©n. 
 
Vµo  nh÷ng thêi kú gia sóc ®−îc th¶ r«ng, 
chóng ®−îc th¶ vµo  b·i ch¨n theo 2 ®−êng. 
Mét ®−êng ®i Lòng Vµi vµ mét ®−êng ®i Lòng 
KiÒng (H×nh 5C). TÊt c¶ nh÷ng khu vùc lµm 
n−¬ng ë hai bªn ®−êng ®· ®−îc rµo nªn gia sóc 
khã cã thÓ ph¸ ho¹i n−¬ng cña th«n. MÆc dï 
diÖn tÝch b·i ch¨n th¶ lµ rÊt lín nh−ng gia sóc 
kh«ng kiÕm ¨n trong ph¹m vi nµy mµ chóng 
lu«n di chuyÓn theo  c¸c �søc hót� cña nguån 
thøc ¨n ë n−¬ng rÉy. Gia sóc lu«n cã xu h−íng 
®i ra ngoµi khu vùc th«n kiÕm ¨n (mòi tªn 
xanh). Mòi tªn ®á thÓ hiÖn sù l−u th«ng gi÷a 
hai b·i ch¨n th¶. Gia sóc lu«n cã xu h−íng di 
chuyÓn tõ b·i nµy sang b·i kia. TÊt c¶ c¸c ho¹t 
®éng ®ã cho chóng ta thÊy sù thiÕu thøc ¨n cña 
khu vùc b·i ch¨n th¶. Nh÷ng n¬i ngoµi khu vùc 
th«n mµ gia sóc tíi chÝnh lµ n−¬ng rÉy. ChÝnh 
®©y lµ nguyªn nh©n g©y ra xung ®ét gi÷a d©n 
Phiªng LiÒng vµ d©n b¶n l©n cËn. T×nh tr¹ng 
mÊt trém gia sóc còng lµ do sù di chuyÓn qu¸ 
xa khu vùc th«n cña tr©u bß. 
 
C¸c vÊn ®Ò trång trät, ch¨n nu«i gia sóc hiÖn 
nay cña th«n Phiªng LiÒng lµ (i) sù suy gi¶m 
nhu cÇu søc kÐo vµ ph©n gia sóc ®èi víi ruéng 
lóa. (ii) C¸c xung ®ét gi÷a sö dông kh«ng gian 
cho ch¨n nu«i vµ trång trät. (iii) Nguån cung 
cÊp thøc ¨n cho gia sóc tõ trång trät rÊt h¹n 
chÕ. (iv) C¸c xung ®ét gi÷a ch¨n nu«i gia sóc 
cña th«n víi trång trät cña c¸c th«n l©n cËn.  
 
Sö dông hîp lý kh«ng gian cho trång trät, ch¨n 
nu«i vµ rõng lµ vÊn ®Ò cÇn gi¶i quyÕt nhÊt hiÖn 
nay cña th«n Phiªng LiÒng. Cã nh− vËy, c¸c 

t−¬ng t¸c tiªu cùc gi÷a trång trät-ch¨n nu«i 
míi ®−îc gi¶i quyÕt. Tuy nhiªn, ®Ó hiÓu rã b¶n 
chÊt, chóng ta cÇn ph¶i cïng ng−êi d©n cïng 
xem xÐt c¸c mèi t−¬ng t¸c nµy trong lÞch sö. 
Nghiªn cøu lÞch sö, hiÖn tr¹ng, khi ®ã cã thÓ 
®−a ra c¸c gi¶i ph¸p trong t−¬ng lai.  
 
 
3.2 Mèi t−¬ng t¸c gi÷a trång trät-ch¨n 

nu«i trong lÞch sö cña th«n Phiªng 

LiÒng 

Sù thay ®æi tæ chøc kh«ng gian th−êng g¾n liÒn 
víi nh÷ng thay ®æi vÒ c¬ chÕ vµ chÝnh s¸ch. §Ó 
cã thÓ hiÓu b¶n chÊt c¸c t−¬ng t¸c ®ang diÔn ra 
ë Phiªng LiÒng cÇn ph¶i t×m hiÓu lÞch sö. Theo 
sè liÖu thèng kª vµ kh¶o s¸t cña chóng t«i th× 
gia sóc vµ trång trät cã t−¬ng t¸c theo thêi 
gian. Tr−íc nh÷ng n¨m 80, sè l−îng gia sóc 
th−êng æn ®Þnh. Trong nh÷ng n¨m 80, cïng víi 
viÖc chuyÓn giao viÖc qu¶n lý gia sóc vÒ tõng 
gia ®×nh vµ gia t¨ng diÖn tÝch n−¬ng rÉy, sè 
l−îng gia sóc ph¸t triÓn. Trong thËp kû 90, khai 
th¸c n−¬ng rÉy bÞ cÊm, diÖn tÝch n−¬ng ãt lín, 
®©y lµ nguån cung cÊp thøc ¨n cho gia sóc. Do 
®ã, sè l−îng gia sóc ph¸t triÓn m¹nh nhÊt vµo 
thêi kú nµy. Cuèi thËp kû 90 ®Õn n¨m 2001, sè 
l−îng gia sóc gi¶m m¹nh. DiÖn tÝch c©y bôi vµ 
rõng t¸i sinh t¨ng. DiÖn tÝch n−¬ng ãt gi¶m 
m¹nh. §Ó thÓ hiÖn mèi t−¬ng t¸c nµy qua 
kh«ng gian, b»ng c¸c c«ng cô truyÒn thèng vµ 
víi sù tham gia cña ng−êi d©n, chóng t«i ®· 
x©y dùng ®−îc c¸c b¶n ®å líp phñ c¸c n¨m 
1959, 1975 vµ 2001. Dùa trªn c¸c mèc lÞch sö 
dÔ nhí, ng−êi d©n cã thÓ dÔ dµng vÏ ®−îc líp 
phñ c¸c n¨m ®ã. Ngoµi ra, chóng t«i cßn thµnh 
lËp b¶n ®å líp phñ 1983, 1989 th«ng qua gi¶i 
®o¸n ¶nh m¸y bay. Trªn c¬ së c¸c b¶n ®å líp 
phñ chóng t«i cïng ng−êi d©n x©y dùng c¸c m« 
h×nh ®å ho¹ ®Ó hä cã thÓ hiÓu lÞch sö khu vùc 
còng nh− b¶n chÊt cña mäi t−¬ng t¸c. D−íi 
®©y, chóng t«i tr×nh bÇy vÒ c¸c t−¬ng t¸c vÒ 
kh«ng gian gi÷a trång trät-ch¨n nu«i trong lÞch 
sö theo hai c¸ch kh¸c nhau. C¸ch biÓu diÔn 
kh«ng gian th«ng qua c¸c b¶n ®å th−êng ®−îc 
c¸c chuyªn gia sö dông (H×nh 6, 7). Chóng 
th−êng thÓ hiÖn chÝnh x¸c c¸c ®èi t−îng cÇn 
thÓ hiÖn nh−ng sù tham gia cña ng−êi d©n hÇu 
nh− kh«ng cã. C¸ch biÓu diÔn th«ng qua m« 
h×nh ®¬n gi¶n h¬n, kh«ng thÓ hiÖn chÝnh x¸c 
®èi t−îng nh−ng l¹i thÓ hiÖn ®−îc ®éng lùc cña 
sù thay ®æi (H×nh 8). §Æc biÖt lµ sù thuËn lîi 
khi cã sù tham gia cña ng−êi d©n. 
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H×nh 5:  Ph©n vïng bÞ t¸c ®éng do lao ®éng vµ gia sóc trong mét n¨m (A,B) vµ ph¹m vi ho¹t ®éng cña 

gia sóc vµo mïa ®«ng (C) vµ mïa vô (D). 

 
 
 
 
 
 

I

V

IV

III

II

V

A: S¬ ®å ph©n vïng t¸c ®éng 

D: Mïa vô 

Ph¹m vi di chuyÓn
mïa ®«ng (xanh) vµ
mïa vô (®á) cña gia
sóc 

H−íng di chuyÓn cña
gia sóc trong ph¹n vi
l−u vùc cña b¶n (®á) vµ
bªn ngoµi (xanh) 

®−êng ®i cña
gia sóc vµ
b·i ch¨n th¶ 

B: M« h×nh ph©n vïng t¸c ®éng 

V

I

II

IV

IV

III

V

C: Mïa ®«ng 

Lòng KiÒng 

Lòng Vµi 

Lòng KiÒng 

Lòng Vµi 

 

(I) Khu vùc c¸nh ®ång Phiªng LiÒng 
(II) Khu vùc Phia §Ðn, Bóc Duéc 
(III) Khu vùc Lòng KiÒng Trong 
(IV) Khu vùc b·i ch¨n th¶ (Lòng KiÒng, Lòng Vµi) 
Khu vùc Karst ( Thanh Thuû, ThÈm Liªm, Póc Duéc�) 
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H×nh 6: §éng th¸i kh«ng gian th«n Phiªng LiÒng tõ n¨m 1959-1983 ®−îc biÓu diÔn qua s¬ ®å 

1975 

• Thêi kú HTX bËc cao 
• D©n c− di chuyÓn tíi khu ruéng bËc

thang 
• N¬i ë cò lµm UB, nhµ kho vµ chuång tr¹i 
• D©n miÒn xu«i di c− lªn 
• Mét bé ph©n d©n c− b¾t ®Çu khai ph¸ ®Êt

dèc sau nhµ lµm n−¬ng 
• Ruéng lóa ®−îc ®Çu t− nªn hÇu hÕt

chuyÓn sang ruéng 2 vô 
• Khu vùc ®Êt b»ng trong nói (Lòng Vµi,

Lòng KiÒng) thuéc HTX 
• Ch¨n nu«i do HTX qu¶n lý 
• H×nh thøc ch¨n d¾t vÉn lµ chñ yÕu 
• Khu ch¨n th¶ n»m ë th«n phÝa nam cña

Phiªng LiÒng 
• Søc kÐo chñ yÕu lµ tr©u bß 

    1959 

• Thµnh lËp HTX Phiªng LiÒng 
• D©n c− tËp trung ë khu vùc UB hiÖn nay 
• Ruéng lóa chñ yÕu lµ 1 vô 
• Ruéng bËc thang tËp trung ë khu d©n c−

hiÖn nay 
• D©n c− khai th¸c c¸c khu ®Êt b»ng bªn

trong  nói trång lóa n−¬ng, ng« vµ s¾n 
• HÇu hÕt khu vùc ®Êt dèc lµ rõng 
• Gia sóc thuéc t− nh©n  
• Ch¨n d¾t lµ chñ yÕu 
• Nguån thøc ¨n chñ yÕu ë d−íi ®Êt b»ng.

Sau khi thu ho¹ch ng«, s¾n (th¸ng 4-5) ë
trªn n−¬ng thi tr©u bß ®−îc ch¨n ë trong ®ã.

• Søc kÐo chñ yÕu lµ tr©u, bß 

1983 

• Kho¸n 100 
• C¸ thÓ ho¸ c¸c ho¹t ®éng s¶n xuÊt, s¶n l−îng

nép theo møc kho¸n 
• §Êt thÊp thuéc tËp thÓ, ®Êt dèc thuéc c¸ thÓ 
• N«ng d©n tËp trung søc lao ®éng trªn ®Êt dèc 
• C¸c vïng ®Êt dèc gÇn nhµ bÞ bá hoang, d©n b¾t

®Çu khai th¸c c¸c vïng xa h¬n (Bóc Duéc,
Lòng Vµi) 

• Gia sóc vÉn do HTX qu¶n lý 
• Gia sóc cña c¸c hé n«ng d©n b¾t ®Çu ph¸t triÓn 
• Ch¨n gia sóc t¹i c¸c khu vùc n−¬ng bá hoang

(Phia §Ðn) thuéc th«n Phiªng LiÒng 
• Nguån thøc ¨n cho gia sóc nhiÒu h¬n, ®a d¹ng

h¬n 
• Sö dông søc kÐo cña tr©u bß lµ chñ yÕu 

S¬ ®å líp phñ th«n Phiªng LiÒng 1959 S¬ ®å líp phñ th«n Phiªng LiÒng 1975 S¬ ®å líp phñ th«n Phiªng LiÒng 1983 
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• Giao ®Êt, giao rõng 1992 vµ 1997 
• Ruéng lóa ®−îc ®Çu t− tËp trung m¹nh 
• Khai th¸c n−¬ng ë c¸c m¶nh ®−îc giao 

rõng 
• Rõng t¸i sinh m¹nh 
• NhiÒu hé vÉn khai th¸c ®Êt dèc lµm 

n−¬ng mÆc dï kh«ng ®−îc sù ®ång ý 
cña chÝnh quyÒn 

• Gia sóc ®−îc ch¨n th¶ vµo c¸c b·i ch¨n 
tËp thÓ 

• Sè l−îng gia sóc gi¶m do nguån thøc 
¨n gi¶m 

• N«ng d©n kÕt hîp søc kÐo cña gia sóc 
vµ m¸y cÇy 

2001 

• Kho¸n 10 
• Hé gia ®×nh trë thµnh mét ®¬n vÞ s¶n xuÊt 

®éc lËp 
• §é ph× cña ®Êt dèc ®· gi¶m, diÖn tÝch ®Êt 

dèc ®· khai th¸c hÕt 
• Phong trµo ®ßi ruéng tæ tiªn 
• D©n b¾t ®Çu quay vÒ vïng ®Êt thÊp 
• Gia sóc ®· ®−îc chia cho c¸c hé 
• DiÖn tÝch n−¬ng bá hoang nhiÒu, nguån thøc 

¨n cho gia søc lín 
• Gia sóc ®−îc tËp trung ch¨n d¾t t¹i c¸c khu 

vùc n−¬ng bá hoang ë th«n Phiªng LiÒng 
• Gia sóc ph¸t triÓn 

1989 

H×nh 7: §éng th¸i kh«ng gian th«n Phiªng LiÒng tõ n¨m 1983-2001 ®−îc biÓu diÔn qua s¬ ®å 

S¬ ®å líp phñ th«n Phiªng LiÒng 1989  S¬ ®å líp phñ th«n Phiªng LiÒng 2001 



13 T.T. HiÕu, J.C. Castella, Y. Eguienta / SAM Paper Series 12 (2002) 

1 Líp phñ 2 Líp phñ 1975                       1959 - 1975 

                                  1983 - 1990          1975 - 1983 
3 Líp phñ 1983 

4 Líp phñ 5 Líp phñ                                   1990 - 2001 

H×nh 8: §éng th¸i vµ ®éng lùc biÕn ®æi sö dông kh«ng gian th«n Phiªng LiÒng biÓu diÔn b»ng m« h×nh ®å ho¹ (chó gi¶i H×nh 4) 
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KÕt luËn 
 
Nh÷ng thay ®æi vÒ chÝnh s¸ch, c¬ chÕ ®· lµm 
thay ®æi c¸c ho¹t ®éng s¶n xuÊt n«ng nghiÖp 
cña n«ng d©n vµ ®ång thêi nã còng lµm biÕn 
®æi s©u s¾c vÒ sö dông kh«ng gian vµ tµi 
nguyªn. Th«n Phiªng LiÒng còng kh«ng n»m 
ngoµi quy luËt ®ã. Mçi mét thêi ®iÓm kh¸c 
nhau th«n cã kiÓu tæ chøc kh«ng gian kh¸c 
nhau ®Ó phï hîp víi c¸c ho¹t ®éng n«ng 
nghiÖp t¹i thêi ®iÓm ®ã. Tæ chøc kh«ng gian 
hiÖn nay cña th«n Phiªng LiÒng ®· xuÊt hiÖn 
nh÷ng ®iÓm kh«ng phï hîp. C¸c t−¬ng t¸c 
gi÷a trång trät-ch¨n nu«i hiÖn nay ®· phÇn 
nµo minh chøng ®iÒu ®ã. DiÖn tÝch kh«ng 
gian sö dông cho ch¨n nu«i rÊt lín nh−ng 
trªn thùc tÕ gia sóc cã xu h−íng ra khái khu 
vùc ch¨n th¶ ®Ó kiÕm thøc ¨n, ph¸ ho¹i 
n−¬ng cña th«n kh¸c. Sù thiÕu liªn kÕt vÒ 
nguån thøc ¨n gi÷a trång trät-ch¨n nu«i cña 
th«n v.v. chÝnh lµ sù thÓ hiÖn cña viÖc tæ 
chøc kh«ng gian  thiÕu hîp lý. Gi¶i ph¸p cho 
c¸c khã kh¨n nµy cÇn ph¶i cã sù tham gia 
cña ng−êi d©n, c¸c nhµ ho¹ch ®Þnh chÝnh 
s¸ch v.v. M« h×nh 3D, m« h×nh ®å ho¹ ®−îc 
giíi thiÖu trong bµi viÕt nµy cã thÓ cung cÊp 
mét c«ng cô míi nh»m cïng ng−êi d©n t×m 
hiÓu nguyªn nh©n vµ gi¶i ph¸p kh¾c phôc. 
 
Sö dông m« h×nh 3-D, m« h×nh ®å ho¹ nh− 
lµ mét �ng«n ng÷ chung� hay mét �c«ng cô� 
®Ó �giao diÖn� gi÷a n«ng d©n vµ c¸c chuyªn 
gia. �C«ng cô� nµy ®−îc sö dông ®Ó th¶o 
luËn vÒ c¸c h¹n chÕ cña viÖc ph¸t triÓn ch¨n 
nu«i, sù ®a d¹ng ho¸ c©y trång kÕt hîp víi 
ph¸t tiÓn ch¨n nu«i v.v. Ngoµi ra, �c«ng cô� 
nµy cã thÓ ®−îc øng dông vµo nhiÒu ho¹t 
®éng kh¸c nhau nh− giao ®Êt, giao rõng, c¸c 
ho¹t ®éng x©y dùng c¬ së kü thuËt v.v. 
 
Sö dông m« h×nh ®å ho¹ nh− lµ mét c«ng cô 
chÈn ®o¸n cã sù tham gia cña ng−êi d©n. 
Chóng cã thÓ cho phÐp nghiªn cøu ë hai cÊp 
®é lµ th«n b¶n vµ hé gia ®×nh. Do ®ã, chóng 
ta cã thÓ thÊy ®−îc mèi t−¬ng t¸c gi÷a chiÕn 
l−îc cña hé n«ng d©n víi c¸c thÓ chÕ cña c¸c 
cÊp chÝnh quyÒn còng nh− mèi t−¬ng t¸c 
gi÷a ®iÒu kiÖn tù nhiªn cña th«n víi tõng hé. 
Tõ ®ã, vÊn ®Ò sÏ ®−îc gi¶i quyÕt víi sù tham 
gia cña ng−êi d©n. 
 
Giai ®o¹n nghiªn cøu nµy n»m trong chuçi 
tõ nghiªn cøu ®Õn thùc hiÖn. Ph−¬ng ph¸p 
trªn kh«ng ph¶i ®Ó thay thÕ bÊt kú mét 
ph−¬ng ph¸p nµo kh¸c mµ nã chØ bæ sung 

vµo c¸c tiÕp cËn cã sù tham gia cña ng−êi 
d©n truyÒn thèng. §©y nh− lµ mét mét b−íc 
lín h−íng tíi gi¶i quyÕt vÊn ®Ò t−¬ng t¸c 
gi÷a ng−êi nghiªn cøu vµ n«ng d©n trong 
qu¸ tr×nh nghiªn cøu vµ sö dông hîp lý 
nguån tµi nguyªn thiªn nhiªn. 
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