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AIM: 

Converting gathered socio-economical information to spatially referenced dataset and bringing it to same 

interface with model outputs to enable holistic examination. 

SOFTWARE: 

The socio-economic analysis is done with the ESRI ArcGis/ ArcMap GIS software. Version 9.3 has been utilised 

in the case study. 

The fish production data has been created with a modified Toolbox 3D model enabling fish production 

outputs. 

STEPS FOR CREATION OF THE SOCIO-ECONOMIC DATABASE: 

Idea of the socio-economic analysis tool is to examine the raw data sets together with additional information 

for example about fishing lots, fishing and ecosystem zoning, administrational borders, reported average 

distance to ecosystem (SIMVA survey finding). This can help in placing the model outputs and results into 

socio-economical context.   

The baseline raw data consists of location of villages with basic socio-economical information (population, 

number of households etc. obtained from national census surveys). It is complemented (that is additional 

village attributes are inserted) based on findings of the SIMVA survey. For example a SIMVA finding stating 

48 % of households are engaged in fishing is inserted to the basic village dataset.  

Information and data sources that have been used in the demonstrative case: 

Data description Source 

Location of villages, provincial borders and % of 
employed people in fishing industry 

Cambodian Census 2008, National Institute of Statistics, 
Cambodia 

Location and type of fishing lots as of 2001 Department of Fisheries, Cambodia 

Average distance travelled to reach ecosystem 
for fishing produced from SIMVA study  

David HALL, Lilao BOUAPAO. 2010. Social Impact Monitoring 
and Vulnerability Assessment: Regional Report. Mekong River 
Commission, Vientiane 

Annual current fish production as baseline Model output mapped as 1km*1km grid 

Fish production for hydropower scenario Model output mapped as 1km*1km grid 

Decline in fish production as change in % Model output mapped as 1km*1km grid 

Annual fish consumption Calculated from per capita consumption estimations in 
Hortle, K.G. 2007. Consumption and the yield of fish and 
other aquatic animals from the Lower Mekong Basin. 
MRC Technical Paper No. 16, Mekong River Commission, 
Vientiane, 87 pp. 
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Description of Attributes of the “Socio_economical_village_data_Tonle_Sap” dataset 

VILL_CODE Village code (Census 2008) 

VILL_NAME Name of the Village (Census 2008) 

HH_TOT Total number of households in village (Census 2008) 

TOTPOP Total number of people in village (Census 2008) 

AVG_HS Average household size (Census 2008) 

T_PRIMSEC Population in Primary Sector (as % of Employed Population). Census 2008) 

T_SECSEC Population in Secondary Sector (as % of Employed Population). Census 2008) 

T_TERSEC Population in Tertiary Sector (as % of Employed Population). Census 2008) 

XCOOR X coordinate of village location Census 2008) 

YCOOR Y coordinate of village location (Census 2008) 

in_fishing % of employed people of village in fishing industry (Census 2008) 

fishing_no Number of people engaged in fishing industry (Census 2008) 

Secon_fish Number of people reporting fishing as secondary economic activity (Census 2008) 

Zone Location of village according to zoning for Tonle Sap (Hall & Bouabao 2010) 

Fish_c_FHS Estimated annual consumption of inland fish in Cambodian provinces, total (fresh and 
preserved) as FWAEs (Hortle, 2007) 

SV_1stF_HH Number of households, whose most important occupation is fishing (Hall & Bouabao, 2010) 

SV_pp_eFN Number of people engaged in fishing (Hall & Bouabao, 2010) 

SV_HH_FN Number of household engaged in fishing now (Hall & Bouabao, 2010) 

SV_HiDe_HH Number of households highly dependent of fishing (Hall & Bouabao, 2010) 

SV_No_Alt Number of households reporting no alternative to livelihood if there would be decline in 
current livelihood source (Hall & Bouabao, 2010) 

SV_Inc_FHH Number of household for who income mainly from fishing (Hall & Bouabao, 2010) 

SV_Rep_Dec Number of household with main income source in fishing reporting decline in fish catch (Hall 
& Bouabao, 2010) 

fhsctotfhs Fish_c_FHS * TOTPOP 

Cons_fr_FH Estimated annual consumption of fresh inland fish in Cambodian provinces (Hortle, 2007) 

Cons_FR Cons_fr_FH * TOTPOP  (unit Fresh Whole Animal Equivalent weighs kg) 

Cons_Tn Total annual consumption in village in tonnes 

 

STEPS FOR CREATION OF THE FISH PRODUCTION DATA: 

Other baseline raw data is the modelled fish production in current situation and in hydropower scenarios. 

They are produced with the 3D model.  

The fish production is first drawn: When 2D output has been selected in the “Model/ Statistics and 2D 

indicators…” one can view the productivity maps after a model run through “Results/ 2D indicator fields…”. 

Select F_CVA_PROD for fish production (this works only with the special 3D model versions that produce fish 

production, for instance the l_fish.exe included in the Fish-package). Naturally the fish swim around and the 

map doesn’t show the actual fish population mass in each grid cell. Instead it shows how much the fish can 

feed in each area translated into fish biomass growth. 

The fish production is expressed in units of tn/grid cell. Because the exported GIS BIL-files can display only 

integer values, the values need to be usually changed into kg/grid cell by selecting “Compute/ Linear 

transform” in the drawing menu: 
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The resulting figure needs to be drawn with an appropriate colour scale by pushing the “Set” button on the 

lower right hand side of the drawing interface. It is enough the push the “Ok” if the “Autoscale” option is 

selected: 
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Now the picture can be  exported to a raster BIL file: 

 

In the menu it is important to select UTM coordinate system. For Mekong applications the Centroid should 

be 105. It is possible to select boxsize (grid size) other than what is used in the model. In this case the export 

tool interpolates values: 
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The export results in 4 files that must all be transferred to the GIS folder that is used for the socio-economic 

analysis: 
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STEPS IN THE GIS ANALYSIS: 

In ArcGis, open Demo_case_TS2.mxd in the DEMO_CASE\Final_Files folder. 

When the socio-economic database is transferred to a new location the data links are broken. They need to 

be repaired through the repair menu where new data location is specified: 

 

 

All DEMO_CASE folders contain data!
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The socio-economic GIS analysis is based on zones. Three different types of zones have been created for the 

example case: 

 elevation zones – lower and upper floodplain; the zones are further sub-divided according to 

provinces 

 fishing lots – commercial, communal (subsistence) and protected areas 

 SIMVA based access to fishing areas around the villages 

Elevation zones: 
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Fishing lots. Background map is fishery production change caused by upstream hydropower development: 

 

SIMVA based access to fishing areas. Background map is baseline fishery production. 
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The zone analysis is done with the ESRI Spatial Analyst extension: 

 

The zone under study and value raster (model BIL file) is selected. 
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The results are shown automatically in numerical and graphical format: 
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FIGURES AND EXAMPLES OF ISSUES TO CONSIDER: 

Baseline fish production presented with different fishing lot types and people’s engagement to fishing 

industry: 
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Annual baseline fish production presented with annual fresh fish consumption:  

 

Total annual fish production for the whole study area is 574,000 tons. Total annual fish consumption for the 

study area is 65,500 tons, which is about 11% of the modelled fish production (this is in line with finding from 

the SIMVA report that less than 10 % of last catch was consumed locally).  
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Fish production in hydropower scenario: 
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Change in fish production between baseline and hydropower scenarios: 
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Change examined with average distance from village to ecosystem: 

 


