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Executive Summery

Highland community land use simulation model (HCLUM) has been building
by using BBN for efficient water management. Qualitative (from questionnaire
interview) and quantitative (from measurement) data has been incorporated in the
model for running HCLUM and used them for making a decision in land use planning.

Result from model can be used for improving land management system.

Results of this research showed that watershed in Phong Khum Royal Project
Extension can be divided into 9 sub-watersheds which has the number running from
0101 - 0109. The number represents the flow direction of water from 0109 to 0101.
Based on land use map of Phong Khum Royal Project Extension in year 2012 showed
that it can be categorized into different groups which are maize, upland rice, paddy,
longan, lychee, mango, mixed fruit tree, rubber, oil palm, bamboo, teak, and forest.
The most dominated land use in this area was maize which occupied about 11,618
rai in the watershed and distributed in sub-watershed No. 0106 about 4,335 rai and
0108 about 3,422 rai. While rubber plantation was occupied about 3,008 rai in the
area and distributed in sub-watershed No. 0108 was about 1,041 rai. However farmers
also grew teak in this area which has area about 1,137 rai. Water source also occupies

about 40 rai which was distributed in sub-watershed No. 0105, 0107, and 0109.

Digital Elevation Model (DEM) and slope map was generated from contour
map were used to classified agro-ecological map (lowland, upland and highland
area). It was used to overlay with sub-watershed and land use map for creating land
mapping unit (LMU) map. Stratified sampling method based on LMU was used to
select 178 samples of farmer for collecting data by using questionnaire. All collecting
data was store in tabular format and conduct descriptive statistical analysis by using

Microsoft Excel software.

Results from farmers interview found that farmer own the land for agricultural
activity ranged from 2 - 4.1 rai. The largest paddy field was occupied in Sub-
watershed No. 0101 while smallest paddy field was occupied in sub-watershed No.
0109. Considering on maize growing area found that the area of planted maize was

ranged from 8.5 — 26.9 rai per farmer. The largest maize field was located in sub-



watershed No. 0102 while smallest maize field was located in sub-watershed No.
0106. For rubber plantation area found that the area of planted rubber was ranged
from 2.5 — 24 rai per farmer. The largest rubber field was located in sub-watershed

No. 0106 while smallest maize field was located in sub-watershed No. 0108.

All farmers prepared the land by ploughing without burning dried weed
before growing paddy. While most of the farmers growing maize in the upland area
burned the dried weed and sprayed herbicide for land preparation. For rubber
plantation, farmer prepared the land without burning and applying herbicide. In this
area, farmers mostly used a small amount of chemical for controlling pest and
insect. However weed was the most important problem for agricultural activity and
found that farmers who growing maize in the upland area and lowland area mostly
used large amount of herbicide. Farmers used herbicide for maize in upland area
ranged from 1.3 to 2.5 liters per rai in while maize in lowland area was ranged from

0.8 - 5.9 liters per rai.

Farmer also used high rate of nitrogen fertilizer especially for growing maize in
lowland area which ranged from 13.7 to 45.8 kilogram N per rai. While growing maize
in the upland area N fertilizer application was ranged from 0 - 22 kilogram N per rai.
For paddy rice area, farmers used N fertilizer ranged from 0 - 9.8 kilogram N per rai.
Farmer also used phosphorus fertilizer for growing crops and found that the highest
rate of phosphorus fertilizer was applied in the lowland area for growing maize which
ranged from 5 - 8.2 kilogram P per rai. While growing maize in the upland area P
fertilizer application was ranged from 2 — 8 kilogram P per rai. For paddy rice area,
farmers used P fertilizer ranged from 0 - 1.9 kilogram P per rai. Farmer also used
potassium fertilizer for growing crops in this study area and found that the highest
rate of potassium fertilizer was applied in the lowland area for growing maize which
ranged from 3 - 6.9 kilogram K per rai. While growing maize in the upland area K
fertilizer application was ranged from 1.3 — 5.9 kilogram K per rai. For paddy rice area,

farmers used K fertilizer ranged from 0 - 1.8 kilogram K per rai.

Water vyield and soil sedimentation information in the watershed area
estimated by Arc-SWAT model was used to link with interviewed data and found that

growing maize in the upland area led to amount of water yield ranged from 932.8 -



949.9 mm/year while produced soil sediment to the watershed’s outlet ranged from
1,279 - 2,405 ton/year. For rubber plantation found that the amount of water yield
was ranged from 946 — 953 mm/year while sedimentation was ranged from 1,249 —
2,913 ton/year. For paddy field found that the amount of water yield was raneged
from 899 - 934 mm/year while sedimentation was ranged from 1,249 - 2913

ton/year.

Results from farmer interview incorporated with estimated water yield and
sedimentation was used to calculate conditional probability based on flow diagram
of highland community land use simulation model created by using Netica software.
This simulation model is the linkage of different parent and child nodes and found
that the characteristic of watershed area, soil properties, rainfall, crop-water use was
the parent node to water yield of each sub-watershed (child node). While soil
fertility, land preparation, weed control and fertilizer application was the parent
node to land management (child node). And water yield, land management and
water management were the parent node to ration of land use in watershed area
and sedimentation (child node). Finally ratio of land use was the parent node of

irrigated water requirement in watershed area.

This simulation model can be used as a tool for making decision on land and

water planning in the watershed area.
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