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ABSTRACT

The Efficiency of spatial water resource management particularly areas divided by
watershed boundaries is considerably affected by physical, biological, economic and
environmental factors in order to improve return of a unit volume of water or water productivity.
In addition, the variability of landscapes within the watershed area land management, soil

conditions and topography are also affected the quantity and quality of water.

The objective of this study was to evaluate the water yield using the SWAT (Soil and Water
Assessment Tool) model which is a hydrological model based on physical data. The evaluation
process is followed, the sub watershed boundaries was generated for building Hydrologic
Response Units (HRUs). The process of inputting and updating Meteorological data was required
and also setting up the revised model. The model will be tested by using the coefficient of
determination values of 72 and E and validated model with the data from water measurement
point (P.77 of Hydrology and Water Management Center for Upper Northern Region, Royal
Irrigation Department, Ministry of Agriculture and Cooperatives) between the years 1999 to

2008.



The results showed that the water yield was directly related to the amount of rainfall. The
water yield was high during the rainy season (July — October). Considering to the average
monthly water yield found that the highest volume of water yield was in September (65 million
cubic meters) and the lowest volume of water yield was 2 million cubic meters which is in
February. Comparing to the calculated flow rate of water in the river with the SWAT model
found that 72 value was 0.72 and E value was 0.72 which is considerably reliability and accuracy
acceptable. However, there was lack of data on the meteorology in the area and the use of missing
soil data from a representative one. Including lack of information on water management in each

reservoir and information of crop management system was not enough.

Efficiency assessment of water use for agriculture activities by using agricultural water use
efficiency index for each sub-watershed showed that sub-watershed No. 26 has the highest
efficiency (95.97 percent). Considering to the proportion of agricultural areas to sub-watershed
areas found that about 64.44 percent was occupied by the agricultural area in this sub-watershed.
While sub-watershed No. 20 has the lowest efficiency (-223.07 percent) since most of the sub-
watershed area was occupied by agricultural area (97.98 percent) which used large amount of
water. The index of agricultural water use efficiency of Mae Tha watershed was 23.12 percent
showed that agricultural activities in this watershed can be managed effectively by policy maker

for land use planing.

The simulation of agricultural land use by changing type of agricultural land to the physical
land suitability showed that the index of agricultural water use efficiency of sub-watershed No. 41
has the highest percentage which changed from 19.86 percent up to 98.28 percent due to a change
of longan plantation to mango plantation which mango used more irrigation water than longan
and the average of water use efficiency index values of Mae Tha watershed was 44.12 percent

which is increased about 21 percent from the current land use.



