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Abstract

Department of Water Resources (DWR) and Khon Kaen University (KKU) conducted
a collaborative research project on the study of farm scale water management
efficiency under water availability changing conditions in the Mun River sub-basin part
lll, Amphoe Samrong, Changwat Ubon Ratchathani. The purpose of the research is to
identify the water resources management guideline for rain-fed agricultural areas.
Highly effective conjunctive use of surface water and groundwater was developed
together with the study of quantitative and qualitative water balances of both water
sources so as to obtain knowledge on water management. Prototype farmer groups
with effective water management experience were selected to participate in the
project to develop more effective water management method for implementation in
other areas. The research activities include the study on water budget in Huay Phab
river basin with total study area of 417 square kilometers, which is located in the
administrative areas of Amphoe Samrong, Amphoe Warin Chamrab, Changwat Ubon
Ratchathani and Amphoe Non Koon, Changwat Srisaket. Mathematical surface water
and groundwater models were applied together with the study on farm scale water
management. Four separated pilot paddy fields with existing farm ponds were
selected from participating farmers to study on efficiency and productivity of water
usage of farmers in the pilot areas. Farmer groups were established for farmer
networking and knowledge transfer on effective and sustainable agricultural water
management in the project area.

The results of the surface water and groundwater mathematical model
simulations show that, at the present, the Huay Phab river basin has the total surface
water budget of 680 million cubic meters per year. Water usage in the basin includes
water for maintaining ecological system of 14 million cubic meters per year and water
for agriculture of 347 million cubic meters per year. The available surface water budget
for agriculture is 319 million cubic meters per year. The groundwater budget or
groundwater recharge in the system is approximately 2.3 million cubic meters per year.
At the present, groundwater usage in the area is about 1.5 million cubic meters per
year, or about 63 percent of water recharged into the system. The available
groundwater budget is, therefore, about 0.8 million cubic meters per year, or about 37
percent of water recharged into the system. The available groundwater budget of
about 0.8 million cubic meters per year is taken for additional safe groundwater water
usage considering groundwater safe vyield concept (groundwater quantity and

groundwater salinity). Considering groundwater safe yield data, the farming areas with
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safe groundwater usage potential are categorized into 3 groups, namely, high (100-200
cubic meters per day, approx. 8 percent of the area), moderate (40-100 cubic meters
per day, 15 percent of the area), and low groundwater usage potential (<40 cubic
meters per day). Some locations in the area with low groundwater usage potential
show the risk of saline groundwater intrusion.

The study on the effective usage of water in the pilot project areas consists of: 1)
farm pond construction with a water storage capacity of 1,260 cubic meters,
2) 5 inch-diameter groundwater well drilling and well construction, and 3) construction
of water delivery system, water use and water balance measuring system in the ponds
owned by the 4 pilot farmers. The water usage data and farm products were recorded
continuously for 5 consecutive months. Young plants, vegetable seeds and aquatic
animals were provided. Knowledge on water management and farm production were
continually supported and encouraged. The study results show that farmers achieve
high efficiency in water usage with the average efficiency value of 80 percent. The
productivity of the water usage for vegetable cultivation, i.e., chili, basil, and straw
mushroom, is about 55-82, 72-77, and 8,000 Bahts per cubic meter, respectively. The
productivity of catfish raising is about 36-43 Bahts per cubic meter. It is also found that
the participating pilot farmers had the income of about 4,000-15,000 Bahts per month.

The results of the pilot project indicate that the surface water-groundwater
conjunctive use is the suitable water management practice in the farming areas in the
Huay Phab river basin. The practice increases efficiency in water storage and reserve.
Water quality will be improved when conjunctive water usage is applied. The
efficiency and productivity of the water usage in the project are high. However, storage
pond water for dry spell cultivation is still lacking. Supports in groundwater source
acquisition, farm pond construction, energy for water abstraction and water delivery
system as well as continuing extended services in water and agriculture management

knowledge are required from the government.
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