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SUPAK KOONTO : ESTIMATING WATER RUNOFF FROM CA-
MARKOV PREDICTING LAND USE USING SWAT MODEL: CASE
STUDY OF HUAY TUNG LUNG WATERSHED IN MUN BASIN.
THESIS ADVISOR : ASST. PROF. SUWIT ONGSOMWANG, Dr. rer. Nat.

139 PP.

WATER RUNOFF ESTIMATION/SWAT MODEL/CA-MARKOV MODEL

Water runoff is counted as an important basic data for water resources
management in various aspects such as agriculture or industry uses. This study uses
the SWAT model to estimate water runoff and the CA-Markov model to predict land
use changes. The objectives are (1) to assess land use in 2000 and 2008 for land use in
2016 and 2024 prediction, (2) to identify optimum parameters for water runoff
estimation using the SWAT model, and (3) to predict water runoff of 3 scenarios in
2016. The main methodology consists of 4 main steps including: (1) data collection
and preparation, (2) land use assessment and prediction, (3) optimum parameters
identification for water runoff estimating by the SWAT model, and (4) water runoff
estimation in 2016 and rainfall and land use changes analysis on water runoff.

Results of assessment of land use based on SWAT code found that the three
main land use categories in 2000 were rice (51.54%), deciduous forest (38.68%) and
range brush (4.57%) and in 2008 rice (46.56%), deciduous forest (23.32%) and range
grasses (9.37%). According to land use change between 2000 and 2008, the most
increasing land use type was range grasses covering an area of 52 sq.km and

increasing as a rate of 6.51 sq.km per year, while the decreasing land use type was



deciduous forest covering an area of 87.05 sq.km and decreasing of a rate of 10.88
sq.km per year. For land use prediction in 2016, the three dominant land use
categories were rice (42.24%), range grasses (16.45%), and deciduous forest
(14.16%). For land use change during 2008 to 2016, the important increasing land use
types were range grasses (7.08%) and rubber (2.50%) while decreasing land use
categories were deciduous forest (9.16%) and rice (4.31%).

To identify optimum parameters for water runoff estimation using the SWAT
model, the most appropriate parameter values for the proportion of land use, soil and
slope in hydrologic response unit were 20%, 10% and 20%, respectively. Meanwhile,
parameters that affect surface runoff and ground water were surface water lag
coefficient and base flow recession content of 20 and 2, respectively. The optimum
slope classification was (1) slope less than 2%, (2) slope between 2 and 5%, and (3)
slope more than 5%.

For water runoff estimation in 2016 of 3 scenarios (dry, normal and wet year),
change of rainfall effected the annual water runoff and monthly rainfall distribution
effected the monthly water runoff pattern. In addition, an analysis of land use change
on water runoff revealed that agricultural and miscellaneous areas were positively
related to water runoff with R? about 0.792 and 0.9018, respectively, while forest
areas were negatively related to water runoff with R? about 0.9018. Forest and
miscellaneous areas played an important role in controlling the quantity of water
runoff in the study area than agricultural areas. Therefore, water management should

pay attention on the change of deciduous forest and grass range.
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