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Analysis of Land Use Changes on Runoff Generation
in Rayong Watershed
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Abstract

This research investigates the impacts of land use changes on discharge in the
Rayong basin. The methodology starts with using the Soil and Water Assessment Tool
model (SWAT) to simulate the discharge. The model was calibrated and validated
against daily discharge observations between 2558BE to 2563BE. Then, land use
projection in 2570BE, 2575BE, and 2580BE was made for the Rayong basin in three
scenarios using the CA-Markov model. This land use projection was based on patterns
of land use changes from 2553BE to 2559BE. Land use in 2563BE was used to evaluate
the reliability of the land use projection. The results show that discharge in the Rayong
basin can be satisfactorily simulated with Nash-Sutcliffe Efficiency (NSE) ranging from
0.37 t0 0.57 and R2 from 0.37 to 0.58 in Dok Krai, Nong Pla Lai, and Khlong Yai subbasin.
However, the model underestimates the amount of discharge during high flow periods
in the Tab Ma subbasin, while the accuracy of discharge simulation is lowest in the Ban
Kai subbasin. Land use in 2580BE largely increases the amount of runoff generated in
the Rayong basin, particularly in the scenario where the industrial area increases by
0.5% per year and the agricultural area decreases by 0.51% per year, i.e. discharge
increases by 25.94% from 2563BE compared to other scenarios. Changes in cropland,
rubber plantations, industrial, and residential areas contribute to remarkable increases
in catchment discharge in all land use change scenarios (R2 ranging from 0.89 to
0.99). Tap Ma subbasin shows the largest increase in runoff generation compared to
other subcatchments. Relations between the proportion of industrial, residential, and
agricultural areas to the amount of runoff generated are very high (R2 between 0.7 and

0.99). However, these relations in other sub-basins are quite minor.
Keywords: SWAT, Runoff generation, Land use change, CA-Markov, Rayong watershed
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quthiianansnaensaitinuhvhnmsaeudieudmnniinesfiiauseulm
ogluinasii Ao guihthuene (NSE = 0.66 way R2 = 0.71) mudg guihnennate guibiuan
duthanedlny wavduivuesUanlva  (NSE uax RZ sewing 037-0.57 uay 0.37-0.58
mudi) Geogluinasineltuaziilefiarsansamiuen P-factor uazA1 R-factor (nwidl 3)
WUIHAIANAAALAR Y 95PPU mauﬂqmw%mmﬂfm'wmﬂmimfmi’m%ﬂumméﬁ
Ayousuld

o 166 o



21581589ANAEAT WAINIRBATUATUNSI LI T 27 aUuil 2 (NsngIAN-5uAN 2567)

NSATINFABUANUYGNABINUD quiwmesUalva duihaenneuarguihasediy
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0.45 /1 R2 Wity 0.53 sy (il 3) dmsuduihiiueeiien NSE snd 0 way
YspnuAaIARDY 95PPU Ysn1saasroudinie esonluguiiihediudieniunm
Usanaumsluavesth S’Juﬁﬂﬁﬂ’liﬁuﬁﬂmﬂmﬁlLLaBLLlhEWLﬁai“ﬁuﬁ’]ﬁﬁ%ﬂiﬂﬂ WuuTae SWAT
fafidosrtauissenslumsdrassuiinasihduansafuiuaiie  fanldldannse
ﬁi’waaw’%mmﬁwiﬂﬁasmgm?faa (Wang et al. 2023)
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