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• Introduction

• Study area: Lam Phachi Basin, western Thailand

• Methodology and Results
• Land use projection by CA-Markov model

• Runoff simulation by SWAT model
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Introduction

• Surface runoff is a key component in hydrological cycle

• The quantification of runoff indicates water resources 
availabilities in a basin and provides important 
information for water management

• Land use/land cover are one of main factors affecting 
runoff processes

• This work is part of a research program
• Integrated Water Resource Management of Lam Pachi Basin

• Land use change, runoff, water use, drought, flood, erosion
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Objectives

• This work aimed to projecting the effects of land 
use/land cover change (LULCC) on runoff yield in Lam 
Pachi basin, Western Thailand
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Study Area: Lam Phachi Basin
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Lam Pachi Basin, Thailand
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• Watershed area 2543 km2

• Precipitation 1210 mm/yr (SW monsoon)  

• Temperature 27.3°C (max-min: 35.9°C (Apr)- 19.8°C (Jan) )
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Methodology and Result
Land use projection by CA-Markov model

Runoff simulation by SWAT model
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Methodology

• To develop  CA-Markov model for spatially projection of 
future land use/land cover

• To develop SWAT-based hydrological model for 
evaluating the runoff response to the projected LULCC

• To simulate  the impact of LULCC on runoff yield in the 
Lam Pachi basin by SWAT model.
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Land Use Projection by CA-Markov

• Tool
• MOLUSCE: Modules for Land Use Change Evaluation

• QGIS plug-in

• Data
• Land use data (Department of Land Development, DLD)

• Auxiliary data 
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MOLUSCE
Modules for Land Use Change Evaluation

11



CA/Markov model
• Convert vector land use data into raster 

format with grid size of 60 m

• Reclassify into 5 main group: agriculture, 
forest, built-up area, water, miscellaneous 

• Driven forces: topography (slope), 
transportation (distance from road), neighbor 
(distance from existing built-up area)

• Transition probability matrix : 
land 2008 vs land 2015 (step of 7 year)

• Transitional potential modeling by logistic 
regression: 3 driven-force

• Future projection of land use change by 
Monte-Carlo Cellular Automata technique 
with 5 iterations:
2015, 2022, 2029, 2036, 2043, 2050
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Land use map of Lam Phachi basin

• Reclassified into 5 main classes
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Area Changes

• Transition probability matrix or Markov matrix
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Land Use Change 2008-2015
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Transition Matrix
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Driving factor data
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Transitional Potential Modeling
Logistic regression
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CA : Cellular Automata

• Monte-Carlo Cellular Automata simulation
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Projected Land Use Maps

• 5 iterations from Land2015
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Projected Land Use (%)
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Projected Land Use

• The result revealed that more than half of the Lam Pachi
Basin covered by forest area.

• The CA-Markov model projected the future land use in 
the next 45 years. 
• Forest area would decrease about 7.6%

• Agricultural area would increase at the similar rate.
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Runoff Simulation by SWAT model

• Tool
• SWAT model

• Data
• Land use – Department of Land Development (DLD)

• + projected land use maps

• Soil – Department of Land Development (DLD)

• DEM – CGIAR-CSI SRTM 90m Digital Elevation Data

• http://srtm.csi.cgiar.org/

• Climate – Thai Meteorological Department (TMD)

• Streamflow – Royal Irrigation Department (RID)
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Soil textureObservation stations



Model calibration and validation

• Calibration : monthly streamflow, 2010-2015

• Validation : 2005-2009
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Model performance indicators
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Annual water yield (mm)

2015

2050
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Projected Basin Water Yield (mm)

30



Surface Runoff

• Minor changes in term of water yield at the basin scale.

• More changes could be observed at subbasin level.
• 1. Agricultural land yielded more water than forest in high land

• 2. Land conversion from forest to agriculture
in sloped high-land resulted in increase of water yield

• 3. Whereas the same conversion
in flat low-land resulted in reduction of yield
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Water Yield Ratio
Land2050/Land2015
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