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Fig.2 Procedure and information/data required in the SWAT
model application to hydrological simulation
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Table 1 Data sets collected and used in this research

Data type

Data set

Period

Source agency

Precipitation
Temperature

Relative humidity

Wind speed

Solar radiation

DEM SRTM-1 2000
Land cover Global Land Cover Product 2009
Soil Global Soil Regions Map 2005
Flow rate Observed daily flow rate

Climate Forecast System
Reanalysis (CFSR)

1979-2013 National Centers for Environmental Prediction (NCEP)

National Aeronautics and Space Administration
European Space Agency

Natural Resources Conservation Service Soils, United
States Department of Agriculture (USDA-NRCS)

2005-2006 Department of Public Works and Highways (DPWH)

Table 2 Statistics of weather data required to input in the SWAT model application

Parameter Description and unit

TMPMX Average maximum air temperature for each month (C)

TMPMN Average minimum air temperature for each month (C)
TMPSTDMX Standard deviation of maximum air temperature for each month (C)
TMPSTDMN Standard deviation of minimum air temperature for each month (C)

PCPMM Average precipitation in each month (mm)

PCPSTD Standard deviation for daily precipitation in each month (mm/day)

PCPSKW Skew coefficient for daily precipitation in each month

PR_W1 Probability of wet day following dry day in each month

PR_W2 Probability of wet day following wet day in each month

PCPD Average number of days of precipitation in each month
RAINHHMX Maximum 0.5 h rainfall in each month for entire period of record (mm)

SOLARAV Average daily solar radiation for each month (M]J/m?/day)

DEWPT Average dew point in each month (C)

WNDAV Average wind speed in each month (m/s)
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Table3 Landcover ratio in the Pampanga River Basin,

Philippines
Code Description Ratio (%)
AGRL  Agricultural Land-Generic 55.6
AGRR  Agricultural Land-Row Crops 33.4
FRST  Forest-mixed 9.2
URMD  Residential-Medium density 0.2
WATR Water 16
Table4 Soil distribution ratio in the Pampanga River
Basin, Philippines
Soil type Ratio (%)
Usterts 10.6
Uderts 3.6
Udults 224
Ustults 9.9
Ustalfs 3.3
Udalfs 4.3
Aquepts 35.8
Psamments 10.2
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Table 5 Landcover change scenarios set in this research

Scenario Expanding Shrinking Rate of change

code landcover landcover (%)
1 10
2 AGRL FRST 50
3 100
4 10
5 FRST AGRL 50
6 100

(AGRL means the Agricultural Land-Generic and FRST means the
Forest-mixed, as the SWAT landcover code shown in Table 3)
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Fig.3 Simulated and observed monthly average daily flow rate at the Valdefuente observation point
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Fig.4 Percent changes in monthly average daily flow rate from 2007 to 2013 under landcover change scenarios
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Abstract

This research investigates the water recharge function by applying the Soil and Water Assessment
Tool (SWAT) model to the Pampanga River Basin, Philippines and setting land cover change sce-
narios as control areas. The global data and the parameter database available in the United States
were used in the SWAT application process. The constructed SWAT model simulated decreases,
from —9.2 to 0.0 percent changes, in the monthly average daily flow rate during the rainy season
under the reforestation scenarios. Thus, it was revealed that the forest in the basin has flood mitiga-
tion potential. Although the performance of the SWAT model needs to be improved with a further
collection of local data, it enables us to reveal the unique characteristics and potential of the basin so
that effective water resources management could be designed.

Key words : Pampanga River basin, SWAT, water resources management, land cover change,
water recharge function




