
Overview
• Three land-use scenarios (current: 2014 LU-Ls8 1 , future: 2025 LU-Pm 2,and future: 2025 LU-Pop3) were 

generated and analyzed for hydrologic modelling4.
• The Global Climate Model: MRI-AGC M3.2S5 containing 1979-2003  and 2075-2099 daily precipitation data was 

used to model the outflow in the subwatershed under the three different land-use scenarios.
• Outflow volumes were generated for the 24 year-past (1979-2003) simulation and 24 year-future (2075-2099) 

prediction . The daily rainfall average was used to run the model for 365 days or one year (GCM down-scaling).
• Result from this study will be used as input to derive the flood extent in the downstream of the subwatershed to 

see the effect of the future precipitation in the area. 
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Results
• The GCM’s daily precipitation average shows that more rainfall events with measurements of  10mm and above can be observed in the Future projection 

than the Past precipitation data. Thus, under the 2014 Current LU-Ls8, the outflow from the  Future precipitation has the higher peaks and greater total 
outflow than the Past precipitation (Fig.1). 

• The outflows from the three land-use scenarios follows the same pattern for both the Past and Future GCM data (Fig. 2 and 3). The 2014 Current LU-Ls8 has 
the lowest peak and lowest total outflow, followed by 2025 Future LU-pop, then the 2025 Future LU-Pm has the highest peak and total outflow. 

• The  flood simulation accounts for both land-use and climate change. The higher the land-use conversion to  built-up areas, the higher the risk of flooding in 
downstream areas of the subwatershed.   Based on the down-scaled GCM, there will be an increased number of extreme rainfall events in the future thus, 
risk of flood occurrence in the future also increases. 

Acknowledgement: This paper is based on the outputs from the IGES pilot project entitled Making land-use climate sensitive: Improving local planning for mitigating and adapting to climate impacts supported by the Ministry of the Environment, Japan.

1 Scenario 1 LU input: Land cover classification using Landsat 8 satellite images (2014) courtesy of the United States Geologic Survey (USGS) with pixel size of 30 m.
2 Scenario 2 LU input: Predicted future land-use in 2025 based on population expansion model with mesh/grid size of 150m x 150m.
3 Scenario 2 LU input: Proposed future land-use in 2025 of the Silang-Sta. Rosa sub-watershed derived from the participatory mapping activity participated by the four local government units (the cities of 
Santa Rosa, Biñan, and Cabuyao and the municipality of Silang).
4 Hydrologic modelling was conducted using the Hydrologic Engineering Center-Hydrologic Modeling System (HEC-RAS), a freeware designed and coded for the U.S Army Corps of Engineers to simulate the 
precipitation-runoff processes.
5Global Climate Model: MRI-AGC M3.2S (1979-2003) and (2075-2099) daily precipitation with grid size up to 20km. Kyoto University in Japan provided the data.
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OUTFLOW USING GCM PAST: 1979-2003 DAILY RAINFALL AVERAGE DATA UNDER THREE  LANDUSE SCENARIOS
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OUTFLOW USING GCM FUTURE: 2075-2099 DAILY RAINFALL AVERAGE DATA UNDER THREE  LANDUSE SCENARIOS
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OUTFLOW USING GCM (PAST AND FUTURE) DAILY RAINFALL AVERAGE DATA UNDER 2014 LANDUSE-LS8
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Total Outflow (1000 M3)
LANDUSE
RAINFALL (GCM) Past: 1979-2003 ave. Future: 2075-2099 ave. Past: 1979-2003 ave. Future: 2075-2099 ave. Past: 1979-2003 ave. Future: 2075-2099 ave.
Peak Outflow (M3/S) 6.1 7.6 6.8 8.4 6.4 8
Total Outflow (1000 M3) 30175.6 31640.5 34694.4 36340.8 31666 33394.2
Date/Time of Peak Outflow 10/26/1979 12:00 12/8/2099 12:00 10/26/1979 12:00 12/8/2099 12:00 10/26/1979 12:00 12/8/2099 12:00
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