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IGES/UPLB Pilot project: Study area  

Silang-Santa Rosa  
Subwatershed,  
Philippines  

Silang 

Santa Rosa 

Binan 

Cabuyao 



Rapid Land Conversion  

2007      2014 
Portion of Sta. Rosa 
City experiencing 
conversion of  Rice 
fields to 
Subdivisions  



Drivers  and impacts of  land  cover change 



Weather-related disasters: Flooding  
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Methodology  
Scientific, Land -use, Ecosystem, Watershed Approach  

Climate -sensitive land -use 
planning  

Climate change measure 
development  

Risk assessment 

Scenario development  
Stakeholder consultation  

Flood 
modelling  
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Better plans 

Climate 
sensitiv
e plans 
 



Consultation with local governments:  
Future development & land -use 

planning  



Current Land Use (2014) Future Land Use Plan (2025)* 

*Future land use plan map based on the results of a participatory land use mapping session with  
representatives from four local government units (LGUs)  



Generation of Basin Model using  ArcGIS10  
with HEC-GeoHMS and HEC-GeoRAS extensions 

Generation of Rainfall -Runoff Curve 

 using  HEC-HMS :  

Hydrologic Engineering Center - Hydrologic Modeling System 
 

Generation of Flood Model using  HEC-RAS :  

Hydrologic Engineering Center - River Analysis System 

FLOOD MODELLING  



Generation of Basin Model using  ArcGIS10  
with HEC -GeoHMS and HEC-GeoRAS extensions 

SAR DEM (10m 
resolution)  

STREAMS  

SOIL 
MAP  

2014 LANDCOVER  

Generated 
BASIN 
MODEL  



Curve Number (Runoff coefficient) Map: 2014  

-Higher Curve Number values indicate higher stormwater  runoff. Values are based on 
land use and soil type. Curve Numbers are used for flood hazard modeling.  



Sta. Rosa, 
Laguna 

Carmona, 
Cavite  

Silang , Cavite Macabling  Dam, 
Sta. Rosa, Laguna 

Technopark  
Bridge,  
Sta. Rosa, Laguna 

RAIN GAUGES  

STREAM 
GAUGES  

Collection of precipitation and discharge data from 
DOST-Project NOAH  



Generation of Rainfall -Runoff Curve 
 using  HEC-HMS :  
Hydrologic Engineering Center - 
Hydrologic Modeling System 
 

Basin Model  
Discharge 
data 

Sample Results: 
(should be calibrated) 

Rainfall -Runoff  
Curve Precipitation data  



 

Initial Run  



Generation of Flood Model using  HEC-RAS :  
Hydrologic Engineering Center - River Analysis 
System 

Downstream DSM (2m) from 
LiDAR  data 

River Characteristics  

Depth 

Width  



 



 



#5 Visualization using RAS Mapper or ArcScene 



3m increase in water level  

%ÓÖÖËÐÕÎɯ2ÊÌÕÈÙÐÖÚɯÊÈÜÚÌËɯÉàɯÐÕÊÙÌÈÚÌɯÐÕɯ+ÈÒÌɀÚɯÞÈÛÌÙɯÓÌÝÌÓ 



3.2m increase in water 
level  

%ÓÖÖËÐÕÎɯ2ÊÌÕÈÙÐÖÚɯÊÈÜÚÌËɯÉàɯÐÕÊÙÌÈÚÌɯÐÕɯ+ÈÒÌɀÚɯÞÈÛÌÙɯÓÌÝÌÓ 



5m increase in water level  

%ÓÖÖËÐÕÎɯ2ÊÌÕÈÙÐÖÚɯÊÈÜÚÌËɯÉàɯÐÕÊÙÌÈÚÌɯÐÕɯ+ÈÒÌɀÚɯÞÈÛÌÙɯÓÌÝÌÓ 

1 km 



sample 

10m increase in water 
level  

%ÓÖÖËÐÕÎɯ2ÊÌÕÈÙÐÖÚɯÊÈÜÚÌËɯÉàɯÐÕÊÙÌÈÚÌɯÐÕɯ+ÈÒÌɀÚɯÞÈÛÌÙɯÓÌÝÌÓ 

2 km 

At least 5 barangays 
will be submerged in 
water  



Å flooded -WMV -V9-001.wmv  

flooded-WMV-V9-001.wmv
flooded-WMV-V9-001.wmv
flooded-WMV-V9-001.wmv
flooded-WMV-V9-001.wmv
flooded-WMV-V9-001.wmv
flooded-WMV-V9-001.wmv
flooded-WMV-V9-001.wmv


Change in C storage: 
2014-2025 

2014 Above-ground Biomass  2025 Above-ground Biomass  



CO2 emissions from LU change in 

Silang -Santa Rosa subwatershed  

ÅAbove -ground biomass (2014) = 173,189 tons C  

ÅAbove -ground biomass (2025) = 29,281 tons C  

ÅChange 2014 to 2025 = -143,908 tons C [ -83%] 

ÅCO 2 emissions = 143,908 x 3.67 = 528,142 tons 

CO 2 

 

 



Reducing CO2 emissions 
from LU change 

Possible activities  

ÅReforestation along riverbanks  

ÅMaintaining existing vegetation in new 

developments  

ÅPreserving existing forest/agro -forest lands 

with high C storage  

 

ÅNext step: Calculate CO 2 emissions for 

alternative land use development scenarios 

(i.e. with adaptation/mitigation actions 

taken).  



 

Consultation meeting with LGUs: Climate Change measures 



Possible measures for climate change mitigation 

(CCM) and adaptation (CCA) (example)  

Category Measures C
C
M  

C
C
A  

Improved land -use 
Development control  in high -risk areas   ƺ 
Green space, urban greening ƺ ƺ 

Flood-tolerant, 
environment -
conscious building  

Strengthened building codes in high -risk areas 
(e.g., embankment, high-floored housing)  

  ƺ 

Roof greening, green building  ƺ ƺ 

Ecosystem-based, 
integrated 
watershed 
management 

Maintenance and improvement of watershed 
protection function (flood alleviation, water 
retention ability) of ecosystem  

    

Development control in upriver areas    ƺ 
Afforestation & reforestation  ƺ ƺ 
Watercourse management (e.g., riverbank 
reinforcement, dredging, river cleaning)  

  ƺ 

Change in varieties and cultivation methods 
of agricultural products to prevent soil runoff   

  ƺ 



Preliminary list of climate change 

measures by local governments  

ÅZoning/building ordinance  
ÅRiver rehabilitation  
ÅInformation, Education, and 

communication (IEC)  
ÅRun-off mitigation development  
ÅGreen space/building/urban agriculture  
ÅRelocation of informal settlers 
ÅStrict law enforcement 

 



Capacity building & public awareness  

ÅTraining needs assessments on CCA, CCM , disaster 
preparedness and management 

ïDevelop survey/assessment instrument to determine 
the needs for training and other IEC; Conduct the 
TNA  

ÅDevelopment of campaign materials and training 
modules for CCA, CCM , disaster preparedness and 
management  

ïDevelop campaign materials and training modules 
for CCA, CCM , disaster preparedness and 
management 

ÅConduct of trainings and events   

ïOrganize trainings and events to increase awareness 
and preparedness 

 



Inter -city cooperation  

Memorandum of 

agreement (MOA) for 

cooperation  

Establishment of Council for  

Integrated Watershed 

Management  

December 2, 2014  

Catalyzed by 5 -year WWF 

Hydrology Project  


