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Background InformationBackground Information



General Climate in the PhilippinesGeneral Climate in the Philippines



General Climate in the Philippines

Source: PAGASA



General Climate in the Philippines

Source: Phil. 
Department of 
Agriculture



Manifestations of Climate Change Manifestations of Climate Change 
in the Philippinesin the Philippines

•• Increase in mean temperatureIncrease in mean temperature

•• Decrease in precipitationDecrease in precipitation

•• SeaSea--level riselevel rise

•• El Nino, La NinaEl Nino, La Nina

•• Tropical cyclonesTropical cyclones



Climatic Trends in the PhilippinesClimatic Trends in the Philippines



Annual Temperature and Precipitation 
in the Philippines: Deviations from 

Normal

Normal 
Annual Temp: 
25.7oC

Normal 
Annual 
Precip:
2,325 mm

Source: Hulme and Sheard (1999)



Relative Annual Mean Sea Level in Manila, 
South Harbor

Source: Hulme and Sheard (1999)



Drought Occurrence in the Philippines 
over the Last 3 Decades

Source: PAGASA and Monsalud et al. (2003)



Spatial and Temporal Variability of Rainfall 
During El Nino Years in the Philippines

Source: PAGASA and Lansigan (2003)



Annual Frequency of Tropical Cyclones 
that Hit the Philippines

Source: PAGASA



Impact of Climate Change on  Impact of Climate Change on  
Agriculture in the PhilippinesAgriculture in the Philippines



Estimated Losses in Irrigated Rice 
Production in the Philippines 

Source: BAS and Monsalud et al (2003)



Estimated Losses in Rainfed Rice 
Production in the Philippines 

Source: BAS and Monsalud et al (2003)



Estimated Losses in Corn Production in 
the Philippines 

Source: BAS and Monsalud et al (2003)



Source: BAS and Monsalud et al (2003)

Estimated Losses in Production of Other 
Crops in the Philippines 



Trend in Rice Production and Rice Yield in 
the Philippines

Source: BAS



Trend in Corn Production and Corn Yield in 
the Philippines

Source: BAS



Spatial Variability of Rice 
Production in the Philippines

Source: BAS



Spatial Variability of Corn 
Production in the Philippines

Source: BAS



Agricultural Engineering Agricultural Engineering 
Technologies for Climate Change Technologies for Climate Change 

Mitigation and AdaptationMitigation and Adaptation



Water conservation, water saving Water conservation, water saving 
and irrigation technologiesand irrigation technologies

•• Small Water Impounding SystemsSmall Water Impounding Systems

•• Small Farm ReservoirsSmall Farm Reservoirs

•• Rainwater harvestingRainwater harvesting

•• Small diversion damsSmall diversion dams

•• Shallow Shallow tubewelltubewell

•• Drip irrigationDrip irrigation



Small Water Impounding Systems

Typical service area: 

25 to 150 has

Typical height: < 30 m

Source: NIA and BSWM



Source: NIA and BSWM



Small Farm Reservoirs
Typical service area: 

0.5 to 1 ha

Typical embankment 

height: < 4 m

Source: NIA and BSWM



Source: NIA and BSWM



Rainwater Harvesting

Source: Anonymous



Small Diversion Dams

Typical height:
0.50 - 2.00 
meters 

Typical service 
Area: about 40 
hectares.

Source: NIA



Source: NIA and BSWM



Shallow Tubewells

Typical Depth:   

6 to 18 m

Typical Service Area: 

3 to 5 has



Source: NIA and BSWM



Drip Irrigation

Sources: SANREM, USAID and PCARRD



Soil erosion control and soil Soil erosion control and soil 
conservation technologies conservation technologies 

•• Bench terracesBench terraces

•• RockwallsRockwalls

•• Drainage canalsDrainage canals

•• Contour ditchesContour ditches



Energy Production technologies Energy Production technologies 
••Renewable energyRenewable energy

••BiofuelsBiofuels



Agricultural Waste Management Agricultural Waste Management 
Technologies Technologies 

••Crop residue managementCrop residue management

••Livestock waste managementLivestock waste management



Other AE technologies Other AE technologies 

••Computer simulation modelingComputer simulation modeling

••Weather forecastingWeather forecasting

••Remote sensing  Remote sensing  



POLICY INITIATIVES in the POLICY INITIATIVES in the 
PHILIPPINESPHILIPPINES

• Creation of Inter-Agency Committee on 
Climate Change (May 1991)

• Signing of UN Convention on Climate 
Change (signed in June 1992 and 
ratified on August 2, 1994)

• Signing of Kyoto Protocol (signed on 
April 15, 1998 and ratified on November 
20, 2003)

Source: Ouano (2007)



POLICY INITIATIVES in the POLICY INITIATIVES in the 
PHILIPPINES (contPHILIPPINES (cont’’d)d)

• Designation of the Department of 
Environment and Natural Resources 
(DENR) as the National Authority for 
Clean Development Mechanism (CDM) 
on June 20, 2004 thru Executive Order 
320

• Creation of Presidential Task Force on 
Climate Change thru Administrative 
Order No. 171 on February 20, 2007

Source: Ouano (2007)



RECOMMENDATIONSRECOMMENDATIONS

More research on climate change More research on climate change 
mitigation and adaptation in the mitigation and adaptation in the 
Philippines geared towards sustainable Philippines geared towards sustainable 
agriculture using modern techniquesagriculture using modern techniques

Greater involvement of agricultural Greater involvement of agricultural 
engineers in climate change mitigation engineers in climate change mitigation 
and adaptationand adaptation



RECOMMENDATIONS RECOMMENDATIONS 
(cont(cont’’d.)d.)

PolicyPolicy--makers involved in climate makers involved in climate 
change issues in the country should tap change issues in the country should tap 
agricultural engineers, hydrologists and agricultural engineers, hydrologists and 
simulation modelers so as to provide a simulation modelers so as to provide a 
sound basis for additional policy sound basis for additional policy 
formulation in the countryformulation in the country
Strict implementation of policies on Strict implementation of policies on 

climate change mitigation and climate change mitigation and 
adaptation should be enforcedadaptation should be enforced



Contact InformationContact Information

Dr. Victor B. Ella
Dean and Associate Professor
College of Engineering and Agro-Industrial 

Technology
University of the Philippines Los Banos
College, Laguna
Tel/Fax: (63-49) 536-2387
E-mail: vbella@up.edu.ph or      

vbella100@yahoo.com
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