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1. Asian Water Development Outlook (AWDO) 2020 indexing 

Key Dimension 5: Water-Related Disaster Security scores for Philippines are as follows: 

Climatology 
Score 

(Droughts, 
maximum of 5) 

Hydrological 
Score (Flood, 

maximum of 5) 

Meteorological 
Score (Storms, 
maximum of 5) 

Criteria 
score 

(maximum 
of 15) 

AWDO2020 
score 

(maximum of 
20) 

AWDO2020 
index band 
and stage 

AWDO2020 
stage 

description 

4.4 2.4 2.2 9.0 12.1 3: Capable 

Institutional 
commitment to 

disaster risk 
reduction 

Country Rank: 29th out of 49 ADB Regional Members 

Read more in the report, here: https://www.adb.org/sites/default/files/publication/663931/awdo-2020.pdf 

2. Regional context 

2.1. Major national river basins 

The Philippines has 421 principal rivers1, 18 of which 

are classified as major river basins by the 

Government (Figure PHI 2).  The Cagayan River 

basin (27,000 km2) in northern Luzon is the largest 

followed by Mindanao Basin in the far south (21,000 

km2)2.  Metro Manila falls mainly within the Marikina 

River Basin and the Pasig-Laguna River Basin which 

contains the large freshwater Lugana de Bay to the 

south.  The long coastline (36,289 km) has numerous 

bays, gulfs and around 27,000 km2 of coral reef. 

2.2. Regional weather influences 

The northern part of 

the Philippines is 

located in one of the 

most active parts of 

tropical cyclone 

(locally, ‘typhoon’) 

belts on Earth. 

Some of the most 

powerful typhoons 

observed in recorded history to have made landfall have done so in the 

Philippines, with frequent large cyclonic systems having their genesis in 

the Pacific waters to the east of the Philippines.  In the Intertropical 

Convergence Zone (ITCZ) trade winds of the Northern and Southern 

Hemispheres come together. The intense sun and warm water of the 

equator heats the air in the ITCZ, raising its humidity and making it 

buoyant before releasing the accumulated moisture in an almost 

perpetual series of thunderstorms. Seasonal shifts in the location of the 

ITCZ drastically affects rainfall, resulting in the wet and dry seasons of 

 
1 Presently being reassessed by DPWH. Principal and major river basins have drainage areas of >40 km2 and > 1,400 km2 respectively. 
2 Almaden & Ateneo de Cagayan, 2017, State of Management Regimes of River Basin Organizations in the Philippines. Accessed on: 
https://www.ippapublicpolicy.org/file/paper/5938c5cd5a9f9.pdf  

 
Figure PHI 2: Major national river basins (Source TA 

Consultants) 

Figure PHI 1: Historical typhoon tracks 

over Philippines (Source NOAA) 

https://www.adb.org/sites/default/files/publication/663931/awdo-2020.pdf
https://www.ippapublicpolicy.org/file/paper/5938c5cd5a9f9.pdf
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the tropics rather than the cold and warm seasons of higher latitudes. Longer term changes in the ITCZ 

can result in severe droughts or flooding in nearby areas3. 

3. Geography and climate 

3.1. Geographical regions 

The Philippines is an archipelago 

consisting of more than 7,100 islands 

situated between the western rim of 

the Pacific Ocean and the South China 

Sea (locally known as ‘West Philippine 

Sea’). The West Philippines Sea is one 

of the largest marginal seas in the 

world, stretching for 1,850 kilometers.  

The total land area is almost 300,000 

square kilometers. It is dominated by 

complex terrain, with long mountain 

ranges on the two largest islands of 

Luzon and Mindanao to the north and 

south, respectively, and Visayas 

consists of smaller islands in the 

central Philippines.  

Only approximately 1,000 of its islands 

are populated, and fewer than one-half 

of these are larger than 2.5 square 

kilometers. Topographically, the 

Philippines is broken up by the sea, 

which gives it one of the longest 

coastlines of any nation in the world4.. 

An estimate of the extent of the 

vegetative soil cover of the Philippines 

is: 

• Commercial forest: 44.5% 

• Non-commercial forest: 14.4% 

• Marsh: 2.0% 

• Open grassland: 17.5% 

• Cultivated areas: 21.6% 

Based on the composition of stands, Philippine forests may be classified into five broad types: 

Dipterocarp, Molave, Pine, Mangrove, and Beech5.   

 
3 NASA, The Earth Observatory,  EOS Project Science Office. Accessed on: https://earthobservatory.nasa.gov/images/703/the-
intertropical-convergence-zone  
4 Ronald E. Dolan, 1991, ed. Philippines: A Country Study. Washington: GPO for the Library of Congress. Accessed on: 
http://countrystudies.us/philippines/31.htm  
5 Tamesis, Philippines Forests and Forestry, FAO. Accessed on: http://www.fao.org/3/x5347e/x5347e06.htm  
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Figure PHI 3: Elevation (Source: TA Consultants and open-source DTM) 

http://eospso.nasa.gov/
https://earthobservatory.nasa.gov/images/703/the-intertropical-convergence-zone
https://earthobservatory.nasa.gov/images/703/the-intertropical-convergence-zone
http://countrystudies.us/philippines/31.htm
http://www.fao.org/3/x5347e/x5347e06.htm
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3.2. Climate 

The climate in the Philippines is mainly influenced by the northeast monsoon, southwest monsoon, 

typhoons, ITCZ and topography. A relatively large number of typhoons enter the Philippine Area of 

Responsibility (PAR), where the Philippines becomes responsible for monitoring and issuing associated 

warnings. On average, 20 to 30 tropical cyclones enter this region per year, with about 10 of them crossing 

the Philippines – generally from the east. The peak of the typhoon season is July through October, when 

nearly 70% of all typhoons develop6. Rainfall distribution throughout the country relates in part to this 

direction of the moisture-bearing winds and 

the location of the mountain systems. The 

mean annual rainfall of the Philippines varies 

from 965 to 4,064 millimeters annually and 

receives some of the largest, and most 

intense rainfall patterns, in the world. 

The mean annual temperature is 26.6°C. The 

coolest months fall in January with a mean 

temperature of 25.5°C while the warmest 

month occurs in May with a mean 

temperature of 28.3°C. Latitude is an 

insignificant factor in the variation of 

temperature while altitude shows greater 

contrast in temperature. Due to high 

temperature and the surrounding bodies of 

water, the Philippines has a high relative 

humidity. The average monthly relative 

humidity varies between 71% in March and 

85% in September. 

Generally, the seasonal variability in rainfall 

changes from west to east across the 

country. In the west there are pronounced 

wet and dry seasons, through to the east 

where there is an approximately equal 

distributed rainfall pattern (Figure PHI 4). In 

the south, lower variability and relatively less 

rainfall are observed. The wet southwest 

monsoon (locally termed the Habagat) runs 

from May to October, while the drier 

northeast monsoon (Amihan) runs from 

November to May. 

The influence of El Niño Southern Oscillation 

(ENSO) on tropical storm activity in the 

Philippines has been widely investigated. 

Typhoons tend to develop further to the 

southeast (northwest) during the El Niño (La 

Niña) with a tendency for more long lived and 

intense typhoons occurring in El Niña years, 

and fewer and short-living typhoons in La 

Niña years.  

 
6 PAGASA, Tropical cyclone information. Accessed on: http://bagong.pagasa.dost.gov.ph/climate/tropical-cyclone-information  
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Figure PHI 4: Average Annual Rainfall (based on CHIRPS dataset 1970-2000) 

http://bagong.pagasa.dost.gov.ph/climate/tropical-cyclone-information
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4. Flood hazard 

4.1. Flood characteristics 

Based on the population living in floodplain areas as defined from flood mapping of a 1:1,500 year fluvial 

flood taken from JBA Risk Management undefended maps, it is estimated that 54 million people are in 

areas at risk in extreme flood events. Around 17 million of these have some flood protection works (1:50 

year) and around 11 million have a higher level of protection (1:100 year). At the coast around 3 million 

people are at risk from storm surge but only around 0.1 million have coastal defenses. 

Key issues for floods and landslides7 in the Philippines include the following: 

• High peak discharges due to 

deforestation.  

• Insufficient discharge 

capacity of rivers 

exacerbated by siltation issues 

causing frequent overflow.  

• Insufficient mitigation 

measures against floods, 

with almost no structural 

measures in many basins, poor 

controls over settlement of 

flood prone areas, limited real 

time hydrometeorological data 

and communication networks. 

• Insufficient early warning to 

people for evacuation, with 

low evacuation compliance, 

and lack of coordination from 

surrounding municipalities and 

cities not impacted by 

inundation or landslide. 

• Insufficient networks of 

support during an 

evacuation with low capacity 

at evacuation centers or 

centers that are themselves 

flood prone. Access roads can 

be unpassable due to 

submergence or no alternative 

routes. 

• Insufficient rescue 

equipment, including both 

hardware and medical 

supplies. 

The 2013 Super Typhoon 

Yolanda (Haiyan) resulted in 

over 6,000 lives lost and more 

than 16 million people affected, with 2.3 million people falling below the poverty line as a result of the 

 
7 “World Bank. 2005. Natural Disaster Risk Management in the Philippines : Enhancing Poverty Alleviation Through Disaster Reduction. 
Washington, DC. © World Bank. Accessed on: https://openknowledge.worldbank.org/handle/10986/8748  License: CC BY 3.0 IGO. 
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Figure PHI 5: Flood depth (1:100 year event taken from JBA Risk Management internal models) 

https://openknowledge.worldbank.org/handle/10986/8748
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disaster. Damages to public infrastructure were estimated at PYP 571.1 billion ($12.9 billion), or 4.6 

percent of GDP8. 

Most of the inland flood damages, outside of Metro Manila, occurred in four of the major basins: Cayagan 

(north Luzon), Pampanga (central Luzon), Agusan (northeast Mindanao), and Mindanao (central-south 

Mindanao) River Basins.  

4.2. Other natural hazards 

Philippines is exposed to a full range of natural hazards (Figure PHI 6). Landslides and other storm 

damage, distinct from flooding, but linked to typhoons, cause significant losses in the Philippines. 

Significant deforestation that started in the 1930s and accelerated through 1950-1960, is linked to modern 

landslide events. The Philippines is situated in a highly seismic region and is prone to earthquakes, 

tsunami and volcanic eruptions. Some urban areas are located in areas particularly susceptible to 

liquefaction (mass movement).  

 

Figure PHI 6: Frequency of natural hazards as taken from World Bank Climate Change Knowledge Portal9 

The second-largest volcanic eruption of last century, and by far the largest eruption to affect a densely 

populated area, occurred at Mount Pinatubo in the Philippines on 15th June 1991, with 840 fatalities. The 

eruption produced high-speed avalanches of hot ash and gas, giant mudflows, and a cloud of volcanic 

ash hundreds of miles across. In the aftermath, Typhoon Yunya moved ashore with high wind and rain, 

causing ash laden roofs to collapse, resulting in a significant number of the total fatalities10. Well after the 

eruption, monsoon rains remobilized ash deposits causing ongoing lahars (local word for a type of debris 

flow). 

  

 
8 Qian et. al. 2020, Philippines Economic Update : Building a Resilient Recovery (English). Washington, D.C. : World Bank Group. 
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/983051607354214738/philippines-economic-update-
building-a-resilient-recovery 
9 Access here: https://climateknowledgeportal.worldbank.org/country/philippines/vulnerability  
10 USGS, 2015. Accessed on: https://www.usgs.gov/news/remembering-mount-pinatubo-25-years-ago-mitigating-crisis  

https://documents.worldbank.org/en/publication/documents-reports/documentdetail/983051607354214738/philippines-economic-update-building-a-resilient-recovery
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/983051607354214738/philippines-economic-update-building-a-resilient-recovery
https://climateknowledgeportal.worldbank.org/country/philippines/vulnerability
https://www.usgs.gov/news/remembering-mount-pinatubo-25-years-ago-mitigating-crisis
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5. Population trends and influence on flood exposure 

5.1. Population trends 

The population of the Philippines is approximately 110 

million with a national population density of 368 per km2, 

with 47.5 % of the population being urban (2020). The 

median age in the Philippines is 25.7 years11. 

Metro Manila, an agglomeration of 17 cities, is one of the 

largest and most densely populated urban areas on Earth. 

It is generally low-lying and positioned between Manila Bay 

to the west, Laguna de Bay to its east and the poorly 

draining Pampanga River catchment to its north. As more 

people move to the cities, existing structural and non-

structural issues can be expected, resulting in increasing 

flood risk. 

More than 60% of the country’s population live along the 

coastline12. The waters in and around the islands serve as 

an important medium for inter-island and international 

transportation and commerce, a source of food and 

livelihood for the population, and home to a rich variety of 

marine species and habitats, many of which are found only 

in the Philippines. The country ranks tenth among the top 

producing states in the world for marine capture fisheries 

and is the tenth biggest aquaculture producer13. 

5.2. Urbanization 

Urbanization in Philippines, already one of the fastest 

urbanizing countries in Asia, is accelerating. The World 

Bank 14 states that while urbanization in the Philippines has 

had positive impacts on increased productivity, economic 

growth and poverty reduction, the country has not benefited 

from urbanization gains as much as other countries, in part 

due to the Philippines’ high exposure to natural hazards, 

particularly flooding and seismic risk, all of which exacerbate 

urban management challenges. The fast-growing urban 

population and urban density have not been accompanied 

by commensurate investments in urban infrastructure. 

Economic, social and spatial exclusion in urban areas are 

most prominently manifested by the large scale of informal 

settlers living in poor conditions with limited access to basic 

urban services15.  

 
11 Worldometers.info. Accessed on: https://www.worldometers.info/world-population/philippines-population/  
12 http://sdwebx.worldbank.org/climateportalb/home.cfm?page=country_profile&CCode=PHL&ThisTab=Dashboard 
13 M. Palma (2009). The Philippines as an Archipelagic and Maritime Nation: Interests, Challenges, and Perspectives. Singapore: RSIS.. 
Accessed on: https://ro.uow.edu.au/lawpapers/86/  
14 Baker,Judy L..2017; Philippines - Urbanization review : fostering competitive, sustainable and inclusive cities (English). Washington, 
D.C. : World Bank Group. on: http://documents.worldbank.org/curated/en/963061495807736752/Philippines-Urbanization-review-
fostering-competitive-sustainable-and-inclusive-cities  
15 World Bank. 2017. Philippines Urbanization Review : Fostering Competitive, Sustainable and Inclusive Cities. World Bank, 
Washington, DC. © World Bank. Accessed on: https://openknowledge.worldbank.org/handle/10986/27667  License: CC BY 3.0 IGO. 

 

Figure PHI 7: Population count in Philippines 

(Source: TA Consultants GIS) 

 

 

Figure PHI 8: Percentage of population in urban and 

rural areas (Source: UN DESA, 2018) 

https://www.worldometers.info/world-population/philippines-population/
https://ro.uow.edu.au/lawpapers/86/
http://documents.worldbank.org/curated/en/963061495807736752/Philippines-Urbanization-review-fostering-competitive-sustainable-and-inclusive-cities
http://documents.worldbank.org/curated/en/963061495807736752/Philippines-Urbanization-review-fostering-competitive-sustainable-and-inclusive-cities
https://openknowledge.worldbank.org/handle/10986/27667
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6. Socio-economic and gender issues for Vulnerability 

6.1. Socio-economic trends 

The Philippines has been among the fastest growing economies in the world, with an average annual 

growth rate of GDP of 6.3% between 2010-2016, up from 4.5% between 2000-2009. This growth 

momentum will likely propel the country from lower-middle-income status to upper-middle-income in the 

medium term. 

Nonetheless, the Philippines’ impressive growth has not translated to improved economic mobility. The 

40 richest families account for about 76% of wealth growth in 201116, while the country’s poverty 

headcount ratio, defined as the percentage of the population living below the national poverty line, has 

declined from 27% in 2006 to 16.7% in 2018. Disparities between affluent and poor households remain 

stark in key health indicators including maternal and child mortality and nutrition levels among children17. 

It is widely understood in the Philippines that disasters have hampered the efforts of socio-economic 

development and have been one of the key factors contributing to poverty in the country. In disaster-

prone provinces or regions, where the problem of disaster is more serious than other areas, disasters 

have severely impacted investments for development18. 

6.2. Poverty and living standards 

In the Philippines, 16.7% of the population live below the poverty line (2018). The proportion of the 

employed population earning below $1.90 purchasing power parity a day is 2.7% (2019)19. The rate of 

decline in poverty rates has been slower than in similar economies.  

Other socioeconomic indicators show some 

progress, but significant challenges remain. 

School enrollment has notably increased in 

recent years and is now at levels similar to those 

of other countries at the Philippines’ level of 

income, but generally student learning lags and 

dropout rates are high. 

Access to clean water and sanitation and 

electricity have improved but remain unevenly 

distributed between the poor and non-poor. 

Poor informal settler families suffer from lack of 

access to basic services. In 2019, 42.9% of the 

urban population lived in slums, according to the 

World Bank20. Many of these are situated in 

higher flood risk areas. 

   

 
16 See: https://business.inquirer.net/110413/philippines-elite-swallow-countrys-new-wealth  
17 Asian Venture Philanthropy Network. Accessed on: https://avpn.asia/si-landscape/country/philippines/  
18 World Bank. 2005. Natural Disaster Risk Management in the Philippines : Enhancing Poverty Alleviation Through Disaster Reduction. 
Washington, DC. © World Bank. https://openknowledge.worldbank.org/handle/10986/8748  License: CC BY 3.0 IGO 
19Asian Development Bank. Basic Statistics 2021. Accessed on: 
https://www.adb.org/countries/philippines/poverty#:~:text=Poverty%20Data%3A%20Philippines,day%20in%202019%20is%202.7%25  
20 United Nations Human Settlements Programme ( UN-HABITAT). Accessed on: 
https://data.worldbank.org/indicator/EN.POP.SLUM.UR.ZS?locations=PH  

Figure PHI 9: Informal settlements at Laguna de Bay, Manila (public 

domain) 

https://business.inquirer.net/110413/philippines-elite-swallow-countrys-new-wealth
https://avpn.asia/si-landscape/country/philippines/
https://openknowledge.worldbank.org/handle/10986/8748
https://www.adb.org/countries/philippines/poverty#:~:text=Poverty%20Data%3A%20Philippines,day%20in%202019%20is%202.7%25
https://data.worldbank.org/indicator/EN.POP.SLUM.UR.ZS?locations=PH
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7. Climate change and emerging threats 

7.1. Trends and projections 

The most recent comprehensive national review of realized climate change and national projections was 

carried out by the Philippine Atmospheric, Geophysical and Astronomical Services Administration 

(PAGASA) in 2011 (with an update in 2018) covering projections for 2020 and 2050. The Philippines has 

exhibited increasing temperatures. Observed mean temperature anomalies (or departures from the 1971 

to 2000 normal values) during the period 1951 to 2010 indicate an increase of 0.648°C or an average 

increase of 0.0108°C per year. Analysis of trends of tropical cyclone occurrence or passage within the 

PAR show high variability over the decades (1948 to 2010) but there is no statistical indication of any 

increase in the frequency. However, there is a slight increase in the number of tropical cyclones with 

maximum sustained winds of greater than 150kph and above. 

Increased intensity of extreme daily rainfall is perceived to be a reality in most parts of the country, but 

no statistically significant trend can be ascertained from the short records. Likewise, rainfall frequency 

has exhibited an increasing trend, but with very high natural variability, statistically this is not proven to 

be significant. Nonetheless, a sharp increase in the amount and intensity of rainfall has been anecdotally 

described as “noticeable” as a result of climate change in recent years21 in the Philippines second national 

communication to UNFCC in 2014. 

It is projected that heavy daily rainfall will continue to become more frequent, extreme rainfall is projected 

to increase in localized “wet spots” of Luzon, Mindanao and Visayas. Concurrently, the number of dry 

days is expected to increase in all parts of the country between 2020 and 205022. It is also projected that 

there will be a decreasing number but increasing intensity of typhoons, though there is much conjecture 

in the literature on this point. 

7.2. Coastal flood risk and sea level rise 

According to the World Bank ~5.6% 

of the Philippines population live at 

elevations of below 5m above sea 

level23. Manila, and the western north 

Pacific Ocean regionally, has 

observed rates of sea level rise far 

exceeding the global average. In 

addition, IPCC analysis (AR5) 

indicates that storm surges in this 

region are also expected to be 

amplified relative to historical levels. 

Given the concentration of 

development and economic activity 

along the coast, and society’s 

maritime links to fisheries, it can be 

expected the coastal community’s 

vulnerability to sea level rise and 

 
21 Philippines Second National Communication to the UNFCCC (2014). Accessed on 
https://unfccc.int/sites/default/files/resource/phlnc2.pdf  
22PAGASA, Climate change information. Accessed on: http://bagong.pagasa.dost.gov.ph/information/climate-change-in-the-philippines 
23 Center for International Earth Science Information Network ( CIESIN )/Columbia University. 2013. Urban-Rural Population and Land 
Area Estimates Version 2. Palisades, NY: NASA Socioeconomic Data and Applications Center ( SEDAC ). Accessed on: 
https://data.worldbank.org/indicator/EN.POP.EL5M.ZS?locations=PH  

Figure PHI 10: Manila has observed rates of sea level rise far exceeding the global 

average (Source: IPCC AR5) 

https://unfccc.int/sites/default/files/resource/phlnc2.pdf
http://bagong.pagasa.dost.gov.ph/information/climate-change-in-the-philippines#:~:text=All%20areas%20of%20the%20Philippines,to%202.2%20C%20in%202050.&text=Largest%20temperature%20increase%20is%20projected%20during%20the%20summer%20(MAM)%20season
https://data.worldbank.org/indicator/EN.POP.EL5M.ZS?locations=PH
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more intense storms can be expected to result in greater coastal flood risk.  

8. Urban flood risk 

In 2009, Typhoons Ondoy and Pepeng unleashed massive floods in Metro Manila and other parts of 

Luzon, affecting 9.3 million people and causing the deaths of close to 1,000 people. Total damage and 

losses reached more than $4 billion or 2.7 percent of the country’s gross domestic product24. 

Structural issues relating to urban flood risk 

remain today. In Metro Manila, when it rains, 

streets and homes are quickly flooded because 

many drains are clogged or non-existent. 

Because of a lack of affordable housing, an 

estimated 11 percent of the city’s population live 

in slums. This is worsened by fragmented 

institutional arrangements for urban development 

and metropolitan governance plus major 

shortcomings in land administration and a lack of 

green space. While other cities in the Philippines 

do not face the scale of these challenges, they 

have similar issues25. 

The Metro Manila Development Authority (MMDA) oversees the management of flood protection 

infrastructure in Metro Manila. The drainage system consists of 580 km of open waterways, around 900 

km of drainage laterals and 59 km of drainage mains and interceptors. About thirty percent of the open 

waterways have limited access, due to the presence of illegally built structures. The Metro Manila 

floodways and hydraulic control structures are part of the Effective Flood Control Operation System 

(EFCOS). The EFCOS, which was completed in 1993, serves as a flood warning and flood control system 

in the core area of Metro Manila. This system monitors and utilizes real-time hydraulic and hydrologic 

information such as rainfall intensity and water levels in the channels to predict the incoming floodwaters. 

The EFCOS however was not fully utilized during the onslaught of Typhoon Ondoy due to operational 

issues26.  

In response, the Philippine government, with financial and technical support from the World Bank, 

formulated the Metro Manila Flood Management Master Plan, which was approved by the National 

Economic and Development Authority (NEDA) Board in 2012. The master plan proposed a set of 

measures to effectively manage major flood events in the future which include the following: 

• A dam in the upper Marikina River catchment area to reduce peak river flows entering Metro Manila 

during typhoons and other extreme rainfall events. 

• Improve urban drainage, including modernization of Metro Manila’s pumping stations; 

• Improve flood forecasting and early warning systems and community-based flood risk management; 

and, 

• Improve institutional arrangements for better flood risk management. 

The Department of Public Works and Highways (DPWH) and the MMDA have been implementing the 

project in close coordination with local governments and key shelter agencies. In 2015, the World Bank 

obtained a U$6-million grant from the Australia-World Bank Philippines Development Trust Fund and 

 
24 World Bank. 20120. Accessed on: https://www.worldbank.org/en/news/press-release/2012/02/13/integrating-flood-risk-management-
into-local-planning-saves-peoples-lives  
25 Baker & Watanabe, 2017, World Bank Blogs. Accessed on: https://blogs.worldbank.org/eastasiapacific/unlocking-the-philippines-
urbanization-potential  
26 Gilbuena et. al. Tokyo Metropolitan University. 2011. Urban Flood in the Philippines. Accessed on: 
http://library.jsce.or.jp/jsce/open/00061/2011/38-02-0042.pdf  

 

Figure PHI 11: Stranded commuters in Manila in the aftermath of 

Typhoon Ondoy (public domain) 

https://www.worldbank.org/en/news/press-release/2012/02/13/integrating-flood-risk-management-into-local-planning-saves-peoples-lives
https://www.worldbank.org/en/news/press-release/2012/02/13/integrating-flood-risk-management-into-local-planning-saves-peoples-lives
https://blogs.worldbank.org/eastasiapacific/unlocking-the-philippines-urbanization-potential
https://blogs.worldbank.org/eastasiapacific/unlocking-the-philippines-urbanization-potential
http://library.jsce.or.jp/jsce/open/00061/2011/38-02-0042.pdf
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Policy and Human Resources Development Trust Fund of Japan to finance studies and designs of other 

interventions for the next phase of the master plan implementation. The project is scheduled to be 

completed in 202427. 

9. River basins and reservoirs 

9.1. River basin approaches 

The Philippines has implemented an integrated approach to river basin management. The River Basin 

Control Office is the lead government agency in managing the country’s river basins, formed under the 

umbrella of the Department of Environment and Natural Resources in 2006. Its mandate is to rationalize 

various river basin projects and programs and formulate the country’s Integrated River Basin 

Development and Management Framework Plan. It is responsible for integrated planning, management, 

rehabilitation and development of the country’s river basins as well as coordination with the Local 

Government Units (LGUs) and non-government organizations (NGOs) in the development and 

sustainability of river basins.  

The management of river basins is operationalized through river basin organizations (RBOs). Five 

management regimes have been implemented, reflecting specific functions, needs and opportunities, 

from the widely autonomous agency to a variety of commissions, councils and committees, as well as 

multi-sector project management offices. The river basin management strategies of these RBOs are 

embodied in the Integrated Water Resources Management (IWRM) in the Philippines. While significant 

headway has been made on IWRM during the past decades, reform initiatives are still needed to provide 

an adequate enabling environment for the effective and efficient implementation of IWRM.28. 

9.2. Reservoirs 

The National Power Corporation (NPC) manages 17 large dams and 11 watersheds in the country and 

oversees the privatization of the state’s remaining undisposed power assets29, including conducting semi-

annual inspections to ensure their integrity and the safety. It also practices efficient reservoir management 

with partner agencies to help conserve water while optimizing water utilization30. Other major hydropower 

facilities are operated under contract by private entities, including the Magat and San Roque Dams, the 

largest in Philippines.  

The spillway facilities of these dams are under the 

operational responsibility of the National Irrigation 

Administration (NIA). Heavy downpours during Typhoon 

Ulysses in November 2020 triggered significant flooding in 

many parts of the country, pushing the water level of Magat 

Dam to high levels. Prior to Typhoon Ulysses, five typhoons 

had affected Isabela and Cagayan Valley and almost the 

entire Luzon, causing near continuous rain for almost two 

months. Significant releases of water from the spillway to 

ease the reservoir water-levels were perceived by the public 

to have contributed to some of the worst downstream 

flooding in 40 years. The hydropower station operators and 

 
27 World Bank. 2017. Metro Manila Flood Management. Accessed on: https://www.worldbank.org/en/country/philippines/brief/project-
highlights-metro-manila-flood-management  
28 3rd International Conference on Public Policy, 2017. State of Management Regimes of River Basin Organizations in the Philippines. 
https://www.ippapublicpolicy.org/file/paper/5938c5cd5a9f9.pdf  
29 International Journal on Hydropower and Dams, 2019. Philippines: Country Profile. https://www.hydropower-
dams.com/news/philippines-country-report/  
30 NPC, 2020. Mandate. https://www.napocor.gov.ph/index.php?option=com_content&view=article&id=28&Itemid=281  

Figure PHI 12: Magat Dam Spillway in operation (Photo 

taken from Sovereign PH: 

https://sovereignph.com/2020/11/28/magat-dam-

releases-water-anew-two-isabela-towns-warned) 

https://www.worldbank.org/en/country/philippines/brief/project-highlights-metro-manila-flood-management
https://www.worldbank.org/en/country/philippines/brief/project-highlights-metro-manila-flood-management
https://www.ippapublicpolicy.org/file/paper/5938c5cd5a9f9.pdf
https://www.hydropower-dams.com/news/philippines-country-report/
https://www.hydropower-dams.com/news/philippines-country-report/
https://www.napocor.gov.ph/index.php?option=com_content&view=article&id=28&Itemid=281
https://sovereignph.com/2020/11/28/magat-dam-releases-water-anew-two-isabela-towns-warned
https://sovereignph.com/2020/11/28/magat-dam-releases-water-anew-two-isabela-towns-warned
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the NPC denied any control over dam releases31. The NIA insisted that the Magat Dam Protocol on Dam 

Discharge and Flood Warning Operation was strictly observed during this flood operation32.     

10. Institutional and legal framework 

10.1. Institutional arrangements for flood risk management 

The Department of Public Works and Highways (DPWH) has the sole mandate to plan, construct and 

maintain flood control facilities on major or principal river basins  to mitigate the hazards and damages of 

flood disasters. The Unified Project Management Office – Flood Control Management Cluster – 

undertakes project implementation and technical research on water and sediment related disaster 

mitigation. The Flood Control Management Office (formerly Flood Control and Sabo Engineering Center) 

formulates capacity building programs on flood risk management and sediment-related (sabo) 

engineering, monitors and review the formulation of flood risk management master plans and feasibility 

studies of major and principal river basins, and conducting physical hydraulic model tests. The Planning 

Service formulates long-range, medium-term and annual development plans and programs for 

infrastructure including flood control and water resource development systems. Other relevant offices 

include Integrated Water Resources Management Office, coordinating the formulation of water-related 

policies and programs under DPWH; Bureau of Design, responsible for design of infrastructure projects 

including standards of planning and designing as well as hydrological monitoring for water level and 

discharge; Bureau of Maintenance, responsible for inventory and management of maintenance of 

infrastructure including flood control facilities; and Bureau of Equipment, responsible for dredging 

including bathemetric surveys and investigations. 

The Department of Environment and Natural Resources (DENR) is the responsible agency for 

conservation, management, development and use of natural resources, including watershed and river 

basin management. The River Basin Control Office within DENR is the lead agency to implement the 

integrated river basin management and development framework and is mandated to rationalize and 

integrate all national plans, projects and programs within the country’s river catchments/basins. They 

have prepared integrated river basin management plans for the 18 major river basins but they only 

present preliminary framework plans for water resources management, watershed management, climate 

change adaptation and disaster risk management and do not provide a comprehensive analysis and 

strategies for flood risk management. They all, however, highlight the need for funding for construction, 

operation and maintenance of flood control structures, establishment of early flood warning systems, 

watershed protection and rehabilitation, and capacity building for risk management. The Forest 

Management Bureau is responsible for protection, development and conservation of forestlands and 

watersheds. The Mines and Geosciences Bureau is responsible for managing the national geosciences 

programs on land geoscientific surveys, including geological mapping, geo-hazard assessment, and 

vulnerability assessment, as well as engineering geological and geo-environmental studies.  

Philippines Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) 

under the Department of Science and Technology is the national agency providing meteorological and 

hydrological services. PAGASA maintains a nationwide weather observation and forecasting network and 

disseminates flood bulletins and advisories.  

The Office of Civil Defense under the Department of National Defense is the implementing arm and 

secretariat of the National Disaster Risk Reduction and Management Council, the national apex body for 

disaster risk reduction, and is responsible to administer disaster risk reduction management programs.  

The local government units are responsible for developing localized river control and drainage 

structures, implementing watershed and land use management and disaster risk management measures 

 
31 https://business.inquirer.net/312019/private-firms-deny-roles-in-magat-dam-operation  
32 NIA, 2020. Magat Dam Opens Dates due to Typhoon Uysses.  

https://business.inquirer.net/312019/private-firms-deny-roles-in-magat-dam-operation
https://www.nia.gov.ph/?q=content/magat-dam-opens-gates-due-typhoon-ulysses
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on the ground. The architecture of disaster risk management consists of multi-tiered bodies down to the 

barangay (community) level, comprising a Disaster Risk Reduction and Management Office (DRRMO) in 

every province, city and municipality, and a Barangay Disaster Risk Reduction and Management 

Committee, responsible for operations requiring vertical coordination.  

The Department of Interior and Local Government (DILG) provides general supervision over local 

government units with regards to community disaster risk reduction and management.  

10.2. Disaster management and response 

Following Typhoons Ondoy and Pepeng, the Philippines enacted the Republic Act No. 10121 Philippine 

Disaster Risk Reduction and Management Act (PDRRM Act) and Strategic National Action Plan for 

Disaster Risk Reduction containing the country’s framework for disaster risk reduction and management.  

The Philippine Government, through the National Disaster Risk Reduction Management Council has 

formulated several memorandums, guidelines, and protocols that call for a more efficient and effective 

mitigation of preparedness for, response to, and recovery from hydro-meteorological induced disasters.  

The National Disaster Response Plan is the National Government’s strategic action in providing response 

assistance for managing incidents and it aims to ensure the timely, effective and coordinated response 

by the National Government, wherein all LGUs are mandated to prepare and render response for all 

eventualities of disaster within their boundaries.  

Mitigation measures for floods are composed of structural measures such as river improvement and 

sediment control facilities, and non-structural measures such as flood warning and evacuation systems, 

land use management and conservation of river basins including afforestation. Depending on the 

mitigation measure, there are various responsible agencies such as DPWH, DENR, LGUs and others. 

The current situation is that each agency implements mitigation measures under its responsibility with or 

without sufficient coordination between other concerned agencies. This lack of coordination, including 

budgetary difficulties, has been one of the reasons for an unbalanced implementation of structural 

measures and non-structural measures33. 

10.3. Legal structures 

The main legislation relevant for flood risk management are the Water Code and Republic Act 10121 

(PDRRM Act). 

The Water Code aims to establish the basic principles and framework for water resources management 

and define the extent of the rights and obligations of water users and owners as well as the administrative 

agencies to enforce the code. The Water Code stipulates the responsibilities of the government in 

constructing flood control structures and managing flood prone areas.  

The Water Code stipulates that DPWH in addition to constructing flood control infrastructure, can declare 

and establish "flood control areas" for the protection of floodplain lands, and form the Inter-Agency Flood 

Plain Management Committee for the floodplain declared as flood control area to establish close liaison 

among national and local government entities to promote the coordinated protection and management of 

flood plain lands for the mitigation of flood damages while ensuring environmental quality and public 

health, safety and welfare, and provide guidelines for local governments in the formulation of regulatory 

ordinances regarding floodplain use and occupancy. However, it has not been implemented in practice. 

The PDRRM Act paved the way for the need to “adopt a disaster risk reduction and management 

approach that is holistic, comprehensive, integrated, and proactive in lessening the socio-economic and 

environmental impacts of disasters including climate change and promote the involvement and 

 
33 World Bank. 2005. Natural Disaster Risk Management in the Philippines : Enhancing Poverty Alleviation Through Disaster Reduction. 
Washington, DC. © World Bank.   
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participation of all sectors and all stakeholders concerned, at all levels, especially the local community." 

The Act provides for the development of policies and plans and implementation of actions and measures 

pertaining to all aspects of disaster risk reduction and management, including good governance, risk 

assessment and early warning, knowledge building and awareness raising, reducing underlying risk 

factors, and preparedness for effective response and early recovery. 

In June 2011, the National Disaster Risk Reduction and Management (NDRRM) Framework, with the 

vision of attaining "Safer, Adaptive and disaster-resilient Filipino Communities towards sustainable 

development". The NDRRM Framework indicates the paradigm shift towards a proactive and preventive 

approach to disaster management. The framework shows that mitigating the potential impacts of existing 

disaster and climate risks, preventing hazards and small emergencies from becoming disasters, and 

being prepared for disasters, will substantially reduce loss of life and damage to social, economic and 

environmental assets. It also highlights the need for effective and coordinated humanitarian assistance 

and disaster response to save lives and protect the more vulnerable groups during and immediately after 

the disaster. Furthermore, ‘building back better’ after the disaster will lead to sustainable development 

after the recovery and reconstruction process. 

11. Flood forecasting, warning, and response 

11.1. Organizational arrangements 

PAGASA provides science and technology-based assessments pertinent to decision-making in relevant 

areas of concern such as in disaster risk reduction, climate change adaptation and IWRM, as well as 

capacity building. PAGASA’s Weather Division maintains a nationwide network pertaining to observation 

and forecasting of weather, flood and other conditions affecting national safety, welfare and the economy. 

It is supported by its Engineering and Technical Service Division for operation and maintenance. Its 

Hydrometeorology Division issues flood bulletins for telemetered basins and general flood advisories for 

the non-telemetered basins. 

Often threats associated with individual 

typhoons have a genesis within the jurisdiction 

of the Japanese Meteorological Agency. The 

Philippine Area of Responsibility (PAR) is an 

area in the Northwestern Pacific where 

PAGASA, monitors weather occurrences. 

When a named weather disturbance within the 

PAR has made – or is expected to make – a 

landfall in the Philippines, PAGASA is 

mandated to issue Severe Weather Bulletins 

(SWB) every three to six hours. If the weather 

disturbance is not affecting land, the weather 

agency has to issue SWBs every 12 hours. 

PAGASA runs a hydrological forecast and 

flood warning system, with data publicly 

available on its website. PAGASA is 

developing the flood forecasting and early flood warning systems in all 18 major river basins (some are 

still non-operational or under construction).   

Some LGUs are developing their own community-based flood warning systems in accordance with the 

national-level framework for early flood warning systems. The flood forecasting and warning information 

are disseminated from PAGASA through the national, regional, provincial and municipal level disaster 

risk reduction management councils and then to the concerned public. 

 

Figure PHI 13: Example track forecast issued by PAGASA. PAR indicated as 

the dotted polygon (Source: PAGASA) 
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11.2. Project support for improvements 

In recent years, PAGASA’s forecasting capabilities in terms of both inland and coastal flooding, have 

been improved, after many years of lagging behind more developed countries. In 2018 the Korean 

Government, through the Korea International Cooperation Agency, and PAGASA inaugurated the Pasig-

Marikina-Tullahan River Basin Flood Forecasting and Warning Center in Quezon City34.  

The Japan International Cooperation Agency (JICA) signed a grant agreement with the Government of 

the Republic of the Philippines in Manila, to provide grant aid of up to 1.278 billion yen (c.$10.7 million) 

for the Project for Improving Flood Forecasting and Warning System for Cagayan de Oro River Basin35 . 

And in 2019 developed the roadmap and medium-term plan for enhancement of flood forecasting and 

warning system in 201936. 

12. IFRM sector innovations and emerging trends 

12.1. Flood risk management master plans 

DPWH central, regional and district engineering offices are responsible for formulating flood control/flood 

risk management master plans and conducting feasibility studies as well as preparation of detailed 

engineering designs and implementation of the proposed flood control or flood risk management projects 

for the major and principal river basins in the country. DPWH has prioritized master planning of the 

selected 120 major and principal river basins in the Nationwide Flood Risk Assessment Study (JICA, 

2008). DPWH is now promoting formulation of flood risk management master plans, instead of the 

conventional flood control master plans that focused on flood control infrastructure only. DPWH’s flood 

risk management master plans are a basin-wide comprehensive study of a river system that discusses 

the strategies, targets and proposed interventions for flood risk management including both structural 

(such as dikes/levees, revetment, dams, floodways, etc.) and non-structural measures (such as 

watershed management, land use planning, zoning for high-risk areas, warning and evacuation systems). 

The flood risk management master plans of six major river basins have been prepared under ADB’s 

Infrastructure Preparation and Innovation Facility37.   

12.2. Nature Based Solutions 

Whilst preservation and restoration of watersheds has been practiced for some time in the Philippines in 

connection particularly with concern for increasing sedimentation in reservoirs, the approach to flood risk 

management has been very much structurally orientated.  However, there are Nature Based Solutions 

(NBS) initiatives now being taken in coastal and river management. 

For the proposed ‘New Clark City’ a river restoration project is included in the urban development with a 

meandering river channel central to the development.  Various ecosystem based projects have also 

recently begun.  

The valuation of ecosystem services, yet alone structured Natural Capital Accounting (NCA), is not widely 

considered in the Philippines (though the World Bank have facilitated NCA activities38). Currently, only a 

subset of the benefits provided by ecosystems are valued – usually extractive services such as fish and 

timber harvests. Many critical services that rely on keeping ecosystems intact, such as flood protection 

and climate mitigation, are rarely valued, encouraging short-term over-exploitation.  

 
34 Philippine News Agency, 2018. See: https://www.pna.gov.ph/articles/1056090  
35 JICA, 2018. Signing of Grant Agreement with Philippines: Support for the improvement of a flood forecasting and warning system. 
See: https://www.jica.go.jp/english/news/press/2018/180626_01.html  
36 JICA, 2021. JICA, PAGASA team up to enhance Philippine standards in forecasting rains, floods. See: 
https://www.jica.go.jp/philippine/english/office/topics/news/210712.html  
37 More information on the ADB project is available here: https://www.adb.org/projects/51294-002/main  
38 Wealth Accounting and the Valuation of Ecosystem Services website: Philippines Releases Results From Preliminary Ecosystem 
Accounts.  

https://www.pna.gov.ph/articles/1056090
https://www.jica.go.jp/english/news/press/2018/180626_01.html
https://www.jica.go.jp/philippine/english/office/topics/news/210712.html
https://www.adb.org/projects/51294-002/main
https://www.wavespartnership.org/en/philippines-releases-results-preliminary-ecosystem-accounts
https://www.wavespartnership.org/en/philippines-releases-results-preliminary-ecosystem-accounts
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Mangrove conservation and restoration can be an important part of the solution for reducing coastal risks. 

Mangroves lost between 1950 and 2010 have resulted in increases in flooding to more than 267,000 

people every year. Restoring these mangroves would bring more than $450 million/year in flood 

protection benefits39. When combined with built infrastructure, mangroves could provide an effective 

defense against storms and coastal flooding. However, there is some awareness of the utility of 

mangroves and wetlands for coastal protection. The Las Piñas–Parañaque Critical Habitat and 

Ecotourism Area is a Ramsar wetland40, surrounded by land reclamation in Manila Bay. Various 

proposals for further reclamation have considered designs sensitive to the need to protect the wetland. 

There have been some mangrove restoration efforts, for example in Bohol, coordinated by an NGO, but 

there are few examples of purely community driven efforts.  

LGUs are responsible for implementing community-based forestry projects and manage communal forest 

with an area not exceeding 50km2 41. With this mandate, the Climate Change Commission is presently 

running a resilience capacity building program with LGUs (Communities for Resilience) which essentially 

builds awareness of various national and climate and resilience frameworks. The programs predecessor 

(the Ecotown framework) included ecosystem service valuation. 

13. Strengths, weaknesses & recommendations 

13.1. Benchmarking summary 

The benchmarking report shows that the Philippines has around 35 million people at risk of a 1:100 year 

fluvial flood and around 30% of those at risk have a 1:100 year standard of flood protection which is 

average to other countries considered.  The Philippines fares well for having flood mapping prepared, 

flood warnings, increasing use of NBS and catchment protection, and a relatively high rate of expenditure 

on flood management improvements.  It has suffered heavy losses due to flood and is very susceptible 

to climate change. Surprisingly, the use of insurance for flood risk management does not feature highly 

(see main report). 

13.2. Strengths 

• The Philippines has a number of highly developed flood systems that are well maintained and operated 

in some river basins. 

• The weather forecasting agency, PAGASA has a sophisticated system of typhoon monitoring, 

prediction and warning, including (more recently) for coastal surges. There is a good system of 

weather and hydrological monitoring with long records available for many stations, but they still require 

improvements in terms of coverage and quality. 

• The organization and management for disaster risk reduction is good and there is long experience of 

managing flood risk in the Philippines. 

• A large amount of the national budget is allocated for flood control programs. The DPWH 2020 budget 

accounted for 13% of the national expenditure program, and 18% of DPWH budget – $1.83 billion – 

was allotted for flood control program capital outlay. 

 
39 Losada et al (2017) Valuing Protective Services of Mangroves in the Philippines, Technical Report, World Bank, Washington DC. 
40 A Ramsar wetland is a wetland placed under protection due to its international and ecological significance. The policies governing the 
protection of the wetlands were discussed during the Ramsar Convention held on February 2, 1971 in Iran under the auspices of 
UNESCO. 
41 Lapong, Edward & Fujihara, Masayuki. (2008). Water Resources in the Philippines : An Overview of its Uses, Management, Problems 
and Prospects. Journal of Rainwater Catchment Systems. 14. 57-67. Accessed on: 
https://www.researchgate.net/publication/308044429_Water_Resources_in_the_Philippines_An_Overview_of_its_Uses_Management_
Problems_and_Prospects  

https://www.researchgate.net/publication/308044429_Water_Resources_in_the_Philippines_An_Overview_of_its_Uses_Management_Problems_and_Prospects
https://www.researchgate.net/publication/308044429_Water_Resources_in_the_Philippines_An_Overview_of_its_Uses_Management_Problems_and_Prospects
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• Comprehensive technical guidelines are available for basin-wide flood control infrastructure planning 

including design considerations for climate change. 

• There are mechanisms for inter-agency and stakeholder coordination established at the river basin 

level (River Basin Management Councils), although they do not have legal status.   

• Data on flood risk is available to the general public though is not as easy to access as it could be due 

to funding constraints. 

• The use of NBS for both catchment and coastal food management is increasing although is not a 

mainstream practice currently. 

• There is a significant skill base of experienced engineers and scientists. 

• The expenditure of the Philippines on flood risk management is higher than other countries as a 

proportion of GDP. 

13.3. Weaknesses 

• Philippine islands are susceptible to a large number of typhoons every year and potentially this is 

being worsened by climate change. There are a large number of people living in flood risk areas in 

river floodplains and at the coast. 

• High population growth and urbanization has resulted in a high demand for development in areas that 

may be at flood risk. 

• Deforestation has worsened the rate and volume of runoff and flood peaks. 

• The progress in the development of basin-wide flood risk management masterplans has been slow 

due to the limited capacity of DPWH. Meanwhile, the regional and district offices of DPWH are 

implementing construction of flood control structures such as dikes in their respective regions, but 

often based on urgent needs and response to frequent flood disasters and without strategic planning 

or adequate coordination with the basin-wide masterplans. 

• Despite the large budget allocation for flood control, implementation has been slow due to limited 

capacities. DPWH capacities need to be enhanced to improve and accelerate the conduct of basin-

wide flood risk management studies and develop masterplans and feasibility studies that can lead the 

way to viable flood risk management projects. 

• There is a lack of data and information for effective flood risk management planning, implementation, 

and maintenance (for example, no inventory of river and basin data, flood control structures, etc.). 

• Many of the hydrometeorological monitoring stations, especially the ASTI stations42 which are primarily 

used for flood warning and evacuation for LGUs, have data quality problems with erroneous 

measurements and missing data. They also have problems of disconnection during rainfall and flood 

events, which limit their ability to monitor rainfall or water levels during extreme weather events when 

the information is most needed. These stations have been transferred to PAGASA but they need to 

be verified and improved. 

• The Philippines has a very long coastline and few coastal defenses that could prevent large storm 

surges, such as occurred at Tacloban in 2013. 

• There are a large number of agencies that have fragmented responsibility related to river and flood 

management. 

• Whilst flood management planning at river basin level is institutionalized, the practice of IFRM is not 

mainstreamed in most of the existing plans.  

 
42 Out of about 1650 operational rain gauge stations in the country, 1204 are ASTI stations 
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• While the government is making efforts to protect flood-prone areas, flood control infrastructure has 

been constructed only on several major and principal river basins, and many were constructed based 

on urgent needs as responses to flood disasters and without strategic planning.  

• Further improvements in terms of the distribution of weather and hydrological monitoring stations are 

needed, as well and improvements in the maintenance of existing stations. 

• The role of insurance as a management measure is not fully utilized.  

13.4. Recommendations 

The need for a more integrated approach to flood risk management in the Philippines is apparent and 

although there are multiple agencies involved, historic losses remain high and the risks of climate change 

make the prospect of even higher losses likely. The Philippines has many of the building blocks for a 

more effective strategy towards IFRM, but the use of integrated measures for example, is weak. 

The river basin approach for IWRM seems more advanced than similar approaches for flood 

management.  It is recommended there is continuing capacity building to integrate flood risk management 

with catchment restoration, more sensitive river management to slow flooding and use of reservoirs to 

reduce flooding. This should be combined with improved information access for planners to reduce risks, 

especially to the poorest part of society. There are opportunities for better integration of weather with 

flood forecasting and response, coastal surge prediction and identification of areas that are susceptible 

to coastal flooding. 

It seems likely that the Philippines will continue to experience more intense storm systems into the future 

so better integrated planning for climate impacts is needed, alongside increased funding for future works. 


