
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX F 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
ANNEX F: Past Research on Vulnerabilities and an Overview of Existing Literature on 
Climate Change Impacts in the Philippines 
 
 

Our country is a leader in combating climate change. At the same time, our nation is 
one of those that has so far felt the harms of climate change most acutely and is at most risk. 
Despite increasing government investment in reducing climate change risks and managing 
disasters, the disastrous impacts of climate change are clearly beyond the capacity and 
resources of the people and our government to adapt to and address. The effects of climate 
change on workers, the poor, and other vulnerable people are exacerbating societal 
inequalities and threatening the full enjoyment of both human rights and the constitutional 
guarantees of health and a balanced and healthful ecology.    

 
Situated in the so called “typhoon belt”, the Philippines is exposed to multiple hydro-

meteorological hazards, e.g. tropical cyclones, flooding, and even droughts. On average, the 
country is hit by 20 typhoons every year, just under half of which make landfall.1 In 
particular, the eastern coast of the country is highly exposed to typhoons with wind speeds of 
200 kilometers per hour. In many risk and vulnerability assessments the Philippines ranks 
among the most affected countries in terms of climate change impacts and extreme weather 
events.2 Other studies further argue that the Philippines is one of the most disaster-prone 
countries in the world.3 Researchers conducted a vulnerability mapping of 530 subnational 
areas in Southeast Asia. By overlaying maps for exposure to hazards, sensitivity, and adaptive 
capacity, they created a map of the vulnerability of Southeast Asia, with the Philippines 
exhibiting the highest levels of vulnerability (Figure 1).  
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Figure 1: Multiple Climate Hazard Map of Southeast Asia4 
 

 
 
 
 Experts have found that the country must spend a substantial portion of its annual 
budget to repair and rehabilitate devastated communities. The World Bank stated that the 
country spends 0.5% of its annual GDP responding to natural hazards.5 Between 1998 and 
2009, the Philippines was forced to deal with costs of up to US$24.3 billion (23.9% of GDP) 
resulting from storms that exposed 12.1 million people.6  
 
 Research has shown the resilience of the affected communities and individuals to be 
relatively high, due to their experience adapting to past disasters.  However, hazards can 
exceed such coping capacities.7 The 2013 super-typhoon Yolanda (Haiyan) illustrates the 
extent of the exposure and vulnerability of the country to these kinds of extreme events. 
Despite forecasts and warnings provided days in advance, the typhoon killed more than 6,000 
people, affected millions of others, and devastated areas in central Leyte. Haiyan is stated to 
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be the strongest cyclone that made landfall in the Philippines, including the storm surge it 
induced.8  
 

According to the World Bank,9 the EMDAT disaster database10 shows that in the years 
2000 to 2008 weather-related disasters accounted for 98% of all people affected and 78% of 
all people killed due to disasters in the Philippines. This is substantiated by the IPCC 4th 
assessment report, which states, with very high confidence that climate change currently 
contributes to the global burden of diseases and premature deaths. Further, the report 
determines with high confidence that an increased number of people are suffering from death, 
disease, and injury due to heat waves, floods, storms, and droughts.11 

 
 In 2005, the researchers from the klima Climate Change Center of the Manila 
Observatory, Ateneo de Manila University and Xavier University looked specifically at the 
climate change impacts on Philippine coastal communities.12 Their findings are consistent 
with the observations of Petitioners from Alabat, Quezon, Verde Island Passage, and 
Batangas and include the following: 
 

• Climate change-induced sea-level rise leads to tidal variation, increasted water depths, 
water movement alterations, and increased seawater intrusion into estuaries and rivers, 
which in turn affect the balance and harmony of the ecosystem.13 
 

• Some low lying small islands of the Philippines will suffer from erosion and salt water 
intrusion, with a rise of 1.0m expected to inundate more than 5000 ha of land in 19 
municipalities of Manila, Bulacan, and Cavite, and a 2.0m rise aggravating riverine 
flooding in the densely populated tributaries of Manila Bay (particularly the 
Pampanga and Pasig rivers).14  
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11 Confalonieri, U., B., Menne, R., Akhtar, K. L., Ebi, M., Hauengue, Kovats, R. S., … A.Woodward. (2007). 
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• Warmer waters will adversely affect certain species of plankton and fish, as well as 
sea grasses and corals, while possibly simultaneously enhancing the growth of some 
harmful algal species. The recurrence of toxic algal blooms in Manila Bay, especially 
the dominant alga, Pyrodinium bahamense varcompressum, has been attributed to the 
increased sea surface temperatures.15  
 

• Temperature changes could also contribute to a redistribution of fish populations and 
disrupt migration patterns for pelagic fishes, which, combined with over-fishing and 
coral bleaching, may reinforce fishery collapse.16  
 

• The disruption of salt and fresh water balance caused by warming may lead to a 
mismatch between the plankton blooms and juvenile fishes that depend on them for 
food, potentially leading in the long term to species shifts and impacts to commercial 
fisheries.17  
 

• Warming alters the growth rates and physiological functions of sea grasses and 
changes their distribution and patterns of reproduction, affecting the many marine 
species that depend on them for food.18  
 

• Other organisms like marine mammals, may also suffer from habitat destruction, 
fragmentation of population and disruption of their trophic dynamics.19 

 
 In another study, Peng, et al. (2004) found that higher night temperature due to climate 
change had already led to diminished rice yields, with irrigated field experiment data from 
1992 to 2003, rice grain yield fell by 10% per degree centigrade increase in the minimum 
temperature during the dry season.  
 
 The preceding studies are now a decade old. As the IPCC AR5 does not add 
significantly to projections of change at a regional level, Greenpeace Southeast Asia 
commissioned its own study to give greater specificity and detail for the Philippines, insofar 
as that is possible. An independent researcher, Carsten Walther, authored an overview of 
existing literature (Table 1) on climate change impacts in the Philippines in his individual 
capacity as climate researcher for Greenpeace Southeast Asia. Mr. Walther is associated with 
the Potsdam Institute for Climate Impact Research (PIK).20  
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Table 1: Vulnerability matrix – overview of relevant literature for the impact of climate 
change on the Philippines21  
 

 

 
 
His review is limited to peer-reviewed publications and yields the following major findings: 
  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21 Walther. C. 2015. Literature review of studies related to climate change impacts in the Philippines. An internal 
document prepared for Greenpeace International and Greenpeace South East Asia. April, 2015. p.27-28 



• Temperature significantly increased in the past.22 This warming trend will persist into 
the future, although with accelerating rates of increase. Increases in heat extremes 
have been confirmed for the past23 and for the future.24 
 

• Sea level rise (SLR) will be stronger in Southeast Asia than in the rest of the world.25 
This impact of climate change is related to the issue of land subsidence, which itself 
strongly depends on natural and anthropogenic factors. Groundwater extraction, which 
is anthropogenic, can further lead to saltwater intrusion into the freshwater storages.  
 

• Observed changes in precipitation are hard to quantify due to the heterogeneous 
precipitation patterns in the country and the different methods used, data analyzed, 
time horizons employed, and indicators considered by the various publications. 
However, even contradictory statements given by various literatures26 can be seen as 
relevant and correct under their specific assumptions. Projections of precipitation are 
also challenging, which is reflected in differences in the climate models. Total 
precipitation is expected to slightly increase. The IPCC stated that there is medium 
confidence of a moderate increase in rainfall in Southeast Asia. 27 
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RESEARCH 1.  
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Precipitation Extremes over Southeast Asia. SOLA; Yao, C., Qian, W., Yang, S., & Lin, Z. (2009). Regional 
features of precipitation over Asia and summer extreme precipitation over Southeast Asia and their associations 
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• Increasing trends of extreme precipitation were found for the past –in both intensity 

and frequency.28 The importance of this type of precipitation for the whole water 
budget can be relatively high.   
 

• Villafuerte et al. (2014) confirmed an extension of dry periods in the past. 29  Looking 
to the future, Taylor et al. (2012)30 and Sillmann et al. (2013)31 identify an increasing 
drought risk in Southeast Asia.  
 

• With regard to major problems for the Philippines, such as tropical cyclones, the 
conclusions found in the literature are hard to generalize (similar to precipitation). 
Literature shows increasing intensity of storm events,32 but no significant trends in 
their frequencies33 in the past. Park et al. (2014) found different but insignificant 
trends for different data sets for the region.34  The future changes in tropical cyclones 
are well summarized in Knutson et al. (2010).35 The global average of intensity is 
increasing; simultaneously, models show a decreasing frequency for the future. A 
future rise in frequency is only expected for the most intense tropical cyclones36 
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EARTH SYSTEM SCIENCES DISCUSSIONS 12613 (2012). 
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Constrained by the dependency of the regional characteristics to sea surface 
temperature (SST) distributions in the future, this is also assumed for the region of 
SEA.37 Model results also suggest an increase in storm-centered rainfall.38 
 

• The importance of the El Niño Southern Oscillation (ENSO) phenomenon for the 
variability of tropical cyclones (TCs)39 and precipitation40 is large. But according to 
the IPCC, the confidence in projected changes for the future remains low. 
 

• All the mentioned impacts of climate change represent a large burden for society and 
the natural diversity in the country. Many people depend on agriculture or aquaculture 
sectors that are strongly susceptible to climatic conditions. For agriculture, the 
literature lists many issues: droughts, saltwater intrusion, SLR, TCs, temperature (in 
particular nighttime temperature) increase, precipitation patterns, diseases, insects, and 
land degradation. SLR and saltwater intrusion only play a minor role, as most 
agriculture in the country does not take place in coastal areas.41 It is not possible to 
judge which of the other stressors is most important. This depends on the region and 
the local conditions, e.g. type and variety of crops, distance to flood prone areas, etc. 
Droughts have already resulted in widespread impact on food supplies in the country. 
According to the literature they could be more frequent in the future42 and their impact 
will be amplified by population growth. As these factors add pressure to agricultural 
yields that are already stressed, adequate adaptation measures should be taken. Unlike 
historical cases, famines today can be buffered with the national or global market, but 
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executive-report (last accessed June 19, 2015). 
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only if infrastructures and logistics are available. Another interesting argument in the 
literature is that people have already demonstrated their ability to deal with a certain 
amount of climate variability, but in combination with more stressors this ability could 
be overextended.43 Some further argue for using this indigenous knowledge for future 
adaptation strategies.  
 

• The impacts related to the ocean (e.g. sea level rise, typhoons, floods, ocean 
acidification etc.) are of particular interest to the Philippines, as it is the country with 
the longest coastline in the world. The past and future developments in these issues 
have been addressed, but their influence on certain sectors will depend on more than 
just the pure exposure to the impacts. Most literature is pointing out that the impacts of 
climate change often are strongly interrelated with human activities and lead to a 
worsening of the particular problematic (e.g. human induced subsidence by 
groundwater extraction).44 The example of the coral reefs is illuminating. De’ath et al. 
(2012) show that the corals are obviously able to cope with certain pressure of climatic 
changes, but only if additional pressure by human activities is omitted. 45  
 

• Independent of the future changes in cyclone activity, we must assume growth in the 
amount of damages as more and more people, assets, and economic power are situated 
in exposed areas. Only adequate infrastructure and adaptation measures can lower 
their vulnerability.46 In particular, the fast growing urban settlements must tackle these 
problems. Climate related issues (e.g. UHI, SLR, floods…) can only be solved by 
meeting the challenges of the non-climatic stressors (e.g. high urbanization rate, 
migration, informal settlements, lack of important basic living standards…). 
Nonetheless, adaptation activities in some areas could relieve the burden of climate 
change. For instance, providing access to clean water and adequate sanitation (both 
under risk by storm activity and saltwater intrusion) strengthens people’s coping 
capacity, especially with regard to infectious diseases. The literature has looked into 
relations between occurrence rate of infectious diseases and climatic conditions. Some 
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studies found a relation to temperature and/or precipitation for dengue47 but other 
results seemed to be neither consistent nor significant. This can be traced back to a 
large importance of non-climatic reasons for the spread of the illness48 but also to the 
varying conditions in the country, in particular for the precipitation which is often 
discussed as a factor. 
 

• Noting limited knowledge regarding the spatial distribution of vulnerability to climate 
change, most vulnerable areas found are drought prone areas housing populations 
strongly dependent on agricultural yields as food and income source. For regions 
further situated near the coast, additional risks contribute to an even higher 
vulnerability. All the coastal areas where coral reefs and mangroves are still present 
should be regarded as vulnerable. The same is true for the corresponding communities 
nearby. The possible disappearance of an ecotype seems to be of particular importance 
as the reversal is almost impossible. Much detailed knowledge regarding the spatial 
distribution can potentially be found in the listed case studies of Table 2 (next page). 
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Table 2: Overview of case studies related to climate change impacts or adaptation in the 
Philippines49 
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