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Introduction 

Climate change refers to the long-term shift in temperatures and weather patt erns. 
Since the 1980s this has been a global concern that prompted countries to start taking steps 
toward mitigating the e ects of the changing weather. As the government recognized the 
vulnerability of the Philippines to calamities, Presidential Decree No. 1566 was passed in 
1978 intended to strengthen the country's disaster control capability and establishing the 
national program on community disaster preparedness by creating the National Disaster 
Coordinating Council. After more than 30 years, Republic Act No. 10121 was passed in 2010 
which altered the way the country deals with disasters from mere response to preparedness 
and in the policies governing environment. The Act provides a comprehensive, all-hazard, 
multi-sectoral, inter-agency, and community-based approach to disaster risk management 
through the formulation of the National Disaster Risk Management Framework. Under the 
Department of Human Sett lements and Urban Development (DHSUD) Board of 
Commissioners Resolution No. 915, series of 2014, which approved the Supplemental 
Guidelines for Mainstreaming Climate Change Adaption and Disaster Risk Reduction (CCA 
& DRR) in the Comprehensive Land Use Plan (CLUP), and with the support of the National 
Government Agencies (NGAs) and other local partners, Bacolod City has formulated its 
Climate and Disaster Risk Assessment (CDRA). This was prepared with the city's vision of 
making Bacolod a most livable city in the Philippines and in Asia by making it resilient to 
disasters. There is an urgency of ensuring that the mandated plans should be sensitive to the 
changing weather patt erns as well as the rapid urbanization which increases the risk to the 
e ects of climate change. 

 
The outputs generated from the reports contains the analysis on the level of risks and 

vulnerabilities of areas and sectors in the city to climate related hazards and potential impacts 
of climate change and facilitate the identiýcation of priority areas where the various 
interventions can be implemented. Series of workshops and technical assistance were 
conducted by the Department of the Interior and Local Government (DILG) and the DHSUD 
to capacitate the city in mainstreaming CCV- DRR with the updating of the CLUP. The 
assessment was conducted by the CDRA Team of DRRMO with close supervision of the City 
Planning and Development O ce (CPDO) following the Supplemental Guidelines on 
Mainstreaming CCA & DRR, and with the guidance from DILG and DHSUD. 

 
In 2018, the local DRRMO acquired 39 units Closed-Circuit Television (CCTV) as 

additional Emergency Surveillance System were installed in strategic locations for the 
enhancement of emergency preparedness and response monitoring and surveillance system 
capability of the 24/7 Disaster Operation Center (DOC) which was operating in its third year 
at that time. Mass alerting system/text blast, outdoor LED wall advisories, and reproduction 
and dissemination of Earthquake Preparedness and Solid Waste Management Flyers for ICT 
regarding calamities. A brand new truck mounted sewer jetti ng and vacuum equipment was 
procured for þood control programs through mechanical de- clogging of drainage system and 
other water ways. The construction/rehabilitation/improvement of the drainage system, 
projects for riverbanks/creek embankment, and improvement projects of evacuation centers 
in various barangays were also accomplished in the same year. The continuation of a survey 
of the Community Risk Assessment for the Community-Based Monitoring Survey with CCA- 
DRR Indicators was completed in 61 barangays by DRRMO in partnership with CPDO and 
CMO 
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Steps in Climate and Disaster Risk Assessment 
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Climate and Disaster Risk Assessment 

The Philippines is one of the most hazard prone and vulnerable countries in the 
world to climate change e ects due to its geographical location. Climate change is already 
happening and a ecting many places hence Bacolod City is not spared to these natural 
hazards and even human-induced disasters. 

Generally, all barangays of Bacolod City are susceptible to typhoons. The Barangays 
located in the coastal areas are prone to þood hazard as well as low-lying portions of 
barangay Bata, Mandalagan, Taculing and Villamonte. Most coastal barangays are also 
susceptible to Tsunami and Storm Surges based on PhiVolcs hazard map overlays, hence, 
the household populations sett led in these areas are particularly vulnerable to the e ects of 
the identiýed hazards. 

The Bacolod City has experienced various types of natural disasters in the past. The 
table below lists some of those events which resulted in loss of lives and damages to 
property as reported by the City's Disaster Risk Reduction and Management O ce 
(CDRRMO). 

List of Destructive Typhoons 
DRRMO Report to OCD & DILG 
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1. Hazards in Bacolod City 
 

1A. Flood 

Flooding occurs during heavy rains, monsoon seasons, and typhoons. Most of the low-
lying areas in Bacolod City are particularly susceptible to þooding. This problem is usually 
aggravated by inadequate drainage facilities, clogging of drainage systems with uncontrolled 
waste, encroachment of informal sett lers on drainage ways, removal of vegetation in the 
watersheds and rapid urban development. 

The low-lying areas in Bacolod City are located in the coastal barangays namely 
Barangay Banago, Brgys. 1, 2, 8, 10, 11, 12, 13, 14, 16, 35, to include portions of estuaries 
barangays - Singcang (Magsungay), Pahanocoy, Punta Taytay, Tangub and Sum-ag. 
Flooding can be noted as well in Barangay Bata, Mandalagan, Taculing and Villamonte. 

 

 
 
 

1B. LANDSLIDE 

Rain induced landslide often occur in elevated areas with considerable steepness of 
slopes and covered with unconsolidated or loose rocks and alluvium. This can also take place 
in areas where heavy surface runo occurs and natural vegetative cover is scarce or absent, 
such as denuded hills covered with grass instead of trees. 

Generally, Bacolod City have low landslide susceptibility att ributed to the gently 
sloping terrain. A minimal area with high susceptibility in Barangay Alangilan can be noted 
with MGBôs Landslide Hazard overlays but no landslide incidence has been recorded for the 
past decade. 
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1C. STORM SURGE 

Storm surge is an abnormal rise of water generated by a storm, over and above the 
predicted astronomical tide. It's the change in the water level that is due to the presence of 
the storm. In general, coastal areas are particularly high susceptible to storm surges. 
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The coastal barangays of Barangay 1, 2, 12,16,35,Banago, Singcang, Pahanocoy, 
Punta Tay-tay, Tangub and Sum-ag are susceptible to Storm Surge but fortunately, no 
incidence of occurrence in the past have been documented that a ected Bacolod City. 

 
1D. TSUNAMI 

The phenomenon we call tsunami is a series of large waves of extremely long 
wavelength and period usually generated by a violent, impulsive undersea disturbance or 
activity near the coast or in the ocean. When a sudden displacement of a large volume of 
water occurs, or if the sea þoor is suddenly raised or dropped by an earthquake, big tsunami 
waves can be formed. The waves travel out of the area of origin and can be extremely 
dangerous and damaging when they reach the shore. 
htt p://itic.ioc-unesco.org/ 

Tsunamis are projected by the Philippine Institute of Volcanology and Seismology 
(PHIVOLCS) to a ect the coastal Barangays of Punta Tay-tay, Sum-ag, Pahanocoy and 
Tangub will experience a 5 to more than 6 meters Tsunami Wave Heights. Tsunami 
inundation and wave heights were computed based on worst case scenario (M8.0) along 
Negros Trench. DOST/PHIVOLCS 

 

1E. liquefaction 

Liquefaction is a phenomenon in which the strength and sti ness of a soil is reduced 
by earthquake shaking or other rapid loading. Liquefaction occurs in saturated soils, that is, 
soils in which the space between individual particles is completely ýlled with water. htt 
ps://depts.washington.edu/liquefy 

Liquefaction can be noted in the map overlay from the Philippine Institute of 
Volcanology and Seismology (PHIVOLCS) to a ect portions of the coastal Barangays of 
Punta Tay-tay, Sum-ag, Pahanocoy , Tangub, Singcang, Banago, Brgys. 1, 2, and 35. No 
noted liquefaction incidence has been recorded in the past for Bacolod City. 
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1F. Earthquake / Ground shaking 

The City-scale Ground Shaking Hazard map of Bacolod City was generated using 
seismological software, topographic maps, geophysical information and existing literature. 
The active faults used for modeling include East Negros Fault System, Sibulan Fault, Central 
Negros Fault, Candoni Fault, West Negros Fault and other earthquake generators in the 
province. DOST-PHIVOLCS 

Bacolod City is categorized in the Philippine Institute of Volcanology and Seismology 
Earthquake Intensity Scale (PEIS) as Intensity VII in severity. The result of this can be 
destructive to structures and surroundings whenever displacement of rocks or rock materials 
below the earthôs surface occur. Occasional ground movement in the City can be felt when 
sudden displacements along Negros Fault System ýssures in the solid and rigid layer of the 
earth generate TECTONIC EARTHQUAKES. 

 
 

bacolod city 
of 
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1G. Volcanic Eruption 

The Canlaon Volcano straddles the provinces of Negros Occidental and Negros 
Oriental, approximately 30 km (19 mi) southeast of Bacolod, the capital and most populous 
city of Negros Occidental and whole island. It is one of the active volcanoes in the Philippines 
and part of the Ring of Fire. It is an active stratovolcano and the highest mountain on the 
island of Negros in the Philippines as well as the highest point in the Visayas, with an 
elevation of 2,465 m (8,087 ft) above sea level. 

Based on the generated lava þow hazard map produced by Phivolcs with the 
assumption that the activity/eruption will occur from the active cone, Bacolod City is not 
susceptible to hazards brought about by the explosion of the volcano. In terms of location, 
Bacolod is situated in an area that is approximately 30 km (19 mi) southeast of Bacolod, 26- 
km away from the 4-km PDZ (Permanent Danger Zone) set by Phivolcs around the volcano 
where abnormal conditions and sudden phreatic explosions might occur. Also, there were no 
potential Lahar pathways/areas highly prone to lahars as well as areas prone to pyroclastic 
þows were identiýed. 
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2. Analysis on Exposure and Sensitivity of Systems to Hazards 
 

2A. Population 

The exposure database of population was derived from the impact chain and barangay 
boundary map (*.shp ýle) by extracting the number of households. Population exposure will 
be used to estimate the potential number of severely a ected individuals based on the 
sensitivity indicators. 

Exposure and Risk to Flood 
The map above with (MGB) Flood Hazard Overlay shows the areas in the City susceptible 
to þooding. Most of the areas a ected are the coastal barangays, low-lying communities as 
well as portions of major waterways 
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Population Database and Risk to Flood by Barangay, by Susceptibility 
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The (MGB) Flood Hazard Overlay over barangay administrative boundary shows the 
areas in the city with high susceptibility to þooding. 26,480 of the Cityôs household 
population is categorized to High Flood Susceptibility being located in the coastal areas as 
well as in the low- lying communities. With the identiýed number of household in high þood 
susceptibility areas, around 30% are identiýed as High Risk considering the location and 
the materials their houses are made, economic status, their low coping capacity to protect 
their families and to recover from the impacts of disasters. 
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Exposure and Risk to Storm Surge 

The potential to experience occurrence of storm surges will be mostly felt by 
communities located along and near the coast of the City. These communities are the 
populated locations and measures have been enacted to minimize or even remove the risk 
to the exposed population. Relocation of families living in coastline is also considered in the 
programs and projects of the Local Government Unit. 

 

Population Database and Risk to Storm Surge by Barangay, by Susceptibility 
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In the event that a Storm Surge Advisory 3 will struck Bacolod City, majority of the 
areas that will be a ected will be the coastal communities of the city considering that it is 
densely populated and most houses are on stilts and made of temporary materials. 
Mangrove planting along designated areas as well as strict implementation of No Build 
Zones in the bu ered easement of the coastline is encouraged to lessen the impact of 
Storm Surge whenever it will happen in the future. 
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Exposure and Risk to Tsunami 

In the event the Negros Trench moves, PHIVOLCS projects that the areas that will 
be a ected are the coastal Barangays of Punta Tay-tay, Sum-ag, Pahanocoy and Tangub 
with a 5 to more than 6 meters Tsunami Wave Heights. Tsunami inundation and wave 
heights were computed based on worst case scenario (M8.0). 

Population Database and Risk to Tsunami by Barangay, by Susceptibility 
 

 
Waves produced by TSUNAMI from the area of origin and can be extremely 

dangerous and damaging when they reach the shore. PHIVOLCS projected using overlay 
maps shows that the southern area of Bacolod will be a ected with 5- to more than 6 
meters inundation. Communities in the southern coastline are at High Risk and will be 
severely damaged when Tsunami incidence will occur. 
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2B. Urban Use 

The exposure database for urban use covers land uses such as commercial, 
residential, tourism, parks and recreation and other unique urban uses. 

 

 

Exposure and Risk to Flood 
Most part of the Urban area of the city is exposed to low to moderate þooding 

susceptibility considering that some structures are at a low elevation and the drainage 
system needs to be improved and expanded. The eastern part of the city experiences low 
exposure to þooding considering that most structures are located at a higher elevation 
except sett lements located near the rivers. 

Urban Use Database and Risk to Flood by Barangay, by Susceptibility 
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Urban Use Database and Risk to Flood by Barangay, by Susceptibility (Conôt.) 
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Exposure and Risk to Storm Surge 

The (PHIVOLCS) Storm Surge Hazard Overlay over the Central Business District 
shows the few areas in the city with high susceptibility to Storm Surge. Most of the urban 
areas are not exposed to the hazard based on the map overlay. It can be noted also that 
BREDCO area (Reclamation Project) serves as bu er for the commercial establishments 
and communities along the coastline whenever the occurrence of storm surge will happen. 

 

Urban Use Database and Risk to Storm Surge by Barangay, by Susceptibility 
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Risk of Urban Use to Storm Surge 
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2C. Natural Resources 

The exposure database for natural resources covers the areas used for agriculture 
(rice farm) and aqua-culture based production areas. 

 

Exposure and Risk to Flooding 

The location of rice farms in Bacolod are scatt ered in the di erent barangays. The 
MGB Flood Hazard Overlay over Agriculture shows that most of the rice farm are only 
exposed to low - moderate susceptibility to þooding. Although the rice farms are not that 
susceptible to þooding, mitigation measures and programs are implemented for the 
sustainability of production in agricultural communities. 
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Exposure and Risk to Storm Surge 

Rice Farms (Agriculture) in Bacolod City are not exposed to Storm Surge as shown 
by the map overlay by Phivolcs. 

Exposure and Risk to Tsunami 
A small portion of Rice Farms (Agriculture) in the south of Bacolod City (Barangay 

Sum-ag) are exposed to 1 - 2 meters Storm Surge as shown by the map overlay by 
Phivolcs. 


