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ABOUT THIS REPORT 

 
This report is intended to serve data and information needs from researchers, practitioners and 

policy makers on this particular earthquake event.  The objective is to collect and put in a single 

reference relevant perishable data, scientific information, and observations framed in the 

context of the disaster risk management and reduction laws, regulation and practice in the 

Philippines.  Initial data analyses and comparative studies with previous damaging earthquakes 

in the Philippines and the particular region of Bohol were also undertaken to inform on the 

overall context of earthquake hazard, vulnerability and risk in the region and to draw lessons 

that can be applicable to other major urban centers such as Metro Manila.  

 

This report has not been externally reviewed.  From this initial release, EMI is calling for 

external contributions from relevant national and local government agencies, humanitarian 

agencies involved in the response and early recovery, development agencies and other NGO’s 

engaged in the rehabilitation and reconstruction process.  It also calls on researchers and 

practitioners to review and provide their input, feedback and potential additions and 

corrections.  All contributors will be recognized for their input.  The sole objective is to serve 

future research, improve knowledge and practice to reduce losses and suffering from 

earthquakes and other disasters.  

 
Comments and inputs can be sent to boholteam@emi-megacities.org.  
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1 INTRODUCTION 

1.1 Background of the Study 

On the 15th of October 2013, a magnitude 7.2 earthquake hit the Visayas region in Central 
Philippines (Refer to Figure 1 in Chapter 2 of the report). The epicenter was located in the 
vicinity of the municipalities of Sagbayan and Catigbian in the province of Bohol. The 
earthquake generated 94 felt aftershocks1 (National Disaster Risk Reduction and Management 
Council (NDRRMC), 2013a) and triggered other hazards such as intense ground shaking, 
landslides, mass wasting, and liquefaction. It resulted in the death of 2232 people and the 
displacement of 367,5803 people (UN Office for the Coordination of Humanitarian Affairs, 
2014). It also caused significant damage to public infrastructures such as roads, bridges, 
schools, public buildings, and hospitals, to homes and private establishments and to cultural 
heritage and geologic sites (historic churches in Bohol and the famous Chocolate Hills).  
 
The loss as expressed in infrastructure damages is estimated at PHP2.26 billion or about US$53 
Million4 (NDRRMC, 2013a). On the other hand, the rapid loss estimation of CATDAT/James 
Daniell, gives a total damage value coming out to between US$55-100 million (up to PHP4.5 
billion) with a median US$89.4 million (PHP3.9 billion). Reconstruction costs in the impacted 
areas have been estimated at PHP7 billion or around US$162 Million.  (CEDIM, 2013) 
 
Although the province of Bohol has experienced strong earthquakes before, the Mw7.2 October 
15, 2013 earthquake is one of the biggest and most destructive earthquakes the province has 
experienced in recent times and one of the most devastating to have hit the Philippines. 
 
 
1.2 Motivation  

This study was conducted primarily to understand the scientific parameters of the earthquake 
and its immediate and long term impacts on population, infrastructure and economy of the 
region, as well as to assess the performance of the structures of disaster risk management 
(DRM) – mainly in terms of preparedness, response and recovery - in the province of Bohol and 
in the country to deduct lessons learned. Most of information in the report is from secondary 
data and interviews of various officials and first responders.  Due to fund limitations, the EMI 
team could not undertake its own field work to collect first hand data. 
 
In the past 23 years alone, the province of Bohol has experienced four strong earthquakes with 
magnitudes greater than 5, making it a tectonically active region. The Mw 7.2 earthquake in 
2013 is the last and strongest yet that struck the island-province. Given the level of devastation 
and damage that it has caused, it is imperative to identify and analyze the physical, social and 
economic factors that contribute to the province's vulnerability to disasters particularly 
earthquakes. The earthquake has become a test for the province in the areas of disaster 
preparedness, emergency management and response, rehabilitation, and recovery. Aspects of 
risk reductions are difficult to discuss at this stage though there is a clear message to “build back 

                                                           
1 As of November 3, 2013, the 2013 Mw 7.2 Bohol Earthquake has caused 3,198 aftershocks, 94 of which were reportedly felt according to 
PHIVOLCS (NDRRMC, 2013a) 
2 Out of the 223 total fatalities, 210 are in Bohol (RDRRMC, 2013b).  
3 This number is the total of displaced people who are currently inside evacuation centers and those outside evacuation centers. Tracking 
and comprehensive registration of internally displaced persons in evacuation camps is a challenge since people frequently move between 
their damaged houses and tents, depending on aftershocks and occasional weather incidents that affect their houses (i.e. landslides, 
aftershocks) and tents (i.e. flooding, rain.). Data source of the figures as cited by the Revised Bohol Earthquake Action Plan is the 
Department of Social Works and Development and the Disaster Response Operations Monitoring and Information Center as of 12 
December 2013. 
4USD figure is based on the average foreign exchange rate of 1 USD = 43 PhP in November 2013.  
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better” among the public agencies and NGO’s engaged in the recovery and reconstruction 
process.  However, no comprehensive technical guidelines related to reconstruction of the 
physical infrastructure have been released.  One interesting aspect is that the earthquake 
reflects the efforts of the local government of Bohol in complying with the provisions stated in 
the Republic Act 10121 or the Philippine Disaster Risk Reduction and Management Act of 2010.  
As it is explained later in the report, the Philippines DRRM Act of 2010 is far reaching in terms 
of decentralizing authority for disaster risk management and reduction planning and 
programming to local governments.  The Province of Bohol and the several local government 
units of the province were in the middle of their planning efforts to comply with the law when 
the earthquake happened.  For other provinces, communities and the country of the Philippines 
as a whole, the event served as a reminder of the importance of planning and preparing for 
earthquakes and other hazards, whether man-made or natural.   
 
This study was undertaken with the following objectives:  
 

1) To compile relevant scientific information about the earthquake and its impacts on the 
population and the built environment on the island province of Bohol. 

2) To provide data on the physical on the socio-economic impacts of the earthquake. 

3) Based on the information collected, identify the factors which influenced the response 
and recovery of Bohol province to the M7.2 earthquake.  

4) To derive possible lessons for building the resilience of Bohol and other local 
governments in the Philippines to earthquake hazards. 

The study is intended as work in progress for further contributions from the Provincial 
Government of Bohol, relevant national agencies, and organizations, specialists, experts and 
individuals who have worked in the collection and analysis of the scientific data, and the 
organization, planning and implementation of the response, relief, recovery and rehabilitation 
of Bohol province.  The aim is to update the report once more data and information is made 
available.  
 
 
1.3 Scope and Limitations of the Study 

The findings and initial analysis found in this report cover the effects of the October 15, 2013 
Mw 7.2 earthquake in the Bohol province only. There are several limitations: 
 
- The study relied mainly on the secondary data released by the national government 

agencies and selected reports from humanitarian agencies (e.g. UN Office for the 
Coordination of Humanitarian Affairs) involved in the response and recovery, personal 
communication from technical specialists and first responders, and news items from 
reliable news agencies. 

 
- An analysis of secondary data was used for this study. At the time of the writing of the 

report, some of the scientific data on the earthquake as well as the actual damage and 
casualty data were limited and mostly came as updates from National Government Agencies 
particularly Philippine Institute of Volcanology and Seismology (PHIVOLCS), National 
Disaster Risk Reduction and Management Council (NDRRMC), and Department of Social 
Welfare and Development (DSWD). No final report has been published yet.   

 
- The section on the Physical and Socio-Economic Profile of Bohol used the data available on 

the website of the Provincial Planning and Development Office of Bohol while the shapefiles 
for basemaps of Bohol came from an open source site called PhilGIS.  
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Because of its several limitations, particularly on the availability of relevant data, it is 
recommended that this study be further developed to come up with a more substantial analysis 
of the characteristics, impacts and lessons learned from this earthquake.  
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2 SETTING THE CONTEXT 

2.1 Overview of Bohol Province 

2.1.1 Physical Background and Built Environment 

2.1.1.1 Location and Size 

Approximately centered at north latitude 9° 50′ and east longitude 124° 10′, Bohol is located in 
the central part of the Philippine Archipelago (Figure 1). It is surrounded by other islands of the 
Visayas region such as Cebu, Siquijor, Negros Oriental and Leyte.  Bohol is roughly oval-shaped, 
with the longer axis oriented northeast and approximately 90 km long, while the shorter axis is 
about 60 km long, covering an area of about 4, 820.95 sq. km. (Philippine Statistics Authority-
National Statistical Coordination Board, 2013).  
 

 
Figure 1. Location Map of Bohol  

(EMI, 2014) 
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2.1.1.2 Climate  

The climate of the Philippines is tropical and maritime, characterized by relatively high 
temperature, high humidity and abundant rainfall. There are two major seasons: (1) the wet 
season, from June to November, and (2) the dry season from December to May.  Based on the 
distribution of rainfall, four major climate types are recognized in the country (Figure 2).   
The climate of Bohol is classified as Type IV.  This climate type is characterized by an even 
distribution of rainfall throughout the year and a general absence of dry season. 
 
 

 
Figure 2. Climate map of the Philippines  

(kidlat.pagasa.dost.gov.ph/cab/climate.htm) 
 
 

2.1.1.3 Topography and Drainage 

The central and northern parts of Bohol are vastly covered by rolling plains and flatlands. The 
eastern and western coasts are bordered by northeast–southwest trending mountain ranges 
that reach elevations of up to 800 meters and drop steeply into the sea (Figure 3). Mt. Mayana is 
the highest point in the island with elevation that runs up to 870 meters. 
 
The drainage pattern of Bohol is generally radial, with rivers draining all throughout the 
province. The west is drained by the Abatan and Wahig-Inabanga Rivers; the north by Alog, Ipil 
and Soon Rivers; the east by the Mabini and Guindulman Rivers; and the south by the Loboc-
Loay, Jagna and Garcia-Hernandez Rivers. Rivers and ports serve both navigation and tourism 
purposes in the province (Aenet.org, n.d.). Figure 4 shows Loboc River, one of the major rivers 
and waterways in the island.  
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Figure 4. One of the major river and waterways in Bohol  

(Bendimerad, 2008) 
 
 

Figure 3. Topographic Map of Bohol  
 (Bohol Provincial Planning and Development Office, n.d.) 
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2.1.1.4 Tectonic and Geologic Setting  

Bohol is part of the western zone of the Philippine Mobile Belt and lies within the Visayan Sea 
Basin. The said basin is filled with almost 4000 m thick sediments (Faustino et al. 2003). It is 
flanked by two active trench systems of opposing polarities: the east-dipping Negros Trench in 
the west, and the west-dipping Philippine Trench in the east (Figure 5). About 40 km east of 
Bohol lies the left-lateral strike-slip Philippine Fault Zone which has been responsible for many 
of the major earthquakes not only in the region, but in the country as a whole.     
 
The geology of Bohol is mainly composed of a basement complex and overlying sedimentary 
units. The former is an agglomeration of ophiolitic units, metamorphic rocks, various volcanic 
rocks and intrusive rocks made up mainly of dioritic plutons, while the latter include carbonate 
and clastic rocks that were deposited in deep to shallow environments (Figure 6) (Faustino et 
al. 2003, Aurelio and Pena, 2004). 
 
 

 
Figure 5. Schematic map of the Philippines showing the major tectonic features  

(Beroya, 2008) 
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Figure 6. Geologic map of Bohol  

(Mines and Geosciences Bureau, 2013) 
 

 

2.1.1.5 Soil  

The soil cover in Bohol is relatively thin. Most of the hills and ridges have meagre to no soil 
cover at all. This is due to the fairly rapid surface drainage all over Bohol. Soils are mostly clay 
and silt, with sandy soils limited to few coastal areas (Figure 7). These soils fall under types D 
and E in the NEHRP Site Classification (BSSC, 1995), thus tend to amplify ground shaking.  
Shaking is amplified when the underlying soil is relatively soft. When an earthquake is strong 
and close enough to cause damage, the damage will be greater on soft soils  (USGS, 2012a). The 
sandy coastal deposits may be susceptible to liquefaction. When in loose state, a saturated 
sandy deposit shaken by an earthquake is subject to increased pore pressure and reduced 
effective stress. When the excess pore pressure increases to an amount equal to the overburden 
pressure, the soil loses its intergranular forces, behaves like liquid and is said to liquefy (Beroya, 
2008). Buildings and infrastructure built over it will then sink, settle or overturn.  
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Figure 7. Soil Map of Bohol, 2013 
 (Provincial Planning and Development Office-Bohol, n.d.) 

 
 
2.1.1.6 Natural Hazards  

Being a country exposed to various natural hazards due to its geographical and geological 
characteristics, Philippines is frequently hit by disasters primarily triggered by natural 
phenomena that are hydro-meteorological, geophysical, or both in nature. Bohol is henceforth 
exposed to these hazards, namely:  earthquakes5, tropical cyclones, droughts, storm surges, 
landslides, liquefactions, and tsunamis.  
 
Due to its unique soil characteristics, the region is also vulnerable to the appearance of 
sinkholes. Sinkholes typically appear when the ground, usually of limestone terrain, collapses 
due to intense ground movement. 
 
  
2.1.1.7 Built Environment 

Over the years of development in the province, there has been an observed increase in built-up 
areas (buildings and critical facilities) and expansion of road and transportation networks. The 
increase is attributed to intensification in the urban area barangay6 built-up centers and 
clustering of settlements, particularly in the province capital Tagbilaran City. Built-up areas in 

                                                           
5 Earthquakes are generated by the presence of major and minor faults in the island as indicated by terraced slopes and cliffs particularly 
in the southern and central parts of the province (Provincial Government of Bohol, 2011).  
6A barangay is the smallest government unit in the Philippines. It is the Filipino term for a ward or district. 
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Bohol comprise 21,882 ha or 5.32% of the province’s total land area. This observed trend is 
particularly evident in Tagbilaran City7 and along the coast lines of Baclayon.  
 
 
2.1.1.7.1 Infrastructure 

1. Road and Transportation 
The transport network of Bohol consists of its road network, five major seaports 
(Tagbilaran City, Tubigon, Talibon, Ubay and Jagna), and two airports8 (Tagbilaran City and 
Ubay).  
 
Of the transport networks in Bohol province, the road network is the foremost 
infrastructure for transportation linking port entry points, service and commercial centers, 
and other major destinations.  

 
2. Internal Linkages 

Bohol's road network has a total road length of 5,948 km of which 10% is classified as 
national roads, 16% provincial roads, 1% city roads, 5% municipal and 68% barangay 
roads. Figure 9 below shows the type of pavement of the entire road network in the 
province.  

 

 
    Figure 8. One of the major roads in the Bohol Island linking  

the provincial capital Tagbilaran to Chocolate Hills (Bendimerad, 2008) 
 

                                                           
7Tagbilaran has a total land area of 3,270 hectares, of which 69.98% are residential, 6.36% are commercial, 2.45% are institutional, 2.64% 
are industrial, 9.98% agricultural, 4.08% are allotted for other uses such as sanitary landfill, cemetery and airport runway, and 0.60% are 
for special uses (e.g. high-tension power lines). 
8A domestic airport in Tagbilaran City and a feeder airport in Ubay. Construction of a new airport in Panglao Island, one of the province's 
major tourist areas, will begin in November 2013. 
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Figure 9. Types of Pavement (Road Network), Bohol 

 
 
The bridges within Bohol's road network has a total of 4,601 linear meter or 4.601 km of which 
67% are concrete, 12% are steel, 0% are bailey and 11% are timber bridges. 
 

 
Figure 10. Suspended pedestrian bridge over the island’s major river 

(Bendimerad, 2008) 
 
 
 

2.1.1.7.2 Critical Facilities and Utilities 

1. Water and Sanitation 
There are 90 service providers for Level III systems and 96 operating bodies for Level II 
systems. Majority of the waterworks utilize spring source (69 systems), while the remaining 
systems use deep wells. Level I facilities are still being used in rural barangays (German 
Technical Cooperation, Department of Interior and Local Government, and Provincial 
Government of Bohol, 2003).9 
 

2. Power and Energy 
The power supply in Bohol is provided by the National Power Corporation (NAPOCOR). This 
power supply is then distributed by the Bohol Light Company, Inc. and Bohol Electric 
Cooperative (BOHECO). BOHECO I operates six (6) substations and maintains 3,440 circuit 
km of distribution lines in 26 towns in Bohol (BOHECO I, n.d). BOHECO II operates in 21 
municipalities of Bohol (BOHECO 2, n.d).  

 

                                                           
9Levels of water system in the Philippines: 
Level I Stand-alone water points, e.g., handpumps, shallow wells, rainwater collectors 
Level II Piped water with a communal water point, e.g., borewell, spring system 
Level III Piped water supply with a private water point, e.g., house connection 

3% 
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3. Communication 
Communication in Bohol is established through the use of public calling offices. There are 
various landline and cellular phone communication providers in the province. These are 
PLDT, ISLACOM, Bayantel, PCO, Cruztelco, Smart, Globe, and Sun Cellular (Provincial 
Government of Bohol, n.d.). 
 

4. Housing 
As of 2010 Census of Population and Housing of the National Statistics Office, there are 
259,520 housing units in Bohol for a total population of 1,255,128. The census shows a ratio 
of 101 households for every 100 occupied housing units with 4.8 persons per occupied 
housing unit.  
 
One third or 33.87% of the occupied housing units has outer walls made of concrete, brick, 
or stone, followed by 26% of bamboo, sawali10, cogon11, or nipa12 and 22% of half concrete, 
brick, stone, or half wood.  
 
 

2.1.2 Demographics, Economic, and Cultural Characteristics 

2.1.2.1 History 

Bohol was discovered by Miguel Lopez de Legazpi’s expedition in 1565. Like any 15th Century 
Spanish expedition, the intent of the Legazpi expedition was not solely to acquire wealth but to 
spread Christianity as well. As a result, after 333 years of Spanish colonization, Christianity 
became embedded in the spirit and structure of Bohol’s culture - majority of the local 
population have converted to Roman Catholicism and many elaborately-designed Roman 
Catholic churches have been built. 
 
With the Boholanos Christianized, many of the churches established have now become the 
province’s most priceless heritage possessions. Churches form a great part of Bohol’s heritage. 
Among these many churches are the Baclayon, Loboc, Loon, and Maribojoc, which were 
declared as National Cultural Treasures for their importance to the province’s culture, history 
and architecture. 
 

                                                           
10Sawali refers to woven split bamboo mats used in the Philippines to construct walls. 
11Cogon refers to any several tall grasses (Imperata cylindrica) of  southeastern Asia used especially for  thatching, fodder, and erosion 
control. 
12Nipa refers to thatch made of leaves of the nipa palm (Nypa fruticans) used for construction in stilt houses in the Philippines.   
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Figure 11. (1) Baclayon Church (Wikimedia Commons, 1997), (2) Loon Church (Anon.), (3) Loboc  

Church (Teresa Martinez, 2013)  and (4) Maribojoc Church (Michael Robb, 2009) 
 
It is important to note that though the historical Roman Catholic churches top the list in terms of 
cultural significance, the Boholanos also value other built cultural resources found in their 
province such as ancestral houses, archaeological sites, and site objects. Below is a map of all the 
churches in Bohol (Figure 12). 
 

 
Figure 12. Churches in Bohol (EMI, 2014) 
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2.1.2.2 Population 

2.1.2.2.1 Level and Growth  

Bohol is the second13 most populous province-after Cebu-in Central Visayas. As per 2010 
census, the population in Bohol reached a total of 1,255,128 (637,428 males and 617,700 
females). Considering the 2.92% population growth rate estimated from 1995 to 2000, it is 
expected that this total population of Bohol will double by 2024 (Provincial Government of 
Bohol, n.d.).  
 
Currently, there are a total of 242,307 households in the province, with 5.1 as the average 
household size (Provincial Government of Bohol, n.d.). 
 
 
2.1.2.2.2 Population Distribution 

Tagbilaran City, being the only city14 in the province, is the most populous area in the province 
with 96,792 people. The least populated municipality, on the other hand, is Sikatuna with 6,380 
people. Table 1 and 2 show the five most and least populated municipalities in the province, 
respectively. 
 
 

Table 1. Top Five (5) Most Populated City/Municipality, Bohol 

Rank Municipality / City Population 

1 Tagbilaran City 96,792 
2 Ubay 68,578 
3 Talibon 61,373 
4 Tubigon 44,902 
5 Carmen 43,579 

 
Table 2. Top Five (5) Least Populated City/Municipality, Bohol 

 

 

 

 

 
2.1.2.2.3 Density 

Next to Cebu, Bohol is the second most densely populated province in Central Visayas. It has 
been estimated that the province’s population density increased from 242 persons per km2 in 
1995 to 276 in 2000 (Provincial Government of Bohol, 2011). In the following years, this rate is 
anticipated to rise and put more stress on the resources and environment of Bohol (Provincial 
Government of Bohol, 2011). Moreover, in conjunction with the denser population, is the higher 
exposure to hazards as well, which at the same time puts Bohol at greater risk to natural 
disasters. 

                                                           
13Bohol comprises 24% of the total population of Central Visayas. 
14Under the Local Government Code of 1991, both cities and municipalities are divided into barangays. However, only cities are governed 
by their own municipal charter. See Annex 1 for more info.  

Rank Municipality / City Population 

1 Sikatuna 6,380 
2 Corella 7,699 
3 San Isidro 9,125 
4 Albuquerque 9,921 
5 Sevilla 10,443 
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2.1.2.3 Economy 

2.1.2.3.1 Gross Regional Domestic Product (GRDP) of Central Visayas 

According to the Bureau of Agricultural Statistics (n.d.), industry, service, and agriculture, 
fishery and forestry account for the economy of Central Visayas. In 2011, the share of industry 
(mining, quarrying, manufacturing, construction, electricity, gas, and water) in the economy of 
the region was 55.8%. Service (transport, communication and storage, trade, finance, 
ownership of dwelling and real estate, private services, and government services), in contrast, 
share as high as 36.4% in the region’s economy. Only 7.8% of the region’s economy were shared 
by agriculture, fishery, and forestry, which is the primary economic driver of Bohol.   
 
 
2.1.2.3.2 Economic Drivers of Bohol 

Having a large agricultural area, agriculture15 predominantly accounts for the economy of Bohol. 
Agricultural activities16 in the province such as livestock and poultry raising, fishing, and crop 
cultivating greatly influences the Bohol’s economy. However, in recent years, both the 
handicraft and tourism17 industries are becoming great stimulants to Bohol’s economic growth. 
Products being exported by Bohol are not solely agricultural anymore (e.g. starch, rice, banana, 
cattle, hog, mangoes, copra, prawns and other marine products), nowadays, handicrafts (e.g. 
baskets, woven raffia, and galvanized iron sheets) are exported as well (National Economic and 
Development Authority, 2013). Being one of the most sought-after tourist destinations in the 
Philippines, investments and business establishments have also started to pour in the province. 
 
 
2.1.2.4 Employment 

According to the Provincial Executive Legislative Agenda (ELA) (2011), the total population of 
those aged 15 and above in 2009 was 809,944 persons or 64% of the province’s total 
population. A total of 542,224 persons were in the labor force. Of these numbers, 458,721 
persons were employed, 83,502 were unemployed, and 34,160 were visibly underemployed.  
 
Given the economic structure of Bohol, it is not surprising that Boholanos are engaged in 
different kinds of jobs. In 2003, 42% were engaged in agricultural works, 22% were into 
industry jobs, and 36% were employed in the services sector (Provincial Government of Bohol, 
2011). 

 

Figure 13. Employment by Type of Industry (2003), Bohol 
 

                                                           
1550% of this is utilized for major crops such as rice, corn, coconut, mango and banana. 
16These activities make Bohol the food source of Central Visayas. 
17Bohol has a largely tourism-led economy with 3,663 hectares or 0.89% of land utilized for tourism purposes. In 2011, Bohol received an 
influx of domestic and foreign visitors of 565,652. 
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2.1.3 Land Use Management 

2.1.3.1 Classification 

The total land area of Bohol is approximately 411,726 hectares (ha), which is 43% of the 
region's land area and 1.4% of the total land area of the Philippines. Out of this area, about 
310,455 ha or 75% are classified as alienable and disposable land, while the remaining 101,271 
ha or roughly 25% are timberland (or forestland) area. Out of this forestland, almost 15% or 
75,766 ha is under protection through the National Integrated Protected Area System (NIPAS 
Act or RA 7586) and Environmentally Constrained and Environmentally Critical Areas18. 
 
 

 
 
 

2.1.3.2 Utilization 

Agriculture remains the dominant land use comprising 273,950 ha or 66.56% (50% of this is 
utilized for major crops such as rice, corn, coconut, mango and banana), followed by 24.61% of 
forestland and 5.32% of built-up areas (residential, commercial, institutional, socialized 
housing). Table 3 and Figure 15 shows the breakdown of the land use category based on the 
approve municipality or city land use plan. The land use map of Bohol is illustrated in Figure 16.  
 

Table 3. Actual Land Utilization, Bohol 

Land Use Category Area Percent 

Agricultural          273,950  66.56% 

Forestland          101,271  24.61% 
Built-up            21,882  5.32% 
Roads/bridges              4,612  1.12% 
Tourism              3,663  0.89% 
Industrial              2,672  0.65% 
Easement              1,916  0.47% 
Mining              1,138  0.28% 
Parks/plaza                  196  0.05% 
Cemetery                  115  0.03% 
Housing                    69  0.02% 
Landfill                  102  0.02% 
TOTAL 411,586 100% 

Source: Approved Municipal/City Land Use Plan as cited in the Provincial Development and Physical 

Framework Plan 2010-2015 Volume 1, 2010 

                                                           
18Environmentally Critically Areas (ECAs) are areas covered by Presidential Proclamation 2146 but not belonging to environmentally 
constrained areas. 
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Figure 14. General Land Classification, Bohol 
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Figure 15. Actual Land Use, Bohol 

 (Approved Municipal/City Land Use Plan as cited in PDPFP 2010-2015 Volume 1, 2010)  
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Figure 16. Land Use Map, Bohol 
(Provincial Planning and Development Office-Bohol, n.d.)  

 

2.1.4 Earthquake Context of Bohol 

The Philippine Islands lie in the Pacific Ring of Fire which is a series of subduction zones in the 
Pacific Ocean. In Bohol Island, the East Bohol Fault is the only active fault mapped by PHIVOLCS 
(Lagmay, et al., 2013). Other mapped active faults and trenches nearby that may affect the 
island are the Negros Trench, the left-lateral strike-slip Philippine Fault Zone,, Central Negros 
Fault, Cebu Lineament, and East Bohol Fault (Figure 17). 

 

 
Figure 17. Distribution of Active Faults and Trenches in Central Philippines 

(Source: PHIVOLCS) 
 
Due to the country's tectonic setting and broad seismic activity, it may be safe to assume that 
there are more blind faults yet to be mapped. In Bohol, investigation of blind fault structures 
was triggered by the 06 February 2012 Mw 6.9- Negros Oriental Earthquake. Geoscientists 
based their assumptions on two factors: first, it occurred in an area where no known active fault 
exists19 and second, there was no ground rupture associated with the earthquake, even whilst 
considering the location and shallow depth of focus (PHIVOLCS, 2013d).  
 
The occurrence of the Bohol Earthquake on 15 October 2013 in an area where no known active 
fault is mapped raised the suspicion of a blind active fault. There is a current effort by PHIVOLCS 
to trace the blind fault where over 3,000 aftershocks have been recorded after the earthquake. 
More details on the 2013 earthquake will be revealed later in the study. 
 
Furthermore, the island of Bohol has experienced four notable earthquakes for the past 23 
years. Three of these occurred within the confines of the province and the other one is located in 
the nearby Negros Island (see Figure 18). Annex 4 compares the impact of the following events 
in terms of losses of life, property, and assets: 
 

1. 6.8 Ms Bohol Earthquake of February 8, 1990 
2. 5.6 Ms Bohol Earthquake of May 27, 1996 
3. 6.9 Ms Negros Earthquake of Feb. 6, 2012 

                                                           
19A fault is said to be active if there is movement in the last 10,000 years. (USGS, 2012b) 
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4. 7.2 Mw Bohol Earthquake of Oct. 15, 2013 

 

 
Figure 18. Epicenters of the Four (4) Recent Earthquakes that Affected the Province of Bohol  

in a Span of 23 Years  
 
The 6.8 Ms earthquake of February 8, 1990 occurred on the eastern and south-eastern side of 
Bohol Island in the town of Anda. Most of the damaged buildings were either old/poorly-built 
which lack the necessary structural capacity to resist a strong ground shaking (PHIVOLCS, 
1990). Unlike the two recent earthquakes, casualty was minimal but almost 3000 buildings 
including churches were damaged (compared to 71,378 for the 2013 earthquake20). Bridges 
connecting the towns collapsed and some roads were damaged. Apart from infrastructure, there 
were economic losses such as disruption in agri-fishery production, particularly the fish ponds 
which is essentially built on soft and wet soil. Six (6) fatalities were reported and more than 200 
were injured in the event. A further 46,000 people were displaced and at least 7,000 among 
them were rendered homeless. (PHIVOLCS, 1990) 
 
The May 27, 1996 Ms5.6 earthquake was weakest damaging event to hit Bohol Island in recent 
times. It only caused minor damages to infrastructure and property, and no fatalities were 
incurred. Similar to its predecessor, damages were confined to poorly built structures such as 
old wooden shanties, unreinforced masonry houses and even limestone walls of buildings. Old 
wooden bridges were also damaged. Again, destruction was generally due to ground shaking. 
The earthquake left cracks in the walls, in the columns and other non-structural elements of the 
building with some about 3 millimeters thick and as long as 3 meters. Some of these cracks that 
were present during the 1990 seismic activity and were aggravated by ground shaking. In 
response to these building damages, the Municipality of Inabanga demolished a school to avoid 

                                                           
20These are the figures as of November 6, 2013 based on SitRep No. 52 re: Earthquake Incident report of the Regional Disaster Risk 
Reduction and Management Council - Region VII.  
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further casualties from aftershocks or future events. Based on records, the impact from this 
earthquake was limited to five municipalities; namely: Clarin, Inabanga, Trinidad, Tubigon, and 
Loay (PHIVOLCS, 1996). 
 
Almost 16 years later, another earthquake struck but this time in the neighboring province of 
Negros Oriental. Due to the distance from the epicentre to Bohol Province, approximately 74 
kms away from Tagbilaran City, destruction was nominal in contrast to the havoc wrought in 
Cebu and the twin provinces of Negros. Strong ground shaking of PHIVOLCS Earthquake 
Intensity Scale (PEIS) V was felt in the island of Bohol following the quake. The magnitude was 
recorded to be at Ms6.9. There were 51 dead, 112 injured and 62 missing in the aftermath of the 
event, all from the Negros Oriental Region and none from Bohol. The total population served 
inside and outside evacuation centers from the heavily affected provinces of Cebu and Negros 
Oriental amounted to 37,578 families or 187,320 persons.  (NDRRMC, 2012) 
 
With the exception of the event in 1990, Bohol experienced minor damaged to earthquakes 
prior to 2013. Damages were geographically limited and restricted to structures that were 
poorly built and those that were built using non-engineered light materials. However, these 
seismic activities have produced cracks on walls and columns in some of the buildings. Those 
existing cracks intensified after each of these minor occurrences.  
 
 
2.2 Understanding the Prevailing Disaster Risk Management 

Context in the Philippines 

 
Experience has shown that a decentralized governance process is the most efficient in achieving 
mainstreaming and making progress in disaster risk reduction (EMI, 2007, 2010, 2013).  The 
use of resources is more optimized; higher learning opportunities are offered; and more 
pertinent decision-making process takes place.  In a decentralized process, the roles and 
responsibilities of the stakeholders are better located and better defined, in particular those of 
the central authorities versus the local authorities as indicated in Figure 19 below. This 
structure of disaster management has been advocated and put in practice by EMI for many 
years. The notion of ‘decentralized DRM’ is recognized and reflected in the legal and 
institutional aspects of the DRM system of the Philippines and is embedded in R.A.10121, which 
gives significant tasks and responsibility to local government21 as explained in the following 
sections. 
 
 

                                                           
21A local government unit in the Philippine context may be a province, a city, a municipality or barangay in the descending order of 
geographical scale and scope of political power. A nested pattern is formed as each LGU with its own territorial jurisdiction is 
geographically embedded in the next much larger and higher unit. Thus, a barangay is one part of a municipality or city, a municipality 
forms part of the province, and a province is an integral component of the country as a whole (Serote, 2005). 
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Figure 19. Conceptual diagram for EMI mainstreaming model assigning roles and 

responsibilities to various stakeholders (EMI 2007, 2010, 2013) 
 

2.2.1 National Context 

2.2.1.1 The Legal Aspect 

Cognizant of the importance of mainstreaming and of reaching a more efficient DRM system, the  
DRM laws and provisions in the Philippines and principally the Republic Act of 10121 or the 
Philippine Disaster Risk Reduction and Management Act of 2010 embody a decentralized 
paradigm (Table 4), with responsibilities, autonomy and authority particularly assigned to 
Local Government Units22 (LGUs) (Mohanty, 2005; EMI 2013). 
 

Table 4. Philippine Laws and Provisions Related to DRM Decentralization 

Standing Laws 
on Disaster Risk 
Reduction and 
Management 

 

Provisions Relevant to Local Government Units 

Presidential 
Decree No. 1566 

 Enjoined self-reliance among local officials and constituents during 
emergency operations; 

 Enjoined local governments to organize disaster coordination councils at 
every geopolitical level in localities; 

 Outlined the duties and responsibilities of disaster coordinating councils; 

 Granted authority for LGUs to program their funds for disaster-related 
activities in addition to the 2% Calamity Fund as provided in Presidential 
Decree No. 474. 

The Local 
Government 
Code of 1991 
(RA 7160) 

 Handed down the principal responsibility to deliver public services, plan 
and implement development initiatives and ensure the general well-
being of their respective constituents to the LGUs; 

 Earmarked funds for expenditures related to the onset of calamitous 
events; 

 Mandated provinces, cities, municipalities and barangays to set aside 5% 
of their local income as annual lump sum allocations for disaster relief, 
rehabilitation, reconstruction and other works and services for 
calamities. 

The Philippine  Reorganized and renamed ‘Local Disaster Coordinating Councils’ (LDCCs) 

                                                           
22 In the Philippine context, the local government unit may be a province, a city, a municipality or barangay. 
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Standing Laws 
on Disaster Risk 
Reduction and 
Management 

 

Provisions Relevant to Local Government Units 

Disaster Risk 
Reduction and 
Management 
Act of 2010 (RA 
10121) 

into ‘Local Disaster Risk Reduction and Management Councils’ 
(LDRRMCs) in lieu of the LDCCs, pursuant to Presidential Decree No. 
1566; 

 Mandated the establishment of the Local Disaster Risk Reduction and 
Management Offices (LDRRMO) in every province, city and municipality, 
which are responsible for a number of tasks which include: 
a. Performing local risk assessments; 
b. Contingency planning, consolidation of disaster risk information; 
c. Organizing multi-hazard early warning systems; 
d. Community awareness programs, formulation of DRRM plans and 

policies; 
e. Supervision of emergency response and recovery activities at the 

local level; 
f. Serving as the executive arm of the LDRRMC. 

 Mandated the establishment of the Emergency Operations Center (EOC); 

 Development of a comprehensive Local Disaster Risk Reduction and 
Management Plan (LDRRMP); 

 Mainstreaming of DRRM in existing governance processes to avoid 
straining the limited sources of  via: 
a. Designation of a dedicated personnel to man LDRRMO; 
b. Integration of risk parameters in the formulation of the 

Comprehensive Land Use Plan23 (CLUP); 
c. Inclusion of risk reduction measures in key services such as health, 

education, social welfare, infrastructure, public safety, etc. 
d. Incorporation of DRRM-related programs, projects and activities 

(PPAs) in the LGUs’ Annual Budget (AB) and Annual Investment 
Program (AIP), as indicated in the Executive Legislative Agenda (ELA) 
and Comprehensive Development Plan (CDP).24 

 Institutionalizing and accruing the Local Disaster Risk Reduction and 
Management Fund (LDRRMF) that would be drawn from not less than 
5% of the total estimated revenues from regular sources. 

  Source: EMI, 2013 
 
2.2.1.2  The Institutional Aspect 

The Philippine disaster coordination framework is aligned to the politico-administrative 
subdivision of the country. Its operationalization is through the multiple-level Disaster Risk 
Reduction and Management Councils (DRRMC) at the national and local levels. 
 

 National Disaster Risk Reduction and Management Council (NDRRMC)25 – The NDRRMC 
serves mainly as the spearhead body for carrying out DRRM tasks and responsibilities at 

                                                           
23 The CLUP is a planning document prepared by LGUs to rationalize the allocation and proper use of land resources. The plan projects 
public and private land uses in accordance with the future spatial organization of economic and social services. 
24 The CLUP serves as a long-term guide for the physical development of the locality, the framework for the management and co-
management of the local territory. The CDP, anchored to the CLUP, is a multi-year plan which consolidates the programs and projects 
necessary to carry out the objectives of the different development sectors identified in the CLUP. This is further explained in the Annex 2 
of this report.  
25The NDRRMC is chaired by the Secretary of the Department of National Defense (DND) and co-chaired by the Department of Interior and 
Local Government (DILG) Secretary for Disaster Preparedness, the Department of Social Welfare and Development (DSWD) Secretary for 
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the national level. It does not have a regular budget and operates through its members 
(see Annex 1 for details) DRRM networks at the regional and local level.  

 
 Regional Disaster Risk Reduction and Management Council (RDRRMC)26 – The RDRRMC 

coordinates the DRRM activities and policies of the national government agencies at the 
regional level (Figure 20). Similar to the NDRRMC, RDRRMC has no budget of its own 
and can operate only through mutual coordination with the activities of its member 
agencies and DRRM networks at the local level, which it supervises and evaluates at the 
same time . 

 
 Local Disaster Risk Reduction and Management Council (LDRRMC) – In charge of 

covering all non-national and non-regional level direction, development 
implementations and coordination of DRRM activities and programs is the LDRRMC. As 
seen in Figure 20 below, the Provincial DRRMC, City DRRMC, Municipal DRRMC, and 
Barangay DRRMC constitute the LDRRMC at the provincial, city, municipal, and 
barangay levels.  

 
 Metro Manila Disaster Risk Reduction and Management Council (MMDRRMC)27 – 

MMDRRMC in essence is a RDRRMC. However, its composition of CDRRMCs situated in 
the most highly urbanized Philippine region (Figure 20), the National Capital Region 
(NCR) (usually known as Metro Manila), makes it distinct in contrast to other DRRMCs 
of other Regions. Given that the NCR is the only Philippine region subdivided into cities, 
each HUCDRRMC in NCR is akin to the level of a PDRRMC. Furthermore, like any City or 
Municipality DRRMC, a HUCDRRMC is constituted by BDRRMCs. 

 
 

                                                                                                                                                                                     
Disaster Response, the Department of Science and Technology (DOST) for Disaster Prevention and Mitigation, and the National Economic 
Development Authority (NEDA) Director General for Disaster Recovery and Rehabilitation. The Office of Civil Defense (OCD) serves as its 
operating arm in coordinating activities and functions to implement policies and programs, and advises on disaster risk reduction and 
management matters (see Figure 20 on the subsequent page). Overall, including OCD, NDRRMC has 36 members coming from the 
government, CSOs, and the private sector (see Annex 1 for details). 
26Normally, with the DSWD, DILG, DOST, and NEDA Regional Directors acting as Vice-Chairpersons, the OCD Regional Directors are 
designated as Chairpersons of the RDRRMCs. However, in the case of ARMM, the Regional Governor is elected as the RDRRMC 
Chairperson. Overall, the existing OCD regional offices serve as the Secretariat of the RDRRMCs whether the region is autonomous or not. 
27Within the Implementing Rules and Regulations (IRR) of RA 10121, the Metro Manila Development Authority (MMDA) is designated as 
the Ex-Officio Head/Chair of the DRRMC while the OCD-NCR, DILG-NCR, and DSWD-NCR are designated as Vice-Chairs for DRRM (see 
Annex I for details) 
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Figure 20. DRRMC Institutional Arrangements in the Philippines28 

 
 
 

                                                           
28For the specifics of DRRM powers, roles and responsibilities of the DRRMCs, please refer to the Philippine DRRM Act of 2010, which can 
be found in this link: http://www.gov.ph/2010/05/27/republic-act-no-10121/ 
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2.2.2 Local Context: The Province of Bohol 

2.2.2.1 Governance Structure 

In accordance with the Philippine Disaster Risk Reduction and Management Act of 2010, the 
Provincial Disaster Risk Reduction and Management Council (PDRRMC) was established 
through the Executive Order No. 05, Series of 2010.  Formerly the Provincial Disaster 
Coordinating Council, the PDRRMC was reconstituted to primarily lead the continuous 
development of strategic and systematic approaches to reduce hazards, vulnerabilities and risks 
as well as manage the consequences of disasters in the province. Furthermore, the council 
coordinates the DRM activities of government agencies, private institutions and civic 
organizations for the protection and preservation of life and property during disasters and 
emergencies (Office of Civil Defense, n.d.). The PDRRMC is organized as such that various 
provincial, national government agencies, civil society organizations, League of Barangays 29 and 
the private sector are well-represented. The organization is a composite of other LDRRMCs 
located in the cities, municipalities and barangays of the Province of Bohol30 (Figure 21).  
 

 
Figure 21. DRM Governance Structure of the Province of Bohol 

 
The Executive Order No. 5, Series of 2010 also created the Provincial Disaster Risk Reduction 
and Management Office (PDRRMO) under the Office of the Governor. The office is mandated to 
perform the following tasks: 
 

1) Coordinate disaster risk reduction and management activities,  
2) Formulate and implement comprehensive DRRMP,  
3) Organize / conduct training programs for DRRM, disaster monitoring,  
4) Identify/ assess and manage the hazards, vulnerabilities and risks,  
5) Maintain database of human resource, equipment, directories and location of critical 

infrastructures, (6) serve as the secretariat and executive arm of the PDRRMC,  
6) Coordinate other risk reduction and management activities, and  
7) Implement policies, programs of the PDRRMC.  

 

Disaster preparedness and management services in Bohol have also been formalized with the 
organization of various disaster response teams such as the Search and Rescue Unit, Evacuation 
Unit, Emergency Medical Unit, Relief Unit, Fire Suppression Team and the Transport Teams. 

                                                           
29The League of Barangays or also known as the Liga ng mga Barangay is a formal organization of all the barangays in the local government 
unit. 
30Please refer to Annex 1-Table 20 for the list of Cities and Municipalities in the Province of Bohol.  
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2.2.2.1.1 DRM Initiatives 

DRM initiatives of the Province of Bohol are mainly in collaboration with various National 
Government Agencies in the Philippines (Table 5). The province is in continuous partnership 
with NGAs to cope up with the challenging needs of reducing and managing natural and man-
made disasters.  
 
 

Table 5. DRM Initiatives of the Province of Bohol with various  
Philippine National Government Agencies 

Partner NGAs DRM Initiatives 

Department of Science and Technology 
(DOST); Office of Civil Defense; Mines and 
Geosciences Bureau (MGB); Philippine 
Atmospheric, Geophysical and Astronomical 
Services Administration (PAGASA); Philippine 
Institute of Volcanology and Seismology 
(PHIVOLCS); Department of Agriculture – 
Bureau of Soils and Water Management (DOA-
BSWM); National Mapping and Resource 
Information Authority – Department of 
Environment and Natural Resources (NAMRIA-
DENR) 

 Hazard Mapping and Assessment for 
Effective Community-Based Disaster Risk 
Management or READY Project: 

o Multi-Geo-Hazard Mapping of 
Bohol 

o Rapid Earthquake Damage 
Assessment (REDAS) of Bohol 

o Risk Database on: schools, bridges, 
barangay halls, hospitals and 
among others in the province, city 
and municipalities. 

Office of Civil Defense (OCD)  Regional Launching on Integrating Disaster 
Risk Reduction (DRR) and Climate Change 
Adaptation (CCA) in Local Development 
Planning and Decision-Making Processes 

Department of Public Works and Highways 
(DPWH) 

 Mainstreaming DRM in the Project 
Development Cycle for Roads and Bridges  

Department of Education (DOE)  Adoption of the Safe School Design 
Department of Health (DOH)  Adoption of the Safe Hospitals Design 
Department of Environment and Natural 
Resources (DENR) 

 Climate Change and Environmental Impact 
Assessment 

  Source: Provincial Government of Bohol, 2011 

At the time of the earthquake, the DRM structure of the province to comply with RA 10121 were 
still a continuous work in progress and that there were various development and improvement 
issues that needed to be addressed, such as the following (Provincial Government of Bohol, 
2011):  
 

 Development of a Reliable Risk Data Banking System; 
 Development of a Reliable Inventory of Disaster Management Resources and Services 

(per City/Municipality); 
 Development of Hazard and Disaster Response Facility Maps for easy guidance and 

reference; 
 Improvement and Support of Early Warning Mechanisms and Initiatives (e.g. personnel 

augmentation, upgrade of equipment/facilities and continuous build-up of database). 
 

The lack of these documents and particularly the lack of a bank of data most certainly had an 
impact on the effectiveness of the response and recovery, such as identification of emergency 
roads, shelters, and resources.  
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3 THE MAGNITUDE 7.2 BOHOL EARTHQUAKE 

3.1 Occurrence 

On October 15, 2013 at 8:12:31 am local time, a Mw 7.2 earthquake of tectonic origin was 
predominantly felt in the entire Central Visayas Region, particularly in Bohol. The size of the 
earthquake shook nearby provinces such as Negros Occidental, Leyte, Panay, Masbate and those 
located at the northern areas of Mindanao as well.  
 
The earthquake occurred as the result of shallow reverse faulting on a moderately inclined fault 
wthin the crust of Sunda plate, rather than on the deeper subduction zone plate boundary 
interface. The depth of the event is further described by the U.S. Geological Survey as 
“…indicates it ruptured a fault within the crust of the Sunda plate, rather than on the deeper 
subduction zone plate boundary interface. At the latitude of this earthquake, the Philippine Sea 
plate moves towards the west-northwest with respect to the Sunda plate at a rate of 
approximately 10 cm/yr, subducting beneath the Philippine Islands several hundred kilometers 
to the east of the October 15 earthquake at the Philippine Trench.” (Department of the 
Interior/USGS, 2013) 
 
3.2 Origin: An Undiscovered Blind Fault 

Before the occurrence of the earthquake, it has been an established scientific knowledge among 
PHIVOLCS seismologists that there was at least one active fault line in the province, namely the 
East Bohol Fault located in the Municipality of Carmen (see Figure 19 below). There was 
recognition that the island had several blind faults that remained unmapped. Initial reports 
have then cited the East Bohol Fault to be the epicenter or point source. Earthquake parameters, 
including epicentral location and hypocentral depth later improved as data from other 
seismological observatories were received. 
 
It was later discovered that the relocated was between the Municipalities of Catigbian and 
Sagbayan in Bohol and not in Carmen. This occurrence is now being studied and initially named 
by PHIVOLCS as the North Bohol Fault (NBF). (PHIVOLCS, 2013a) 
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Figure 22. Active Faults and Liquefaction Susceptibility Map, Region VI & VII (PHIVOLCS, 2008c) 
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Shake/intensity maps of major worldwide earthquakes become available after a few hours from 
several seismological observatories, such as from NEIC-USGS (Figure 23).  
 

 
Figure 23. USGS ShakeMap (Department of the Interior/USGS, 2014)  

 



 

37 | P a g e  

 

 The 15 October 2013 Bohol, Philippines Earthquake: Technical Report Initial Release 

EMI © 2014 

 

 
Figure 24. Epicenter of the 2013 Mw 7.2 Earthquake as established by PHIVOLCS, 

Bohol (EMI, 2014) 
 

 
Figure 25. Mw 7.2 Bohol Earthquake Aftershocks based on Seismicity Data from 

PHIVOLCS (EMI, 2014) 
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Based on the concentration of the aftershocks (see Figure 25), the NBH can be traced31 in the 
north western part of Bohol following a 4° northeast and 5°southwest trend reverse fault. This 
fault runs a length of approximately 100 km from mainly inland to offshore areas in the 
southwest portion of Bohol and is expected to extend northeast of Inabanga towards Getafe and 
southwest towards Loon and Maribojoc (Lagmay, et al., 2013; PHIVOLCS, 2013c).  

3.3 Magnitude and Intensity 

Under the U.S. Geological Survey Magnitude/Intensity Comparison,32, the Mw 7.2 Bohol 
earthquake is considered as a major earthquake with the potential to cause serious damage to 
ordinary substantial buildings and the natural environment (Department of the Interior/USGS, 
2013). Consistently, the tremors were recorded to be under PEIS  destructive (VII) to very 
destructive (VIII) intensities in Bohol33, particularly in the cities and municipalities of 
Tagbilaran City, Maribojoc, Loon, Tubigon, Calape, Clarin, Inabanga, Buenavista, Danao, 
Sagbayan, Catigbian, San Isidro, Antequera, Balilihan, and Cortes. These intensities are 
characterized by certain conditions and subsequent geologic hazards (Table 6).   
 

Table 6. PEIS34 Description of Earthquake Intensities VII (Destructive) and VIII (Very Destructive)  

Intensity Description 

VII (Destructive) 

 Most people are frightened and run outdoors. People find it difficult 
to stand in upper floors. 

 Heavy objects overturn or topple. Big church bells may ring. Old or 
poorly built structures suffer considerable damage. Some cracks may 
appear on dikes, fish ponds, road surfaces, or concrete hollow block 
walls. 

 Limited liquefaction, lateral spreading and landslides are observed. 
Trees are shaken strongly. 

VIII (Very Destructive) 

 People are panicky. People find it difficult to stand even outdoors. 

 Many well-built buildings are considerably damaged. Concrete dikes 
and foundations of bridges are destroyed by ground settling or 
toppling. Railway tracks are bent or broken. 

 Liquefaction and lateral spreading cause man- made structure to sink, 
tilt or topple. Numerous landslides and rock falls occur in 
mountainous and hilly areas. Boulders are thrown out from their 
positions particularly near the epicenter. Fissures and fault rupture 
may be observed. Trees are violently shaken. Water splashes or slops 
over dikes or banks of rivers.  

Source: PHIVOLCS, 2008d 

 

3.4 Impacts 

The impacts of the Mw 7.2 earthquake to Bohol have been extensive by nature—geologically, 
physically, and socio-economically. Throughout Bohol, the observed geologic impacts resulted 

                                                           
31Currently, PHIVOLCS scientists are still studying and mapping the North Bohol Fault's physical manifestations such as ground 
displacements, coastal uplift, etc. 
32Please refer to this link for details on the Magnitude Scale and Classes of Earthquakes: http://www.geo.mtu.edu/UPSeis/magnitude.html 
33See Annex 3 for details on the PHIVOLCS Earthquake Intensity Scale. 
34The PHIVOLCS Earthquake Intensity Scale (PEIS) is a measure of how an earthquake was felt in a certain locality or area. It is based on the 
earthquake’s relative effect to people, structures, and objects in the surroundings. It is represented by Roman Numerals ranging from I-X, 
X being the strongest.  

http://www.geo.mtu.edu/UPSeis/magnitude.html
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not only to the damage of the built environment and economy but also in death, injury and 
displacement of populations. The following section discusses these effects to the physical and 
social environment of the province.  
  
3.4.1 Physical Impacts 

3.4.1.1 Surface Ground Ruptures, Soil Failure 

Among the most visible impacts of the earthquake are the surface ground ruptures and soil 
failures that can be seen all over Bohol. Predominantly, they remained a very visible sight in the 
municipalities of Inabanga, Loon, and Maribojoc (Matus, 2014b). In terms of degree of severity, 
it was reported that the surface faulting extended up to 5 km in length with a vertical 
displacement that reached almost 3 meters in height. The NBF, with no previous surface 
manifestation, is manifested “by a six-kilometer long surface rupture in its northern extent, and 
about one-meter-high uplifted recent marine terrace in its southern extent.” (PHIVOLCS, 
2013e.)  
 
Figure 26 shows the longest continuous surface rupture mapped at Brgy. Anonang in the 
municipality of Inabanga. The fault generally trends N40E and dips 50SE and is mostly 
characterized by scarps with vertical displacements of about two to five meters. The Cawasan 
Creek nearby was displaced vertically by 2.5 m, producing a small waterfall.  A wide 
deformation zone extending to about 50 m was also observed in the area. (PHIVOLCS, 2013.) 
 
Figure 27 and Figure 28 show the ground failures along the major roads and rice fields in the 
province. 
 
 

 
Figure 26. Fault Rupturing and Soil Failure in Brgy. Anonang, Inabanga, Bohol 

(PHIVOLCS, 2013)  
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Figure 27. Damaged Portion of a National Road in Bohol 
(Valeroso, 2013)  

 

 
Figure 28. Damaged Portion of a National Highway in Loay, Bohol  

(De Castro, 2013)  
 
 
3.4.1.2 Ground Shaking  

 
The north- and south-western municipalities of Bohol were heavily affected by widespread 
ground shaking. Municipalities such as Maribojoc, Loon, Tubigon, Calape, Clarin, Inabanga, 
Buenavista, Sagbayan, Catigbian, San Isidro, Antequerra, Balilihan, and Cortes experienced 
extensive damage and collapse of houses, buildings, bridges and other public infrastructure. The 
ground shaking in these areas were measured at PEIS VIII or ‘Very Destructive Ground Shaking’. 
In Tagbilaran City and some southern municipalities of Bohol such as Loboc, Danao, Carmen, 
Lila, Valencia, Albuquerque, Baclayon, and Loay,  structural damages were observed as tremors 
at PEIS VII (Destructive Ground Shaking) were felt throughout the area. The neighboring islands 
of Cebu, Negros, Camiguin, Panay, Leyte and Samar felt the earthquake at varying intensities of 
PEIS I to VI. (PHIVOLCS, 2013e) 
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The peak ground acceleration was likely around 0.7-0.8g with the highest recording being 0.37g. 
This data was collected on 2 November 2013 from USGS (CEDIM, 2013). 

 
Figure 29.Shakemap of Bohol, Philippines 15 October 2013 courtesy of USGS  

(Department of Interior/USGS, 2013) 

 
3.4.1.3 Liquefaction 

Liquefaction was evidenced by lateral spreading, fissuring, subsidence, rise of buoyant objects 
and sandboils in areas nearby rivers and alongside coasts. Particularly in the town of Inabanga, 
Bohol, there was extensive lateral spreading near the riverbanks of Napo River and sandboils in 
a cornfield in Barangay Cauayan. (PHIVOLCS, 2013e) 
 
3.4.1.4 Sinkholes 

The earthquake has resulted in the formation of several sinkholes35 in Bohol. According to 
Matus (2013), the Mines and Geosciences Bureau (MGB) stated that the sinkholes have been 
discovered mainly in the south-western portion of the province. It is expected that more 
sinkholes will appear as almost 80 percent of Bohol is made up of limestone. Although they do 
not pose immediate threat to the residents, MGB recommended immediate evacuation 
especially in areas where large sinkholes have been discovered as sinkholes tend to widen and 
deepen overtime (Valencia, 2013).  
 

                                                           
35Sinkholes are natural depressions or caverns beneath the ground, which are formed when soluble rocks such as limestone, salt beds and 
other sedimentary rocks are dissolved by groundwater or ruptured by earthquake (USGS, 2007?). 
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Table 7 below shows the partial list of identified sinkholes in various towns in the province of 
Bohol.  
 
 

Table 7. Update on Sinkholes 

Municipality/City Barangay 

1. Baclayon Brgy. Laya 
2. Balilihan Brgy. Cantalid 

Balilihan Central Elem. School 
3. Calape Brgy. Lomboy 

Pangangan Island 
4. Carmen between Sitio Malid, Buenavista and Monte 

Suerte  
5. Catigbian Brgy. Cambailan 

Brgy. Baang 
6. Lila Poblacion 
7. Tagbilaran City Poblacion 1 
8. Antequera  

Source: RDRRMC - Region VII, 2013a 
 
3.4.1.5 Landslides 

Figure 30 shows the Chocolate Hills formation36 with a plaque on the premises explaining its 
geologic characteristics. The site is designated as a national monument and attracts both 
international and domestic tourists. The hills particularly in the towns of Carmen, Batuan, and 
Sagbayan have been damaged due to the landslides produced by the earthquake (Figure 31). 
The quake triggered shallow landslides that were observed on the steep natural slopes of the 
famous Chocolate Hills.  
  
Shallow disaggregated landslides account for most the failure types after earthquakes. However, 
some of the landslides which occurred in the Chocolate Hills show eroded deep-seated rock and 
earth slumps that involve relatively large volumes of material (CEDIM, 2013). One factor that 
can be considered in this occurrence is the composition of the hills’ underlying materials, which 
are mainly sedimentary bedrock and limestone.   
 
The intense ground shaking at and near the epicenter has caused radial erosion (spalling) on 
limestone hummocks in Sagbayan (Figure 33). This suggests that the rounded morphology of 
the chocolate hills observed elsewhere (e.g. Carmen, Cortes) has been due to repeated strong 
earthquakes in the geologic past (Aurelio, M.A., et al, 2014). 

                                                           
36These 1,776 grass-covered hills turn chocolate brown during dry season, hence the name "Chocolate Hills". It was declared as one of the 
Philippines' National Geological Monument and was nominated for the New 7 Wonders of Nature and is proposed to be included in the 
UNESCO's List of World Heritage Sites in the Philippines (Carmen-bohol.gov.ph; http://whc.unesco.org/en/tentativelists/5024/).   
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Figure 30. Chocolate Hills and the Chocolate Hills Declaration  
(Wikipedia.org, 2009; pinoyroadtrip.com, 2010) 

 

 
Figure 31. Damaged Chocolate Hills 

(Philippine Air Force-Public Information Office, 2013) 
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Figure 32. Radial erosion (spalling) affecting limestone hummocky hills in Sagbayan  

(M. Aurelio, 2013) 
 

Mass wasting was also observed in landslides, rock falls and slumping. Some of the landslides 
led to the damming of rivers which may further exacerbate in to flashfloods in downstream 
areas. Meanwhile in hilly and mountainous areas, incipient landslides characterized by 
widespread tension cracks were also documented. (PHIVOLCS, 2013) 
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Figure 33. Landslides Reported in Bohol (CEDIM, 2013) 

 
 

3.4.1.6 Coastal Uplift 

Coastal uplift has also been observed following the Mw7.2 earthquake. Particularly, in the town 
of Maribojoc, it caused the ocean to retreat for about 50 m back. While a coastal uplift is not a 
typical life threatening hazard, it is useful in the confirmation of the focal mechanisms of the 
earthquake.   
 
According to PHIVOLCS, this rise in coastline meant that the it is the block to the southeast of 
the NBF (the hanging wall), which covers the majority of Bohol island, which has pushed 
towards the province of Cebu by 33 cm (Matus, 2014b). 



 

46 | P a g e  

 
EMI © 2014 

 

 Technical Report 

 
Figure 34. Coastal Uplift in Maribojoc, Bohol (PHIVOLCS, 2013) 

 
3.4.1.7 Building Damages 

Out of the 259,520 housing units37, there were 71,885 damaged houses reported in Bohol 
Province, wherein 57,405 are partially38 damaged (Figure 35) and 14,480 are totally damaged 
(Figure 36). Loon, Tubigon, Carmen, Calape and Catigbian are the top five municipalities with 
the most number of damaged houses.  Photos on these observed damages are found in Section 
3.4.1.11. 
 

 
Figure 35. Partially Damaged Houses (EMI, 2014) 

 

                                                           
37One third or 33.87% of the occupied housing units had outer walls made of concrete, brick, or stone, followed by 26% of bamboo, sawali, 
cogon, or nipa and 22% of half concrete, brick, stone, or half wood. 
38Three private establishments in Tagbilaran City (Plaza Marcella, Island City Mall and Bohol Quality Corporation) incurred partial damages. 
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Figure 36. Completely Damaged Houses (EMI, 2014) 

 
On the contrary, Catigbian, Valencia, Pres. Carlos P. Garcia and Valencia, the areas with the most 
households with makeshift houses, suffered minimal to zero damages in terms of building loss 
(Figure 37). In addition to these houses, three private commercial establishments in Tagbilaran 
City, (Plaza Marcella, Island City Mall and Bohol Quality Corporation) were reported to incur 
partial damages. 

 

 
Figure 37. Households with Make-shift Houses (EMI, 2014) 

 
3.4.1.8 Infrastructure Damages (Roads and Bridges) 

Roads and bridges, which comprise 4,612 ha or 1.12% of the total land area of Bohol, have been 
damaged by the earthquake. Across the 5,948 km of road network (Figure 38), the Tagbilaran 
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North Road and the Balilihan-Hanopolo-Batuan Road were closed for traffic due to cracks and 
slide debris.  
 

 
Figure 38. Road Network in Bohol (EMI, 2014) 

 

 
Figure 39. Location of Bridges in Bohol (EMI, 2014) 

 



 

49 | P a g e  

 

 The 15 October 2013 Bohol, Philippines Earthquake: Technical Report Initial Release 

EMI © 2014 

 

Though majority of the 28 affected national bridges39 were passable (Figure 39), the Abatan 
Bridge in Tagbilaran City, the Malong Bridge in Loon, and the Tagbanue Bridge in Alburquerque 
were closed for emergency rehabilitation. 
 

 
Figure 40. Damaged Tultugan Bridge in the town of Calape, Bohol (Harner, 2013) 

 

 
Figure 41. Mountain road in Loon, Bohol (Harner, 2013) 

 
3.4.1.9 Utility Damages (Irrigation, Flood Control and Power Supply Systems) 

The earthquake caused damages and cracks along portions of the following irrigation systems40: 
 

 Matabao CIS, Tubigon Dam; 
 Cahayag CIS, Tubigon Dam; 
 Ilijan CIS, Tubigon Diversion Dam; 
 Liboron CIS, Calape Dam, Main Canal; 
 Dorol CIS, Balilihan Diversion Dam, Main Canal; 
 Talibon SRIS, Talibon Spillway, Main Canal; and 
 BIIS Malinao Area, Malinao Dam. 

 
Aside from the irrigation system, the flood control system of Bohol was impaired as well-the 
Panangatan River Control collapsed and the Shore/Slope Protection Tagbilaran East Road was 
totally damaged.  
 
Furthermore, there was disruption in the power supply41 system. Immediately after the 
earthquake, the National Grid Corporation of the Philippines reported that there was a 

                                                           
39Please refer to Annex 6 for the list of affected national bridges in Bohol. 
40Bohol's water sources for domestic, agricultural and industrial uses are tapped from 2,224 springs, 59 rivers and 200 creeks. In addition, 
there are seven major river basins considered as potential sources of water supply: Loboc River, Abatan River, Wahig-Inabanga River, 
Carood River, Manaba River, Alejawan River and Ipil River. 
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disturbance in the 69-kiloVolt (kV) Ubay-Trinidad-Corella-Tagbilaran and 69-kV Ubay-Alicia-
Tagbilaran power lines being transmitted by the Bohol Light Company Inc., Bohol Electric 
Cooperative I and the Bohol Electric Cooperative II. 
 
 
3.4.1.10 Critical and High Loss Facility Damages 

3.4.1.10.1  Critical Facilities (Hospitals and Government Buildings) 

The NDRRMC reported the Congressman Castillo Memorial Hospital42 as severely damaged. 
While government buildings such as the Sagbayan Municipal Hall and the San Isidro Barangay 
Hall suffered total damages. Patients in the damaged hospital had to be evacuated to other 
hospitals several kilometers away.  Furthermore, injured victims could not be treated at the 
hospital and were transported to farther away hospitals in difficult transportation conditions as 
many of the roads were not open to traffic.   This may have had an impact on the number of 
fatalities.  
 
 
3.4.1.10.2  High Loss Facilities (Churches) 

Century-old churches abound in the province, an integral part of Bohol’s tourism industry and 
some of which are declared National Cultural Treasures43, have been damaged by the 
earthquake:  
 

1. Totally damaged are the Church of San Pedro Apostol in Loboc, Parroquia de la Santa 
Cruz  (Santa Cruz Parish Church) in Maribojoc, and the Nuestra Señora de la Luz (Our 
Lady of Light Church) in Loon; and 

2. Partially damaged are the Church of Our Lady of the Assumption in Dauis, the 
Santissima Trinidad Parish in Loay, the San Nicolas de Tolentino Church in Dimiao, the 
Immaculada Concepcion de la Virgen Maria44 (Church of Our Lady of the Immaculate 
Conception) in Baclayon and the San Isidro Labrador Church45 in Tubigon.  

 

                                                                                                                                                                                     
41The province is fully energized with an actual generation capability of 109.7 megawatts supported by the following facilities: Diesel 
power-16 MW, Santa Clara Corp.-1.2 MW, Hanopol Hydoelectric-5.0 MW, Sevilla Mini-Hydro Corp.-2.5 MW and the Leyte-Bohol inter-
connection brings geothermal power of 85 MW.  
42Two individuals were reported trapped and dead inside as well. 
43National Cultural Treasures are unique objects found locally, possessing outstanding historical, cultural, artistic and/or scientific value 
which is significant and important to the country and nation. (Definition: http://www.nationalmuseum.gov.ph/)  
44One of the country’s oldest churches, it completely lost its façade and bell tower. 
45The 20th Century church also suffered the same fate of the Baclayon Church. 

http://www.nationalmuseum.gov.ph/
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Figure 42. Severity of Earthquake Damage on Churches (EMI, 2014) 

 
The estimated cost of restoring these churches is estimated at PHP1.1 billion (about US$25.5 
million). 
 

3.4.1.11 Observed Damages 

 
The following images show observed extent of damages to residential and institutional 
buildings in various areas in Bohol. 
 

 
Figure 43. Damage to the roof and structure of the Church of San Pedro in the town of Loboc, 

Bohol (AFP/Getty Images, 2013) 
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Figure 44. Damaged House in Loon, Bohol (Harner, 2013) 
 

 

Figure 45. Damaged residence in Tubigon, Bohol (Harner, 2013) 
 

 

Figure 46. Guardhouse in Tubigon, Bohol (Harner, 2013) 
 



 

53 | P a g e  

 

 The 15 October 2013 Bohol, Philippines Earthquake: Technical Report Initial Release 

EMI © 2014 

 

 
Figure 47. Tubigon Presidencia (Municipal Hall of Tubigon) in Bohol (Harner, 2013) 

 

 
Figure 48. Various Damaged Houses in Loon, Bohol (Harner, 2013) 

 
 
3.4.2 Socio-Economic Impacts 

3.4.2.1 Casualties (Fatalities and Injuries) 

The number of total casualties had reached 1,09546 (210 fatalities and 877 injuries). These were 
recorded from Tagbilaran City and the other 37 Municipalities comprising the Province of Bohol 
(see Figure 49 and Figure 50). 
 
  

                                                           
46The figures in this section cover the casualty data for Bohol Province only (RDRRMC - Region VII, 2013b). For the complete casualty data 
on all affected provinces, i.e. Bohol, Negros Oriental, Siquijor, and Cebu, see Annex 5.   
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Figure 49. Number of Fatalities (EMI, 2014) 

 

 
Figure 50. Number of Injuries (EMI, 2014) 

 

In terms of the total number of casualties per city or municipality, the Municipality of Loon 
topped the list by a 20.09% share of the total count of fatalities and injuries (220 casualties: 69 
fatalities and 151 injuries) (see Table 8, Table 9 and Table 10). 
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Table 8. Top 10 Cities/Municipalities by Casualities (Fatalities and Injuries), Bohol 

 City/Municipality No. of 
Casualties 

1 Loon 220 

2 Tubigon 110 

3 Maribojoc 95 

4 Inabanga 89 

5 San Isidro 73 

6 Carmen 49 

7 Sagbayan 49 

8 Antequera 47 

9 Tagbilaran City 45 

10 Cortes 42 

           Source: RDRRMC - Region VII, 2013b 

Table 9. Top 10 Cities/Municipalities by Fatalities, Bohol 

 City/Municipality No. of 
Fatalities 

1 Loon  69 

2 Antequera 16 

3 Maribojoc 16 

4 Sagbayan 12 

5 Tubigon 11 

6 Calape 8 

7 Inabanga 8 

8 San Isidro 8 

9 Cortes 7 

10 Tagbilaran City 7 

              Source: RDRRMC - Region VII, 2013b 

Table 10. Top 10 Cities/Municipalities by Injuries, Bohol 

 City/Municipality No. of 
Injuries 

1 Loon 151 

2 Tubigon 99 

3 Inabanga 80 

4 Maribojoc 79 

5 San Isidro 65 

6 Carmen 49 

7 Tagbilaran City 38 

8 Cortes 35 

9 Buenavista 32 

10 Sagbayan 32 

             Source: RDRRMC - Region VII, 2013b 
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3.4.2.2 Displacement (Families and Persons) 

After the earthquake, it was estimated that the whole of the Bohol population (1,255,128 
persons or 261, 491 families) was affected (NDRRMC, 2013; NSCB, 2010). Out of the affected 
population, 434,867 (34.65%) persons or 89,766 (34.33%) families were reported to be out of 
their homes and workplaces (see Figure 51 and Figure 52). 
 
The Local Government Units (LGUs) of Bohol provided evacuation sites in response to the 
consequent population displacement. The number of evacuation sites, however, was inadequate 
to absorb majority of the displaced population. In fact, of the displaced population, 269,213 
(61.90%) persons or 56,177 (62.58%) families were left outside the evacuation sites.  
 

 

Figure 51. Displaced Persons (EMI, 2014) 
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Figure 52. Displaced Families (EMI, 2014) 

 
Tagbilaran City registered the highest number of affected persons and families with a share of 
19% from the total number of the affected population (Figure 17). 
 
 

Table 11.Top 10 Cities/Municipalities by Affected Persons and Families in Bohol 
 

City/Municipality 
No. of 

Affected 
Persons 

No. of 
Affected 
Families 

1 Tagbilaran City 96,792 20,165 

2 Ubay 68,578 14,287 

3 Talibon 61,373 12,786 

4 Tubigon 44,902 9,335 

5 Carmen 43,579 9,079 

6 Inabanga 43,291 9,019 

7 Loon 42,800 8,917 

8 Dauis 39,448 8,218 

9 Jagna 32,566 6,785 

10 Guindulman 31,789 6,623 

               Source: NDRRMC, 2013a 
 
 
On the other hand, the Municipality of Carmen had the highest number of displaced persons and 
families. 43,579 (10.02%) persons or 9,079 (10.11%) families of its residents sought refuge in 
evacuation sites.  
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Table 12.Top Cities/Municipalities with top Displaced Persons and Families in Bohol 
 

City/Municipality 
No. of 

Displaced 
Persons 

No. of 
Displaced 
Families 

1 Carmen 43,579 9,079 

2 Loon 38,114 7,998 

3 Tubigon 37,056 7,611 

4 Calape 30,072 6,085 

5 Buenavista 24,568 5,129 

6 Catigbian 22,686 4,726 

7 Alicia 22,285 4,643 

8 Sagbayan 20,091 3,796 

9 Maribojoc 20,085 4,019 

10 Inabanga 19,095 4,203 

      Source: NDRRMC, 2013a 
 
 
3.4.2.3 Cost and Total Damages (Infrastructure) 

The earthquake damaged ₱1,383,159,000 (US$33.7 million) worth of infrastructures out of the 
US$53 million total estimated damages. Damages were mostly on roads and bridges, followed 
by hospitals, schools, and flood control structures, correspondingly (see Figure 53). 
 
 

 
Figure 53. Cost of Infrastructure Damages, Bohol (NDRRMC, 2013) 

  

$640,860,000 
46.33% 

$5,000,000 
0.36% 

$338,699,000 
24.49% 

$398,600,000 
28.82% 

Cost of Infrastructure Damages, Bohol 

Roads, Bridges, and other
Structures

Flood Control

Schools

Hospitals
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4 DISASTER RISK MANAGEMENT (DRM) IN BOHOL 

The Provincial Development and Physical Framework Plan (PDPFP) for 2010-2015, and other 
relevant provincial planning documents provide consideration to the challenges in DRM. This 
plan unifies all sectors of operation of the Provincial Government for 2010 to 2015, in which the 
Province of Bohol’s programs, projects and activities will be undertaken within the given time 
table and in accordance to the province’s vision. The PDPFP identified priorities towards 
reducing extreme poverty, mainstreaming gender and development, investing on disaster risk 
management and many other development topics.47 Other planning documents that followed 
PDPFP’s recognition of the “now-undeniable importance of disaster risk management” are the 
following: 
 

 Executive-Legislative Agenda (ELA)48. The elective officials of the province have drafted 
their ELA for 2011-2013 with the plan to translate the disaster risks involved in the 
physical development framework, production & protection, land uses, and 
infrastructure development aspects of the PDPFP into goals, objectives and targets for 
risk reduction.   
 

 Bohol’s Provincial Development Investment Program (PDIP) 2011-2015.  Investments in 
DRM are included in this six-year planning document that ranks priority projects, 
programs and activities previously identified in the PDPFP. Although more than half of 
the total proposed programs, projects and activities (PPAs) had not been included in the 
PDIP, most of these do not require funds from the Provincial Government. Some are to 
be funded by non-governmental agencies while the rest are listed under standby 
projects that could not be otherwise included in the PDIP due to financial constraints.49  
 
Among the projects’ prioritization criteria is a condition under the objective “Protect 
and Manage the Environment,” which specifies that a PPA should ‘capacitate a number 
of communities for climate change adaptation and disaster risk management.’ 
Prioritized PPAs related to DRM include capacity building, awareness-raising 
campaigns, database development on DRM-related information, and establishment of 
the PDRRMO and formulation of a community-based disaster plan or LDRRMP. These 
PPAs are indicated to be funded by the Local Disaster Risk Reduction and Management 
Plan. 

 

                                                           
47Excerpt from the PFPFP’s preface— “The Provincial Development and Physical Framework Plan (PDPFP) of the Province of Bohol for CY 
2010-2015, mandated under Joint Memorandum Circular 01-2007 of the four oversight agencies of the national government is drawn up 
with the technical guidance from the National Economic Development Authority (NEDA), particularly its Guidance on Provincial/Local 
Planning and Expenditure Management (PLPEM), an endeavor assisted by the Asian Development Bank (ADB). The  PDPFP  unifies  the  
actions  of  all  sectors  of  operation  of  the  Provincial  Government while aligning it with the development thrusts at the regional and 
national levels for the period from 2010 to 2015 through which Bohol’s programs, projects, and activities will be undertaken  within  the  
given  timeframe,  fitted  to  the  province’s  vision  wherein development efforts are organized and streamlined, unnecessary replication 
of programs and projects are eliminated, investment in compatible industries encouraged, maximized results  from  government  input,  
and  entrepreneurial  activity  stimulated  and  economic  distribution  as  means  of  job  generation  pursued  and  the  incidence  of 
extreme  poverty reduced.” 
48The preparation of PGBh’s ELA is pursuant to Section 106 of the Local Government Code of 1991 mandating each local government unit 
to prepare a comprehensive multi-sectoral development plan to be initiated by its local development council and approved by its 
Sanggunian. ELA, a planning document covering a 3-year period corresponding to the term of its local officials that is mutually developed 
and agreed upon by both the executive and legislative departments of the local government unit. 
49The Provincial Development Investment Program (PDIP) is a document that formalizes and ranks the Programs/Projects  and  Activities  
(PPAs) in the PDPFP,  and  matches  the  prioritized project  list  with  the  investment  financing capacity of the province in an iterative 
manner. This is a six-year investment program that allows the PDIP to be consistent with the PDPFP and be synchronized with key 
national, regional plans. Of the total 720 PPAs subjected to project ranking costing about P3.3 Billion over the four-year period, only 123 
are included in the prioritized list which can be adequately funded out of Provincial Government resources. 
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On the other hand, the Provincial Government of Bohol’s Report of Local Disaster Risk 
Reduction and Management Fund (LDRRMF) Utilization for 2012 show50 that the LDRRMDF for 
2012 until the 3rd quarter of 2013 has been utilized for various expenses such as:  
 
‘Pre-Disaster Preparedness Programs’:  

 ‘Operation of Provincial Disaster Risk Reduction Management Office’  
 ‘Operation of Provincial Fire Alarm and Other Related Emergency Responders 

Dispatching System’ 
 ‘Construction of Evacuation Center in Bilar, Bohol’  
 ‘Medical/Laboratory  expenses’,  
 ‘Donations- Construction of Batuan Public Market’  
 ‘Office Building’  
 ‘Construction of Tarsier51 Storage Room’ 
 ‘roads, highways and bridges’  
 ‘motor vehicles’ 
 ‘office supplies’ 
 ‘internet expenses’  
 ‘rent expenses’ 
 ‘telephone expenses’,  etc.  
 

Others expenses were classified under ‘Post-Disaster Preparedness Programs’ such as ‘Cash 
Assistance to the fire victims.  
 
 
4.1 Coordination Mechanisms in DRM 

There is a paradigm shift in how international organizations, nations, states, and cities plan and 
respond to disasters. The traditional disaster ‘response’ focused systems, with efforts directed 
at first responders is changing to a more ‘whole of government’ approach that adds the focus of 
disaster risk reduction. This is the intent of Republic Act 10121 or the Philippine Disaster Risk 
Reduction and Management Act of 2010. As discussed in previous chapters, the DRRM Act of 
2010 provides the legal and institutional arrangements for the organization of DRRM in the 
national down to the local government units. Since the law recognizes the fact that disasters 
may exceed the current capabilities of barangays, municipal, provincial and even national 
government, this has led to the need for standards to ensure more effective coordination among 
the various levels of government.  
 
In particular, the support and coordination mechanism during emergencies is designed under 
the following criteria: 
 

 Barangay Development Council, if one barangay is affected by a natural calamity or 
human-induced disaster 

 City/Municipal DRRMC, if 2 or more barangays are affected 
 Provincial DRRMC, if 2 or more cities/municipalities are affected 
 Regional DRRMC, if 2 or more provinces are affected 
 NDRRMC, if 2 or more regions are affected 

 
The law requires the NDRRMC and intermediary LDRRMCs to support the local government 
units which have the primary responsibility as first disaster responders. Those of the private 

                                                           
50Refer to the PGBh’s Report of Local Disaster Risk Reduction and Management Fund Utilization for the year of 2012 and 1st to 3rd Quarter 
2013 found in the Full Disclosure Policy Portal set up by the DILG in http://fdpp.blgs.gov.ph/ 
51TARSIER denotes Telephone and Radio System Integrated Emergency Response 117 

http://fdpp.blgs.gov.ph/
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sector and civil society are required to work in accordance with the coordination mechanisms 
and policies set by the NDRRMCs and concerned LDRRMCs.  The operationalization of the 
Disaster Risk Management in Bohol particularly in emergency management is demonstrated by 
the actions taken by the local and national government in the aftermath of the Bohol quake.52 

Needless to say, the provincial authorities are the leading force in the relief operations in the 
region with the support of the national government. (PHCT, 2013) 
 
In the case of Bohol, response coordination is structured around “clusters” such as 
infrastructure (logistics and lifelines), social services (emergency shelter, camp management, 
food, protection) and other areas including health, education, agriculture, environment, 
security, and trade and industry. The system follows the UN OCHA coordination structure. The 
general coordination is described in the Bohol Earthquake Action Plan (2013) as such: 
 

“Key humanitarian clusters are active at the provincial level, primarily led by national 
authorities and co-led by international agencies. These clusters are identifying ways to 
interact with local authorities, to whom the cluster approach is a new concept, in order 
to work more effectively together. Advocacy on humanitarian principles, equitable and 
efficient distribution of aid, two-way communication between the responders and the 
affected communities are key to ensuring aid is delivered where it is required. The 
coordination structure will evolve as more responders establish their presence in Bohol 
and according to the phases of the emergency.” 

 
While the existence of either a Continuity of Operations Plan or Emergency Operations Plan has 
yet to be confirmed, the continuity of government is prescribed in the protocol on political 
succession53 of the Local Government Code of 1991. 
 
 
4.2 Timeline of the Emergency Operations 

An assessment on the emergency management of the involved agencies, institutions, and 
organizations in the operations following the Bohol earthquake will likewise give light on 
gaps/needs that will later inform policy makers on better management of emergency operations 
on this scale. 
 
For the purpose of this paper, the emergency response for the first 72 hours (or three days) 
after the earthquake is highlighted. While the precise assessment approach to use depends on 
the exact type of hazard, the table below illustrates the concept of conducting ongoing and 
repetitive assessments throughout the phases of the disaster.  
 
 
 
 
 
 
 
 
 

                                                           
52While there is a limitation in the research to confirm the existence of an officially adopted and exercised Provincial Disaster Risk 
Reduction and Management Plan and Emergency Operations Plan, there has been no known records by which the operations in the 
earthquake aftermath have been following a single reference in which key roles of the various government and non-government offices 
are identified and implemented.  
53Chapter 2 (Vacancies and Succession), Section 44 of the Law states that, “if a permanent vacancy occurs in the offices of the governor, 
vice-governor, Mayor, or vice-mayor, the highest ranking Sanggunian (Council) member or, in case of his permanent inability, the second 
highest ranking Sanggunian member, shall become the governor, vice-governor, Mayor or vice-mayor, as the case may be. Subsequent 
vacancies in the said office shall be filled automatically by the other Sanggunian members according to their ranking as defined herein.” 
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Table 13. IFRC’s Ongoing Assessment Approach for Rapid On-set Natural Disaster 

Ongoing assessment approach for rapid on-set natural disaster 

Pre-disaster Post-disaster 

 

When possible First 10 hours 
12-36 hours (& then, as 

needed) 
7-15 
days 

30-60 
days 

3 
months 

Assessment 
type 

Forecasting & 
early warning 

Disaster (early) 
notification 

More detailed disaster 
needs assessment  

Ongoing monitoring of 
situation and needs 

Information  
needs 

Collect and 
disseminate 
early warning 
information 
(especially for 
flash floods, 
tsunamis, 
storms, 
volcanoes, 
forest fires, 
etc.) 

Alert headquarters 

 Disaster type, 
date 

 # casualties 
reported 

 # properties 
damaged and 
type of damage 

 Immediate 
emergency  
priority needs 
(e.g. search and 
rescue, first aid)  

Assessment Team  

 Disaster magnitude 

 Geographic area 
affected 

 Detailed assessment of 
needs and resources and 
other responders 

 Define intervention for 
ensuing weeks and 
months (if necessary) 

Continued monitoring and 
assessment 

 Ongoing situation, 
response and needs 

 Changes in status and 
needs  

 Need for longer-term 
assistance and 
rehabilitation (After 3 
months) 

 Plan of action for 
assistance to continue past 
3 months 

Source: IFRC, 2000 
 
The sources by which the timeline of activities were extracted from are reports produced 
and/or compiled by the National Disaster Risk Reduction and Management Council (NDRRMC), 
International Federation of Red Cross and Red Crescent Societies (IFRC), United Nations Office 
for Coordination of Humanitarian Affairs (UN OCHA), European Commission’s Humanitarian 
Aid and Civil Protection department (ECHO), Reliefweb, Save the Children, Hope Worldwide, 
Philippine Humanitarian Country Team, Agence France-Presse,  Catholic Relief Services (CRS), 
and Shelterbox. 
 
 
4.2.1 Day 1 (October 15, 2013) 

 At approximately 08:12 AM of October 15, 2013, shortly after the Magnitude 7.2 
earthquake struck and felt in Bohol and neighboring provinces, the National Disaster 
Risk Reduction and Management Council-Operation Center (NDRRMC-OPCEN) located 
in Quezon City, Metro Manila (more than 630 kilometers or 495 miles away from the 
municipality of Carmen, Bohol, where the earthquake intensity was felt to be greatest) 
immediately disseminated the information to the Regional Offices of Civil Defense in 
Regions V, VI, VII, and XI thru facsimile, SMS, website and twitter account for further 
dissemination to their respective local DRRM Councils and advised them to undertake 
precautionary measures and to monitor the situation for any possible effects of the said 
earthquake.  

 Airport operations were briefly suspended, but resumed as of 10:30 AM.  
 At 12 PM, a press conference was held at the NDRRMC Conference Room to discuss the 

initial reports on the effects of the earthquake felt in Carmen, Bohol, and other impacted 
regions. (NDRRMC, 2013) 

 Disaster  
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 At 3 PM in the afternoon, an emergency session of the Provincial Council54 was held at 
the Governor’s official residence in Tagbilaran City, Bohol. The council in session duly 
assembled resolved to declare a state of calamity in the entire Province of Bohol55. 

 At 3 PM, exactly the same time of the emergency session, the Philippine President 
Benigno S. Aquino III presided a press briefing held at the NDRRMC Conference Room in 
Quezon City, Metro Manila. 

 The Armed Forces of the Philippines coordinated with the local Office of Civil Defense 
located in Region VII for updates on damage and situation assessments, and directed all 
its Operational Command units to prepare and alert their respective Disaster Response 
Task Units (DRTUs) for possible disaster response operations.  

 Under the AFP, the Disaster Response Team in Naval Forces Central Visayas were also 
deployed at the Sto. Nino Basilica while the Bohol Ready Reserve Battalion and 505th 
Target Acquisition System (TAS) Group participated in the rescue and clearing 
operations at Dauis Church in Bohol.  

 The Philippine Red Cross (PRC) on the ground had begun conducting rapid assessments 
to assess possible response needs. In particular, PRC volunteers and staff in neighboring 
provinces such as Cebu, Lapu-Lapu, Negros Oriental and Siquijor were mobilized 
immediately after the earthquake to verify incoming reports and work in coordination 
with local disaster response teams. Team members include trained responders with 
expertise in collapsed structure rescue operations. In Manila, the PRC also made ready 
its preparedness stocks for at least 15,000 families, including hygiene kits and essential 
non-food items (blankets, jerry cans, sleeping mats, mosquito nets). Additional 
preparations were made by the International Federation of Red Cross and Red Crescent 
Societies (IFRC) to send specialized volunteer units to support the Bohol and Cebu 
chapters in their immediate responses and in conducting rapid assessments (IFRC, 
2013).  
Regional Offices of Civil Defense located in nearby affected regions (Regions V, VII, VIII, 
IX, XI) coordinated with concerned Municipal Disaster Risk Reduction and Management 
Councils and Civil Defense Deputized Coordinators and advised them to be on alert and 
monitor any further effects of earthquake in their areas of responsibility.  Ocular 
inspection and damage assessments were also conducted while search and rescue teams 
were subsequently alerted.   

 The Civil Defense Office in Region VI announced suspension of classes of all levels in its 
jurisdiction on the next day.  

 Other regional offices of national agencies such as the Philippine National Police in 
Regions VII, VIII, and CARAGA56 directed all unit Commanders to monitor the situation 
and take appropriate measures as necessary. (NDRRMC, 2013) 

 Back in Luzon, the DSWD released PhP10 million (USD$232,55857) to the DSWD Field 
Office (FO) VII for purchase of relief goods for the affected population and operational 
expenses in the disaster operations, prepositioned 2,000 family food packs (about USD$ 
11,85358) and 100 rolls of laminated sacks amounting to USD$ 18,03759 to be airlifted 
using AFP-PAF C-130, and prepositioned PhP98.66 million (USD$ 2,294,419) worth of 
standby funds, family food packs and non-food items in all affected field offices.  

 At the same time, the NDRRMC invited the Philippine Humanitarian Country Team 
(HCT) and cluster co-lead agencies to join the government in conducting a rapid needs 
assessment in the earthquake-affected areas. The Philippine Department of Social 
Welfare and Development also emphasized the need to prioritize the rapid needs 

                                                           
54The Sangguniang Panlalawigan or the Provincial Council is the legislative body of the provincial government. 
55Refer to Resolution no. 2013-453, unanimously approved on October 15, 2013 at 3:00 PM 
56CARAGA is an administrative region of the Philippines, located on the northeastern portion of the island of Mindanao, designated as 
Region VIII. 
57US$ figures in this report are based on the average foreign exchange rate of 1 USD = 43 PhP in November 2013 
58Goods worth PhP 509,720.00 
59PhP 775,608.00 
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assessment in Bohol province in areas of camp coordination and camp management, 
emergency shelter and non-food items (NFIs) in particular. The United Nations Office 
for the Coordination of Humanitarian Affairs (UN OCHA) conveyed this information to 
the Regional Coordinator who in turned extended the invitation to member agencies60 

interested in the assessment. The Philippine Coast Guard, on the other hand, sent 
directives nationwide to submit lists of affected areas covering ports, passenger 
terminals, coast guard facilities and personnel, vessels/boat, and 
power/communications breakdown. To help them on this effort, the Philippine Ports 
Authority (PPA) coordinated with the Coast Guard, concerned local government units 
and local DRRM Councils.  

 By 6 PM, the Office of Civil Defense Administrator and NDRRMC Administrator USEC 
Eduardo del Rosario presided a Press Briefing at the NDRRMC Headquarters for further 
updates. 

 The Philippine Institute of Volcanology and Seismology (PHIVOLCS) continued 
monitoring the situation for any further significant developments. Non-government and 
humanitarian organizations, international agencies and other concerned parties were on 
standby for assessments and monitoring to support local action; ShelterBox, United 
Nations Office for Coordination of Humanitarian Affairs (UN OCHA), European 
Commission’s Humanitarian Aid and Civil Protection Department (ECHO), Catholic 
Relief Services (in cooperation with Caritas Philippines),  International Federation of 
Red Cross and Red Crescent Societies (IFRC), HOPE Worldwide, ASEAN61 Coordinating 
Center for Humanitarian Assistance (AHA), and other partner national societies with 
offices in the country offered immediate help and readied their respective teams for 
deployment to the impacted areas. 

 
 
4.2.2 Day 2 (October 16, 2013) 

 As of 5 AM, nearly 24 hours after the Bohol quake, PHIVOLCS has recorded 725 
aftershocks in the province, 12 of which were felt. The epicenter was traced by the 
PHIVOCS and the United States Geological Service (USGS) from two to five kilometres 
southeast of Carmen, Bohol.   

 Government (DepEd) suspended classes in Cebu City and the whole of Bohol province, 
and expanded search and rescue operations 

 Government (DSWD) opened additional evacuation centres, bringing in the number of 
operational evacuation centers to 51, serving 5,992 families or 30,359 people. Support 
to survivors is provided by Philippine Red Cross, the Rotary Club of Cebu City, and City 
Governments of Cebu and Mandaue. Relief items were transported from Manila to 
Tagbilaran through the DSWD.   

 Other key government agencies activated their response and relief operations, 
including: the Department of Health (DOH), Bureau of Fire Prevention (BFP), and the 
Philippine National Police (PNP) to provide support to local offices. DOH sent two (2) 
disaster management action teams to Tagbilaran, Bohol; additional medical, firefighting, 
search and rescue and public safety personnel and equipment were also dispatched to 
the area.  Support was also provided from neighboring provinces.  Additional staffing 
and volunteers were also dispatched to manage shelters and evacuation centers.  

 Several damage and rapid assessment efforts were simultaneously undertaken by 
various organizations to assess the impacts of the earthquake to the affected regions. 
National agencies coordinated with local counterparts to instigate the assessments and 
identify priorities for response and recovery. For example, a joint team of the 
Department of Social Welfare and Development (DSWD) and the Humanitarian Country 

                                                           
60OCHA, IOM, UNDP, WFP participated from the HCT 
61ASEAN stands for the Association of Southeast Asian Nations  
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Team (HCT) arrived in Carmen town where the epicenter of the quake was identified 
(OCHA, 2013). CENTCOM, under the command of the AFP, deployed two (2) helicopters 
for conduct of Damage Assessment and Needs Analysis.  Philippine Institute of Civil 
Engineers-Association of Structural Engineers Philippines (PICE-ASEP) conducted rapid 
visual inspection of buildings in Tagbilaran and affected neighborhoods of CEBU under a 
pre-existing program with NDRRMC. The Department of Public Works and Highways 
(DPWH) coordinated with District Engineering Offices to assess impact on roads, 
bridges and other infrastructure. DOH initiated Rapid Health Assessment operations; 
the Department of Trade and Industry (DTI) linked with the Food Chamber of the 
Philippines to conduct their own assessment for emergency food and supply price 
monitoring; finally, the Visayas Marine Brigade supported the debris clearing 
operations.  

 International humanitarian agencies such as U.N. OCHA, UNDP, WFP, WHO, IOM, and 
IFRC deployed their personal in support of the national agencies and started the lifting 
of emergency food and equipment. ASEAN Coordinating Center for Humanitarian 
Assistance (AHA) chartered a flight to deliver shelter and non-food items from Malaysia 
to Bohol. 

 
The table below shows the areas covered by the Initial Rapid Assessment (IRA) multi-agency 
teams.  
 
 

Table 14. Initial Assessment Teams and Areas Covered during 16-17 October 2013  
Municipalities 
Assessed 

Covered By 

Calape Team from OCHA, IFRC, UNDP, IOM, WFP 
Carmen A joint team from DSWD, OCHA, IFRC, UNDP, IOM, 

WFP 
Loon Two teams: 

DSWD; OCHA, IFRC, UNDP, IOM, WFP 
Maribojoc Team from OCHA, IFRC, UNDP, IOM, WFP 
Buenavista DSWD Team 
Clarin 
Getafe 
Inabanga 
Tubigon 

Source: Inter-agency Rapid Needs Assessment Preliminary Report  
 

 The Department of Transportion and Communication (DOTC) deemed it possible for the 
operationalization of Tagbilaran Seaport for fastcraft only. Philippine Airlines and Cebu 
Pacific were requested to contain cargoes for relief operations to be free-of-charge. 

 
 To recover communication in the province, Télécoms Sans Frontières’ Asia-based team 

in Bangkok worked in collaboration with Plan International, OCHA and local telephone 
operators.  After carrying out an assessment of the telecom situation, the TSF team set 
up an internet connection and Wi-Fi bridge in order for DSWD, PNP and local 
government to coordinate their actions in the relief operations. 
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4.2.3 Day 3 (October 17, 2013) 

 By 5 AM, PHIVOLCS already recorded a total of 1,213 aftershocks, 24 of which were felt.  
 Search-and-Rescue and clearing operations were still under way; More personnel from 

Social Welfare (DSWD), national police (PNP), Armed Forces of the Philippines (AFP), 
Bureau of Fire Protection (BFP) were deployed to assist in the disaster operations. The 
local DSWD in affected regions led mass care, housing and relief distribution efforts in 
the affected provinces with additional support from its national agency counterpart, 
which deployed six (6) central office personnel to assist in operations.  

 With 271 personnel and 17 vehicles deployed from its regional offices, the PNP took 
charge in securing abandoned houses, warehouses and depots, and retail outlets/stores 
to acquire supplies and basic necessities, as well as the clearing operations in the 
affected municipalities of Bohol.  

 In terms of providing emergency health services, securing water sources and sanitation, 
and psychosocial services to responders, the local Health Departments  led the effort 
with support from DOH. A seven-man Medical-Response Trauma Team was sent to 
Bohol. City engineers also assisted the effort through identifying hospitals that are 
unsafe to be occupied.  

 For support in transportation, the AFP Central Command provided two (2) helicopters, 
BFP deployed fire trucks and PCG sent Coast Guard units. Additional manpower and 
equipment were also deployed from these agencies to assist in security and relief 
distribution.  

 BFP conducted Public Safety Information Drives regarding earthquakes.   
 The Regional Disaster Risk Reduction and Management Council for Region V also added 

their own Team Albay for the 10th Humanitarian Assistance Mission to assist the lead 
agencies in terms of water, sanitation, psychosocial, engineering and medical services. 
Region VII’s DRRM Council, on the other hand, facilitated relief goods to an affected 
municipality through its Telephone and Radio System Integrated System Response 
(TARSIER 117).  

 The Philippine and Singapore Red Cross both deployed additional staff and volunteers to 
augment manpower resources, standby food, NFIs, and conduct ocular surveys in 
various affected areas.  

 The Department of Education suspended classes until Friday, October 18, 2013 in Bohol 
and Cebu Provinces. 

 
 
4.2.4 Return of Public Lifelines 

Power outages were reported in the whole island-province of Bohol and other neighboring 
regions. Seaport trips were suspended, and air travel was ceased as airport operations were 
temporarily halted. In particular, the airport in Tagbilaran City had to cancel all flights, due to 
the collapse of some parts of its ceiling (NDRRMC, 2013). With continuous occurrences of 
aftershocks, landslide incidents were consequently reported with the preliminary casualty 
counts being recorded. Restoration of public lifelines emerged as a priority to ensure access for 
response and relief operations, communication, and distribution of goods and supply. 
 
The following figure shows the approximate timeline for the actual return of damaged lifelines 
in the province of Bohol developed from the various field reports and government briefings. 
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Figure 54. Timeline for Actual Return of Public Lifelines in Bohol62 

 
Unfortunately, the collected public data does not reflect the extent of damage to the water 
supply and waste water services. Three (3) months after the event, the distribution of water 
was still an issue in some areas of the province.  Hospitals in the region sustained cracks, but 
were still found to be functional and operational after several rapid assessments (NDRRMC, 
2013). Search and rescue operations continued for at least 2 weeks to enable access to 
desperate cases in need of emergency health care. (Philippine Humanitarian Country Team, 
2013) 
  
The available information also did not reveal a comprehensive picture on the impact on 
telecommunications facilities and services in the province. Press releases from the two leading 
national mobile operators63 indicate that there was minimal service disruption in the affected 
areas.  Still, power outage in earthquake-damaged areas and damage to cell sites and 
transmission towers may have adversely affected operations for some time. A Télécoms Sans 
Frontières (TSF) team deployed from Bangkok three days after the quake set up internet 
connection and humanitarian calling operations in the worst-hit municipalities of Loon, 
Maribojoc and Sagbayan. Overall, the TSF provided means of communications to over 600,000 
families in Bohol. Not more than 2 weeks later, it was reported telecommunications resumed to 
its normal service. (Philippine Humanitarian Country Team, 2013) 
 
It is also important to note that airports and seaports resumed operations rather quickly, such 
that within a week, access to most municipalities was restored. Airport and seaport operations 
are critical since Bohol is an island.  It was power that had been difficult to restore, and it took at 
least a week to restore electricity to many municipalities (NDRRMC, 2013). 
 
By the second week after the quake, search and rescue teams shifted to recovery operations, 
while the restoration of damaged roads and bridges, power and water systems persisted.  
 

                                                           
62 The blue arrows in the figure reflect the actual period of time in which the particular lifeline was restored completely.  
63 Globe Telecom and Smart Communications 
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4.2.5 Early Recovery Operations and Future Plans 

Recovery is a complex and long-term process that involves the restoration of psychological, 
social, physical, economic, and political conditions of affected individuals, families, organizations 
and communities. It involves decisions and actions relative to restoring livelihoods, rebuilding 
homes, replacing property, resuming employment, restoring businesses, and permanently 
repairing and rebuilding infrastructure. The recovery process particularly requires a balance 
between the immediate need to return to normalcy and longer-term goal of reducing 
vulnerability in the future (Haddow, 2008). While the concept of ‘building back better” is always 
hailed loud, the immediate needs on the ground put tremendous pressure on the authorities for 
quick decisions and immediate action.  The provincial government did not have a contingency 
plan or a recovery and reconstruction plan in place prior to the earthquake.  So, the decisions 
have to be made ad-hoc.  
 
While significant efforts and resources have gone into the restoration of critical lifelines and the 
organization of shelters and temporary housing, complete recovery of Bohol will take time. With 
at least 1.25 million affected people in the Central Visayas, the provincial government and its 
humanitarian partners are scrambling to organize the continuous humanitarian assistance and 
early recovery efforts for the affected areas.  At the early stages of response, recovery planning 
is critical with long-term solutions that will take more than six months to implement.  
 
For this purpose, the Bohol Earthquake Action Plan (BEAP) (UN OCHA, 2013) was crafted to 
outline the humanitarian community’s response to the needs arising from the earthquake that 
struck Bohol. It was issued by the Philippine Humanitarian Country Team (PHCT) in 
collaboration with partners and had been thrice revised with the latest version released 10 
January 2014. Early recovery is reflected in the document, closely tied to shelter activities that 
are part of its priorities. The action plan outlines urgent needs; planned actions and funding 
requirement for this emergency in line with the Government’s priorities (see section on Priority 
Needs and Actions).  Critical issues to guide long term recovery and reconstruction such as 
access to land, housing and property remain outside the scope of the action plan and are left for 
the provincial government and other local government units to resolve since these issues fall 
within their jurisdictional responsibility under the local government laws of the Philippines.  
 
The BEAP factors in its projections and actions the parameters and constraints of the successive, 
multiple and simultaneous disasters that have hit the Philippines in recent months. 
Humanitarian and restoration resources are over-strained by major crises such as the 
protracted conflict-ridden Central Mindanao, the crisis in Western Mindanao, and the 
devastation in Eastern Visayas, where Super Typhoon Haiyan ravaged the homes, livelihood and 
properties of nearly 14 million people in the region. With the resources stretched to their limits, 
the humanitarian agencies are focused on ensuring a needs-based response. Funding needs are 
insufficient and funds originally planned for local development and poverty alleviation are 
being diverted towards livelihood restoration, recovery and reconstruction.  The initial action 
plan draws on the findings of rapid needs assessments undertaken jointly by the Government 
and the Humanitarian Country Team members as well as by clusters, individual agencies, the 
Philippine Red Cross and donors (PHCT, 2013). Additional assessments are ongoing and 
planned to fill information gaps. 
 
The lack of an effective catastrophe insurance system put the full burden of recovery on the 
government and donor agencies.  The Philippines has one of the lowest insurance penetration 
among developing countries (less than 1%), and outside the major urban areas such as Metro 
Manila or Cebu, the penetration is even lower. It is expected that the damage will be 
insignificant for the insurance industry. (CEDIM, 2013). 
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In addition, the then National Statistical Coordination Board (now known as the Philippine 
Statistics Authority) identified Bohol as among the top 10 poorest provinces in terms of poverty 
incidence (by families) and human development index in 2003, 2006 and 2009 (National 
Statistics Coordination Board, 2011).64 In 2009, three municipalities in Bohol were included 
among the top 40 poorest municipalities in the country.  Bohol’s poverty incidence climbed 
down the past couple of years (See Annex 8:  Poverty Incidence among Families (%) in Region 
VII, Philippines) but with estimates of reconstruction costs reaching approximately 7 billion 
PhP and with over 367,580 displaced persons, the local government dreads that the succession 
of recent disasters may have taken a toll on poverty. 
 
 
4.2.6 Summary of Aid Received  

According to the Department of Social Welfare and Development (DWSD) Field Office 7, a total 
of PHP 151,357,456.52(US$ 3,519,940.85)65 worth of donations in cash and in kind have been 
distributed all over the province of Bohol as of November 11, 2013. Of this amount, 56.10% 
came from NGOs, Government Organizations & Other Local Government Units, 42.80% came 
from DSWD and the remaining 1.10% came from the Local Government of Bohol. The donations 
include cash, food packs and food items, water, tents, plastic sheets, used clothing, pedal 
purifiers, solar LED lamps and shelter boxes. Aside from these material donations, volunteer 
services and medical missions have also been conducted in Bohol (DSWD-Field Office VII, 
2013). Table 17 shows the details of the donations that have been channelled through DSWD for 
distribution.  
 
 

Table 15. Summary of Local Aid Channeled thru DSWD 

Donor Amount in PhP Amount in US$ Percentage Share 

DSWD Aid 64,776,276.52 1,506,425.04 42.80% 

NGOs, GOs & Other LGUs 84,888,880.00 1,974,160.00 56.10% 

LGU Assistance 1,692,300.00 39,355.81 1.10% 

Total 151,357,456.52 3,519,940.85 100% 

Source: DSWD, 2013 
 
 
Aside from local donations, the Province of Bohol has also received assistance from foreign  
governments and international aid agencies which were coursed through the UN OCHA in their 
Humanitarian Country Team in the Philippines. The international humanitarian community, in 
partnership with the National Disaster Risk Reduction and Management Council, has created the 
BEAP which addresses urgent needs, planned actions and funding requirements of the 
emergency caused by the 2013 earthquake.  
 
This action plan was implemented by 14 UN agencies, non-government organizations and 
partners by seeking USD$46.8 million to cover 23 projects across 13 sectors over a three to six 
month period starting from October 2013 to April 2014 (UN OCHA, 2013). 
 
Table 16 shows the amount of contributions provided by the international donors as of January 
29, 2013 (Financial Tracking Service, 2014a). 
 

                                                           
64 The National Statistical Coordination Board (NSCB) was able to estimate the poverty incidence for all 1,622 cities and municipalities in 

the country by undertaking studies on ‘small area estimates for poverty incidence in municipalities using household characteristics that are 
correlated to income poverty. 
country 
65 US$ figures in this report are based on the average foreign exchange rate of 1 USD = 43 PhP in November 2013. 



 

70 | P a g e  

 
EMI © 2014 

 

 Technical Report 

 
Table 16. Summary of International Aid66 

Donor Amount in US$ 

Central Emergency 
Response Fund (CERF) 

4,997,324.00 

Japan 4,200,000.00 

European Commission 2,668,078.00 

United Kingdom 1,312,622.00 

Australia 1,042,753.00 

New Zealand 412,541.00 

Sweden 385,327.00 

Republic of Korea 300,000.00 

Allocation of unearmarked 
funds by UN agencies 

90,000.00 

Spain 54,274.00 

Private (individuals & 
organisations) 

2,289.00 

Total Contributions US$ 15,465,208.00 

             Source: Financial Tracking Service, 2014 
 
 
The total amount of USD$15,465,208.00 comprises 33% of the USD$ 46.8 million requested 
funding for the BEAP. Below is the percentage share in the amount that has been provided for 
each project cluster (Figure 55).   
 

                                                           
66 For the details of the clusters funded by these amounts, refer to Annex 7. 
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Figure 55. Funding Coverage for Projects in the Bohol Earthquake Action Plan 

as of 29 January 2014 (Financial Tracking Service, 2014a) 
 

4.2.7 Rehabilitation Efforts in Bohol 

In the State of the Province Address delivered by the incumbent governor of the Province of 
Bohol, Edgar Chatto, he reported that Bohol province needs a total amount of PHP 12.314 
Billion (USD $286,372,093) to rehabilitate houses, hospitals, schools and other infrastructures 
damaged by the Mw7.2 earthquake that struck the island province on October 15, 2013 (Matus, 
2014a). Of this amount, PHP 5 billion or USD $116,279,069 (40.6%) will be allocated to local 
priority projects and the remaining PhP 7.314 billion or USD $170,093,023 (59.4%) will be 
budgeted for national priority projects. 
 
Table 17 below provides a partial list of priority rehabilitation projects which were mentioned 
in the 2014 SOPA. The complete list of priority projects and their corresponding budget which 
accounts for the total estimated cost of rehabilitation (PHP12.314 Billion) was not available at 
the time of this writing. 
 

Table 17. List of Rehabilitation Projects to be funded by Government Agencies 
(As reported by Bohol Gov. Edgar Chatto in his 2014 State of the Province Address) 

Identified Projects and  
Funding Government Agencies67 

Budget Allocation  
(in PhP & USD $) 

A. Bohol’s Shelter Program  

Department of Social Welfare and Development (DSWD) PhP 912.6 million68  

                                                           
67These are partial list of rehabilitation projects for the Bohol province after the 2013 Mw 7.2 earthquake.  The complete list of priority 
projects and their corresponding budget that accounts for the total estimated cost of rehabilitation (PhP 12.314 Billion) was not available 
at the time of this writing.   
68The DSWD has allocated PhP 711.3 million of the total PhP 912.6 million to fund the Core Shelter Assistance Program, a housing project 
which aims to build more than 8,000 disaster-resistant houses. The houses are described as being environment-friendly, with strong 

5.75% 

23.80% 

4.92% 

18.39% 

23.36% 

3.48% 

7.03% 

3.02% 
6.46% 

1.29% 
2.49% 

Early Recovery and Livelihood

Food Security

Camp Coordination & Camp
Management
Emergency Shelter

WASH

Protection

Education

Nutrition

Health

Logistics

Coordination
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Identified Projects and  
Funding Government Agencies67 

Budget Allocation  
(in PhP & USD $) 

(USD $ 21,223,255) 

National Housing Authority (NHA) 
PhP 388.5 million  

(USD $ 9,034,883) 

B. Reconstruction of Damaged Churches and Rehabilitation of 
Other National Heritage Sites  

 

National Government 
PhP 600 million 

(USD $13,953,488) 

C. Reconstruction and Repair of Damaged Schools  

Department of Education (DepEd) 
1 billion 

(USD $23,255,813) 

   Source: Matus, 2014a 
  

                                                                                                                                                                                     
structures that can withstand winds up to 220  kph and earthquakes with intensity  of at least 4.  This project will be implemented in 
partnership with Habitat for Humanity.  
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5 INSIGHTS AND LESSONS LEARNED 

5.1  Report formats and reporting system  

Despite the transparency efforts of the all the agencies and organizations involved in the 
response, there appears to be inefficiency in the reporting system in the number of damages. 
For example, there lacks a system for classifying damage levels, even for a simple classification 
such as "partial" or “complete” for both  buildings and infrastructures. Further, most reported 
damages were only on government and public buildings and no such report exists for private 
properties. The number of affected families was also equal to the 2010 population indicating 
that just about anyone in the island was affected. This is rather unlikely, but corrections on the 
number of affected households were not subsequently released. 
 
The challenge in compiling information from various resources comes from the disparity among 
the reports in terms of intention, opinion, and target audience. Situation reports (SitReps) 
sourced from the government agencies are typically prepared to inform other government 
agencies of their respective needs, and to testify accomplishments for monitoring expenses and 
authorized actions. The reporting is concise, brief and straightforward but with a particular 
objective. It is important to note as well that national agencies’ SitReps are characteristically 
informative only in terms of activities and decisions made by the national agencies, and 
particularly limited in information in terms of local government activities. This is becoming an 
increasingly problematic issue, since local government units seldom release SitReps to the 
general public. Such reports can only be accessed through formalized requests and personal 
interviews. The only information LGUs can readily provide is same as those that are available in 
news media. 
  
On the other hand, reports sourced from non-government organizations are typically primed to 
make appeals to particular audience groups for possible funding or provision of special grants. 
These are reliable resources for detailed research, since NGOs rarely omit elements of collected 
information. Nonetheless there are cases in which NGO reports do not match, or are not found 
in either the authorities’ accounts or of those from news media (e.g. casualty and injury counts, 
required emergency resources, etc.) 
  
Analyzing inconsistent information and reports is always a challenging task because of the need 
for constantly verifying the data collected and double-checking details across different data 
sources. 
 
As such, there is also a need to be careful in portraying roles, and listing actions/decisions made 
by the agencies, especially when the information is not readily available. There is a vast 
difference between ‘no data’ and ‘no action taken’ so it is necessary to interpret information in 
this context. 
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5.2 Bohol’s recovery process and insights for Metro Manila 

A strong earthquake hitting Metro Manila remains one of the Philippines major concerns. Two 
major studies have been released that provide projections on potential losses and impacts from 
Mw7.2 earthquake on the West Valley Fault that transects Metro Manila.  Table 18 shows the 
estimated casualties and damages for Metro Manila based on the Metro Manila Earthquake 
Impact Reduction Study (MMEIRS) Model 8 Scenario which prescribes a M7.2 earthquake on the 
West Valley Fault.    
 
 

Table 18. Estimated Casualties and Damages from MMEIRS Model 8 
MMEIRS Model 8, M7.269 Casualties and Damages 

Casualties 
Dead (based on 1998 census) 33,500 (0.3%) 
Injured (based on 1998 census) 113,600 (1.1%) 
Infrastructures 
Partially Damaged Residential Buildings 339,800 (25.6%) 
Heavily Damaged Residential Buildings 168,300 (12.7%) 

                          Source: (PHIVOLCS, MMDA & JICA, 2004)   
 
 
EMI (2012 and 2013) undertook detailed hazards earthquake risk assessments for the same 
scenario for two major cities in Metro Manila (Quezon City and Pasig).  The analysis provides 
higher projections for fatalities and injuries than the MMEIRS study.  EMI has also undertaken 
partial projection for restoration of lifeline and critical services in Metro Manila for M7.2 for a 
specific and individual organization. The projection can be seen as a preliminary parameter to 
compare the performance of Bohol against an estimated timeline of return of public lifeline to a 
much larger geographical, economic and social scale. This is still in consideration that the 
projection does not necessary reflect the complete restoration of lifeline and critical service all 
over Metro Manila.  
 
These projections are compared here with the data obtained from the Bohol earthquake and 
presented in Figure 56.  
  
 

                                                           
69 The figures are based on the Metro Manila Earthquake Impact Reduction Study under the Model 8 Scenario which details the impacts of 
a M7.2 earthquake generated by the West Valley Fault. 
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Figure 56. Comparison between actual performance of Bohol essential services with EMI 

projections for Metro Manila M7.2 earthquake scenario 
 

Restoring telecommunications has proven to be challenging in the case of Bohol, taking it at 
least two (2) weeks to completely restore service. Based on the assessment for Metro Manila 
and through interviews with key service providers, it was estimated that at least a partial 
restoration of telecommunications will be done within three (3) days. The same can be said for 
restoring regular road traffic after a major earthquake which remains an ongoing activity in 
Bohol. Metro Manila could prove even more challenging since it is expected to incur more 
extensive damages to its infrastructure. 
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Power in Bohol was for most parts restored in seven (7) days, comparatively the same for the 
projected return of partial power for Metro Manila. 
 
Other essential services such as emergency healthcare, regular air traffic, and regular sea traffic 
were restored much earlier compared to projections for Metro Manila. While it could not be 
discounted that the Province’s initiatives on DRM has contributed to its relatively good 
performance in restoring these services, Metro Manila’s conditions may not be as comparable 
since it has greater exposure to earthquake owing to its higher population density;  higher ratio 
of built-up area, and a much more complex network of lifelines and transportation system. The 
availability of labor and human resources could be highly constrained in Metro Manila as well as 
the decision-making process due to damages to essential public facilities.   
 

 

Lessons from the 1990 Luzon Earthquake 

The Ms 7.8 earthquake in Luzon on July 16, 1990 has dwarfed the figures in terms of 

casualties, damages and costs of all the earthquakes that the Province of Bohol has 

encountered in the span of 23 years. This is because the 1990 Luzon earthquake has 

covered a wider area and affected more cities, urbanized centers, and provinces in five 

adjacent regions.  

 

The cost of damages on buildings, infrastructures, and properties in the Luzon earthquake 

reached at least PhP 10 billion and it can be attributed partly to strong ground vibration, 

ground rupture, and liquefaction (Punongbayan, et al., 2001). The effects were magnified by 

poor building designs and construction deficiencies (Clark & Taylor, 1999). In the aftermath, 

the national government secured fresh loans from the Asian Development Bank and 

initiated the multi-agency Earthquake Reconstruction Project (ERP) through the passage of 

the Republic Act 6960. The ERP was a mechanism for the reinstatement, repair and/or 

strengthening of public facilities that were damaged (Hopkins, 2001). Apart from the ERP, 

an important outcome of this tragic experience was the improvement to the National 

Structural Code of the Philippines70. 

 

Had the code not improved, there would have been more buildings destroyed in the 2013 

Bohol earthquake particularly in the cities of Cebu and Mactan islands, where the business 

capital of central Philippines is located as well as in Tagbiliran City, which is the capital city 

of Bohol.  

 

  

                                                           
70The 1992 version of the National Structural Code of the Philippines (NSCP), which was released as 4th edition, was improved based on the 
experiences on the Luzon 1990 earthquake. The fifth edition of the NSCP was released in 2001.  
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7 ANNEXES 

Annex 1: Politico-Administrative Structure of the Philippine Government 

The Philippine government is politically and administratively subdivided from the highest 
division to the lowest: regions71, provinces, cities72 and municipalities73, and barangays (see 
Table 20 and Figure 44 below). 
 
 

Table 19. Head of the Local Administrative Divisions of the Philippines 
Administration Head 

Region Regional Governor74 

Province Governor 

City City Mayor 

Municipality Municipal Mayor 

Barangay Barangay Chairman/Captain 

 
 

                                                           
71All regions except one (Metro Manila or the National Capital Region) are subdivided into provinces (hence, Metro Manila does not have a 
Provincial Governor). On certain cases, a region, aside from having only provinces may also have independent cities. Generally, regions in 
the Philippines may be autonomous (e.g. Autonomous Region in Muslim Mindanao, Cordillera Administrative Region) or not (e.g. National 
Capital Region, Regions 1-13).  The Philippines is divded into a total of 17 Administrative Regions. 
72There are two (2) kinds of cities in the Philippines: (a) Independent Cities, which are classified as either ‘highly urbanized’ or 
‘independent component’ cities, which are not under the legal jurisdiction and administration of a province or their mother provinces. In 
the simplest sense, although they are geographically grouped with the provinces they are situated at, they are legally independent from 
them (e.g. do not share their tax revenues with any province; Sangguniang Panlungsod (City Council) legislation becomes no longer subject 
to review by any province’s Sangguniang Panlalawigan (Provincial Council or commonly known as Provincial Board); residences are not 
eligible to elect or be elected to provincial offices; governor and provincial government do not have supervision over the city government); 
(b) Component Cities, which are classified as politically and administratively part of a province (e.g. voters in these cities are allowed to 
vote and run for positions in the provincial government). For details on the City Classification and Requirements in the Philippines, please 
refer to Annex 1-Figure 46 or to the following link: http://www.nscb.gov.ph/activestats/psgc/articles/con_cityclass.asp 
73 Municipalities are always components of a province (except Pateros, Metro Manila, which is independent). 
74 Regional Governors only exist in autonomous regions. Non-autonomous regions, on the other hand, have Provincial Governors. 

http://www.nscb.gov.ph/activestats/psgc/articles/con_cityclass.asp
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Figure 57 . Local Government Hierarchal Structure 

 

 
Figure 58. City Classification and Requirements in the Philippines 

(National Statistical Coordination Board, n.d.) 
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Figure 59. National Disaster Risk Reduction and Management Council (NDRRMC)  
Organizational Structure 

 

 
Figure 60. Metro Manila Disaster Risk Reduction and Management Council Organizational 
Structure 
*MMDRRMC Members: Executives of the MMDA departments/offices and/or regional offices or 
field stations operating in Metro Manila. 
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Table 20. List of Cities and Municipalities in the Province of Bohol 

Province City Municipality 

Bohol  
*1 Component City 
*47 Municipalities 
*1,109 Barangays 

Tagbilaran City (Component) Albuquerque 
Alicia 
Anda 
Antequera 
Baclayon 
Balilihan 

Batuan 

Bien Unido 

Bilar 

Buenavista 

Calape 

Candijay 

Carmen 

Catigbian 

Clarin 

Corella 

Cortes 

Dagohoy 

Danao 

Dauis 

Dimiao 

Duero 

Garcia Hernandez 

Guindulman 

Inabanga 

Jagna 

Jetafe 

Lila 

Loay 

Loboc 

Loon 

Mabini 

Maribojoc 

Panglao 

Pilar 

Pres. Carlos P. Garcia 

Sagbayan 

San Isidro 

San Miguel 

Sevilla 

Sierra Bullones 

Sikatuna 

Talibon 

Trinidad 

Tubigon 

Ubay 

Valencia 
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Annex 2: Planning Mandates of Local Governments  

 

 
Figure 61. A Local Planning and Development Model (Serote, 2005) 
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Annex 3: PHIVOLCS Earthquake Intensity Scale 

 
Intensity Scale Description 

I Scarcely Perceptible – Perceptible to people under favorable circumstances. 
Delicately-balanced objects are disturbed slightly. Still water in containers 
oscillates slowly. 

II Slightly Felt – Felt by few individuals at rest indoors. Hanging objects swing 
slightly. Still water in containers oscillates noticeably. 

III Weak – Felt by many people indoors especially in upper floors of buildings. 
Vibration is felt like one passing of a light truck. Dizziness and nausea are 
experienced by some people. Hanging objects swing moderately. Still water in 
containers oscillates moderately. 

IV Moderately Strong - It is felt generally by people indoors and by some people 
outdoors. Light sleepers are awakened. Vibration is felt like a passing of heavy 
truck. Hanging objects swing considerably. Dinner, plates, glasses, windows and 
doors rattle. Floors and walls of wood framed buildings creak. Standing motor cars 
may rock slightly. Liquids in containers are slightly disturbed. Water in containers 
oscillates strongly. Rumbling sound may sometimes be heard. 

V Strong - It is generally felt by most people indoors and outdoors. Many sleeping 
people are awakened. Some are frightened, some run outdoors. Strong shaking 
and rocking felt throughout building. Hanging objects swing violently. Dining 
utensils clatter and clink; some may be damaged.  Small, light and unstable objects 
may fall or overturn. Liquids spill from open containers. Standing vehicles rock 
noticeably. Shaking of leaves and twigs of trees are noticeable. 

VI Very Strong - Many people become scared; many may run outdoors. Some people 
lose their balance. Motorists feel like driving in flat tires. Heavy objects or 
furniture move or may be shifted. Small church bells may ring. Wall plaster may 
crack. Very old or poorly built houses and man-made structures are slightly 
damaged though well-built structures are not affected. Limited rockfalls and 
rolling boulders occur in hilly to mountainous areas and escarpments. Trees shake 
noticeably.  

VII Destructive - Most are frightened and run outdoors. People find it difficult to 
stand in upper floors. Heavy objects and furniture overturn or topple. Big church 
bells may ring. Old or poorly-built structures suffer considerably damage. Some 
well-built structures may be damaged slightly. Some cracks may appear on dikes, 
fishponds, road surface, or concrete hollow block walls. Limited liquefaction, 
lateral spreading, and landslides are observed. Trees shake visibly. (Liquefaction is 
a process by which loose saturated sand lose strength during an earthquake and 
behave like liquid).  

VIII Very Destructive - People become panicky. People find it difficult to stand 
outdoors. Many well-built buildings are considerably damaged. Concrete dikes 
and foundation of bridges are destroyed by ground settling or toppling. Railway 
tracks are bent or broken. Tombstones may be displaced, twisted, or overturned. 
Utility posts, towers, and monuments may tilt or topple. Water and sewer pipes 
may be bent, twisted, or broken. Liquefaction and lateral spreading cause man-
made structure to sink, tilt, or topple. Landslides and rockfalls occur in 
mountainous and hilly areas. Boulders roll out from their positions particularly 
those near the epicenter. Fissures and faults rapture may be observed. Trees 
violently shake. Water splash over dikes or banks of rivers. 
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Intensity Scale Description 

IX Devastating - People are forcibly thrown to ground. Many cry and shake with fear. 
Most buildings are totally damaged. Bridges and elevated concrete structures are 
toppled or destroyed. Numerous utility posts, towers, and monument are tilted, 
toppled, or broken. Water sewer pipes are bent, twisted, or broken. Landslides 
and liquefaction with lateral spreadings and sandboils are widespread. The ground 
is distorted into undulations. Trees are shaken very violently with some toppled or 
broken. Boulders are commonly thrown out. River water splashes violently on 
slops over dikes and banks.  

X Completely Devastating - Practically all man-made structures are destroyed. 
Massive landslides and liquefaction, large scale subsidence and uplifting of land 
forms and many ground fissures are observed. Changes in river courses and 
destructive seiches in large lakes occur. Many trees are toppled, broken and 
uprooted.  

Source: PHIVOLCS, 2008d 
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Annex 4: Past Earthquake Events 

 
Earthquake 

Information 

Bohol EQ 

Oct. 15, 2013 

Negros EQ 

Feb. 6, 2012 

Bohol EQ 

May 27, 1996 

Bohol EQ 

Feb. 8, 1990 

Luzon EQ 

Jul. 16, 1990 

Magnitude 7.2 Ms 6.9 Ms 5.6 Ms 6.8 Ms 7.8 Ms 
Epicenter Sagbayan Guihulngan, 

Negros Oriental 
Between Clarin 
and Inabanga 

Anda  Near Rizal 
Nueva Ecija 

Maximum Intensity VII VII VI VIII   
Locations with 
highest intensity 

VII: Tagbilaran, 
Province of Bohol 
and Cebu City 
VI: Negros 
Occidental and 
Dumaguete City 

VII: Negros 
Oriental 
VI: Negros 
Occidental and 
Cebu 
V: Bohol and 
Panay Island 
 

VI:Clarin and 
Inabanga 
V: Trinidad, 
Tubigon, Cebu 
City, and Lapu-
lapu City  
 

VIII: Jagna, 
Duero and 
Guindulman 
VII: Anda 
Garcia 
Hernandez, 
Loboc, and 
Valencia  

 

Time of occurrence 8:12 am 11:49 am 1:45 pm 3:15 pm 4:26 pm 
Depth of focus 12 Km 10 Km 4 Km No data No data 
Reported Phenomena  landslide 

 ground subsidence 

 landslides, 

 rise of water 
along the 
shorelines, 

 recession of 
water several 
meters away 
from the 
coastline 

No reports and 
observations 

 ground 
fissures,  

 landslides, 

 rockfalls,  

 ground 
subsidence 
and collapse,  

 sand/mud 
fountaining 

 sudden 
increase on 
the sea level 

 ground 
rupture (125 
km-long), 

 landslides in 
northern 
and central 
Luzon, 

 ground 
vibration 

 liquefaction 
 

Number of recorded 
aftershocks 

 3,117 (as of Oct. 
31, 2013)  

 84 of which were 
felt 

 1,719 (as of 
Feb. 17, 2012, 
8AM) 

 104 of which 
were felt 

No data No data No 
consolidated 
data 

Affected LGUs in 
Bohol 

 Alburquerque, 

 Alicia, 

 Antequera, 

 Baclayon, 

 Balilihan, 

 Batuan 

 Bien-Unido, 

 Bilar,  

 Buenavista, 

 Calape, 

 Carmen, 

 Catigbian, 

 Clarin, 

 Cortes, 

 Alburquerque, 

 Alicia, 

 Antequera, 

 Baclayon, 

 Balilihan, 

 Catigbian, 

 Bien-Unido, 

 Dagohoy, 

 Bilar,  

 Buenavista, 

 Cortes, 

 Calape, 

 Carmen, 

 Clarin, 

 Clarin, 

 Inabanga, 

 Trinidad, 

 Tubigon,  

 Loay 

 Tagbilaran 
City,  

 Jagna,  

 Duero,  

 Guindulman,  

 Garcia 
Hernandez,  

 Loboc,  

 Valencia, 

 Anda, 
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Earthquake 

Information 

Bohol EQ 

Oct. 15, 2013 

Negros EQ 

Feb. 6, 2012 

Bohol EQ 

May 27, 1996 

Bohol EQ 

Feb. 8, 1990 

Luzon EQ 

Jul. 16, 1990 

 Dagohoy, 

 Danao, 

 Dimiao, 

 Duero, 

 Garcia Hernandez, 

 Getafe 

 Guindulman,  

 Inabanga, 

 Jagna, 

 Lila 

 Loay, 

 Loboc, 

 Loon 

 Maribojoc, 

 Panglao, 

 Pilar, 

 Sagbayan 

 San Isidro 

 San Miguel, 

 Sevilla, 

 Sierra Bullones 

 Sikatuna, 

 Tagbilaran 

 Talibon, 

 Trinidad 

 Tubigon, 

 Ubay, 

 Valencia 

 Danao, 

 Dimiao, 

 Duero, 

 Garcia 
Hernandez, 

 San Miguel, 

 Pilar, 

 Guindulman,  

 Inabanga, 

 Jagna, 

 Loay, 

 Panglao, 

 Loboc, 

 Sevilla, 

 Loon 

 Maribojoc, 

 Tagbilaran 

 Talibon, 

 Tubigon, 

 Sagbayan 

 Ubay, 

 Sikatuna, 

 Valencia 

Affected LGUs within 
Region VII 

 Cebu City, 

 Talisay City 

 Mandaue 

 Larena 

 San Carlos, 

 Lapu-lapu City, 

 Cebu City, 

 Cebu City, 

 Lapu-lapu City 

 Mandaue 

 Cebu, 
 

 

Dead persons 223 51  No 
consolidated 
data  

6 1,666 
Missing persons 8 62  No data 1,000 
Injured persons 975 112  200+ 3,000+ 
Displaced persons 356,038,507 23,000 46,000  
Totally collapsed 
houses and buildings 

No consolidated 
data 

No consolidated 
data 

182 (including 
two historical 
churches) 

No 
consolidated 
data 

Damaged houses 72,646 15,483 3,000 houses, 
buildings and 
churches 

Damaged schools 639 1,306 
classrooms 

Damaged churches 23 No data 
Damaged hospitals 31 (DOH-HEMS, 

2013) 
No data No 

consolidated 
data Damaged Roads 18 No data 

Damaged Bridges 41 17 
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Earthquake 

Information 

Bohol EQ 

Oct. 15, 2013 

Negros EQ 

Feb. 6, 2012 

Bohol EQ 

May 27, 1996 

Bohol EQ 

Feb. 8, 1990 

Luzon EQ 

Jul. 16, 1990 

Cost of damaged to 
properties and 
infrastructure (Php) 

1.4 billion 
(NDRRMC, 2013c) 

383 million 154 million At least P 10 
billion 

Sources: (NDRRMC, 2013a; NDRRMC, 2012; PHIVOLCS, 1990, 1996, 2001) 
 
Annex 5:  Summary of Casualties in the Bohol Earthquake 

Province/HUC 
City/Municipality 

CASUALTIES 

Dead Injured Missing 

Bohol Province 210 877 8 

Negros Oriental Province - 1 - 

Dumaguete City - 1 - 

Siquijor Province 1 1 - 

Maria 1 1 - 

Cebu Province 5 53 - 

Argao - 4 - 

Pinamungahan 3 25 - 

Ronda 1 2 - 

Talisay City 1 3 - 

Toledo City - 17 - 

Carcar City - 2 - 

Highly Urbanized Cities 7 43 - 

Cebu City 5 9 - 

Lapu-Lapu City - 4 - 

Mandaue City 2 30 - 

Total Casualties 223 975 8 

  Source: RDRRMC - Region VII, 2013b 
 
 
Annex 6:  List of Damaged Bridges in 2013 Bohol Earthquake  

1. Desamparados Bride in Calape 
2. Bayog Bridge in Pres. Carlos P. Garcia 
3. Can Eway bridge 
4. Moawa Bridge 
5. Abatan Bridge in Maribojoc 
6. Agape Bridge 
7. Bacong Bridge in Cortes 
8. Balbalan Bridge 
9. Banban Bridge* 
10. Bonkokan Bridge 
11. Clarin Bridge in Clarin* 
12. Camayaan Bridge in Loboc 
13. Daet Bridge 
14. Hinawanan Bridge in Loay 
15. Moalong Bridge in Loon 
16. Palo Bridge 
17. Panangatan Bridge 
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18. Sen Clarin Bridge in Loay* 
19. Hunan Bridge 
20. Tultugan Bridge in Calape 
21. Anislag Bridge in Maribojoc 
22. Liboron Bridge 
23. Maubid Bridge 
24. Mactan Bridge-expansion joint* 
25. Salog Bridge 
26. Suarez Bridge 
27. Sombria Bridge in Loon 
28. Tagbuane Bridge in Alburquerque 

 
 
Annex 7:  Status of Funding: Bohol Earthquake Action Plan  

 

Table 21. Funding Status of Projects in the Bohol Earthquake Action Plan (as of 29 January 2014) 

Cluster Amount Requested 
Funding Received  

(As of 29 January 2014) 
% 

Covered 

Agriculture 900,001.00 0 0% 

Early Recovery and Livelihood 9,553,515.00 890,000.00 9% 

Food Security 4,000,000.00 3,680,975.00 92% 

Camp Coordination and Camp 
Management (CCCM) 

800,000.00 761,220.00 95% 

Emergency Shelter 9,716,450.00 2,844,201.00 29% 

(Water, Sanitation and 
Hygiene) WASH 

8,000,000.00 3,613,055.00 45% 

Protection 1,000,000.00 538,377.00 54% 

Education 2,500,000.00 1,086,697.00 43% 

Nutrition 2,000,000.00 466,749.00 23% 

Health 6,839,000.00 998,607.00 15% 

Logistics 1,000,000.00 200,000.00 20% 

Coordination 450,000.00 385,327.00 86% 

Total (in US$) US$ 46,758,966.00 US$ 15,465,208.00 33% 

     Source: Financial Tracking Service, 2014b. 

 

Annex 8:  Poverty Incidence among Families (%) in Region VII, Philippines 

Region/Province 
Poverty Incidence among Families (%) 

Estimates (%) Coefficient of Variation 
1991 2006 2009 2012 1991 2006 2009 2012 

Region VII 38.2  30.7  26.0  25.7 6.3  6.1  7.0  6.3 
Bohol  40.3  36.6  30.6  10.6  12.7  9.3 
Cebu  25.6  22.3  18.9     
Negros Oriental   38.2  28.0  43.9     
Siquijor  25.6  27.2  24.0     
Sources: (National Statistics Coordination Board, 2013) 
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