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ABSTRACT

The destruction left by Typhoon Haiyanin the Philippineshighlighted not only the 
exposure of the country but also the underlying vulnerability of barangays (villages) to 
climate-related hazards. This study utilized Geographic Information System (GIS) to 
characterize social vulnerability to climate-related hazards of barangays of Tacloban City 
and Ormoc City using a modified social vulnerability index (SoVI). The SoVIused 
socio-economic data mainly drawn from census and was computed from eleven 
indicators influencing sensitivity, adaptive capacity and exposure. Social vulnerability 
varies spatially across the study areas, where Barangay 88, the worst-hit barangay in 
Tacloban and Barangay Naungan in Ormoc,recorded the highestvulnerability scores. 
Significant demographic and socio-economic shifts are likely in both cities, given the 
population growth and increasing density of settlements already concentrated in 
hazard-prone barangays. Measures to reducing vulnerability should be a local priority 
and would require political will for community-based climate action, disaster risk 
reduction and management, and risk-sensitive land use development. This study 
provides an approach for assessing social vulnerability using available census and 
climate-related hazard data to determine areas for intervention at the barangay level.

Keywords: social vulnerability, climate-related hazards, Geographic Information 
Systems (GIS), vulnerability assessment, Haiyan

1. Introduction

Haiyan is considered to be the most destructivetyphoon to have hit land ever recorded. 
In the Philippines, it left 6,300 dead, 1,061 missing and 28,689 injured and affected a total 
of 12,139 barangays, 44 provinces, 591 municipalities and 57 cities (NDRRMC, 2014). Over 
a year after the typhoon struck, recovery and rehabilitation efforts in affected areas are 
moving in a slow pace. Displaced populations, especially the poor and most vulnerable 



sectors, are still living in temporary shelters where exposure to other forms of hazards 
may still be likely; many with little hope of returning, somewith deliberate choice of 
permanently resettling or relocating. Haiyan’s impacthighlighted the underlying 
vulnerability of the Filipino society, particularly those who are located in the proximity 
of natural hazards and those who endure an entrenched socio-economic condition. It did 
not only challengelocal capacity to face critical pre- and post-disaster issues, but it also 
put in question the country’s social, economic, and even political structures, the very 
foundation of sustained, if not lessened, vulnerability.

This vulnerability results from the interactions between the human and environment 
systems, where natural processes exist on landscapesthat face progressive human 
development. Changes in the natural system increase the impacts of climate-related 
hazards, while human development furthers economic exposure and likely losses from 
hazards regardless of their cause (earthquakes, hurricanes, and floods). Whilemost areas 
in the country are vulnerable to climate-related hazards at varying degrees, we have 
seen that areas located along the coast aremore vulnerable due to their exposure to 
coastal flooding and associated hazards as we have seen from Haiyan’s impacts. 

Populations situated near the coast and other major bodies of water are particularly at 
high risk to inundation resulting from coastal waves (storm surges), urban flooding, and 
riverine flooding. Floods resulting from extreme events in coastal areas are considered 
as one of the most precarious natural disasters (Balica et al., 2012). It is very likely that 
vulnerabilities from flood and storm surge will rise in coastal cities in the future due to 
socio-economic, political and biophysical factors. The population exposed to flooding by 
storm surges will increase over the 21st century, especially in South, Southeast and East 
Asia (IPCC, 2007).

According to the World Risk Report (2014), the global hotspot regions of risks are within 
Oceania, Southeast Asia, Central America and Southern Sahel since 2011. In fact, it was 
also reported that the Philippines ranked 2nd highest among the countries within these 
regions that have risk to the exposure of natural disasters and climate change (World 
Risk Report, 2014).Particularly, the country recorded high risk to earthquakes, active 
volcanos, tropical cyclones, El Niño-related droughts, projected temperature increase, 
and most especially to projected rainfall change and flooding(NDRRMC, 2011; Lasco et al., 
2012). Noting that an average of 20 typhoonsenter the Philippine Area of Responsibility 
(PAR) per year (Perez, n.d.), Philippines has also been affected in the past decade by some 
of the deadliest and most destructive on typhoons record, namelyKetsana in 2009, Washi 
in 2011, Bopha in 2012 and Haiyan in 2013. 

Haiyan was one of the strongest tropical cyclones to strike land ever recorded globally 
(Oxfam, 2013), generating one of the biggest and most devastating storm surge events in 
several decades in the Philippines. Its storm surge practically destroyed most of the City 
of Tacloban located in the Leyte Province. These illustrate how socially vulnerable the 



Philippines is, particularly the coastal cities and municipalities, to climate-induced 
hazards, with loss of life and significant damage costs. 

Vulnerability is generally the characteristics of a community, system or asset that make it 
susceptible to thenegative impact of a natural hazard (UNISDR, 2009). In the context of 
climate variability and extremes, vulnerability is defined as the degree to which a system 
is susceptible to, or unable to cope with, the adverse effects of climate change (IPCC, 
2011; Cutter et al., 2009). In terms of disasters, vulnerability is the susceptibility of the 
people to harm from exposure to hazards, affecting their ability to prepare for, respond 
to, and recover (Cutter et al., 2009). However, the hazards that cause vulnerability have 
unequal distribution of disaster impacts on a population (Zahran et al., 2008) and across 
geography (Cutter and Finch, 2008), due to factors other than the forces of nature but by 
social systems and power (Wisner et al., 2003). Moreover, the concept of vulnerability 
has evolved over time, addressing one of the missing links in our understanding which is 
how to measure social vulnerability (Cutter and Corendea, 2013) and considering the 
characteristics of the conditions that subjectpeople prone or susceptible to damage or 
injury, such as the social processes, economic systems and power relations (Cannon, 
1994; Wisner et al., 2003). 

The increasing number and density of people and structures and the demographic 
characteristics of communities are important factors of vulnerability, particularly in the 
coastal areas (Cutter et al., 2007). Social vulnerability provides an understanding of the 
factors that make some communities more susceptible to the impacts of disasters and 
their capacity to recover (Cutter et al., 2003).Disaster impacts are unequally distributed 
among regions; it is probably because the impacts of disasters are more experienced by 
communities with most vulnerable populations, rampant poverty and least political 
influence (Asuero, et al., 2012). 

Social vulnerability varies across geography(Cutter and Finch, 2008) and across many 
levels of interaction (i.e. individual, community, regional, local) (Thomas, et al.2013). A 
geography to changing socio-economic and demographic characteristics, such as 
rural-to-urban transition which increases population, translates into a certain pattern of 
exposure to hazards and changing landscape and the build environment, particularly 
alongcoastal areas(Cutter et al., 2007). Vulnerabilityvaries spatially because natural 
environments, social structure and housing differ spatially (Uitto, 1998).

There have been attempts incorporating vulnerability metrics at different subnational 
spatial scales and sub-county units (Cutter and Finch, 2008). Yusuf and Francisco (2009) 
developed a model to measure sub-national vulnerability to climate change in Southeast 
Asia. It is important to note that issues of methodology, quality of data, accessibility 
(Cutter and Finch, 2008)and varying and incomplete conceptualizations of vulnerability 
(Perez et al, 2013; Cutter and Corendea, 2013)restrict the development of consistent 
measures of social vulnerability to natural hazards (Cutter and Finch, 2008).While there 



is scarcity of data at the micro level, assessment of spatial variation of vulnerability 
provides an approach for targeted interventions at a micro/community level.

This study attempts to develop a method to characterize the social vulnerability of local 
communities to climate-related hazards, particularly flood, storm surge and typhoons, at 
the barangay level.  The index was built on available and recent datasets. Sensitivity, 
adaptive capacity and exposure have been estimated by means of statistical and 
Geographical Information Systems (GIS) approaches.

2. Materials and Methods

3.1. Study Area

The study areas are the cities of Tacloban and Ormoc in Leyte Province, coastal cities 
which were heavily affected by the impacts of the Typhoon Haiyan. The case study 
focuses on the barangays prone to typhoon-induced hazards/disasters (see figure 1).

Figure 1.Location map  of study sites
Data Sources: PhilGIS – Adminisitrative boundaries; ASTER GDEM – topography

The Typhoon Haiyan storm surge had a devastating impact on the city of Tacloban where 
most of the fatalities and damage occurred. The effects were aggravated due to the fact 
that the coastal area is below sea level, where many key public infrastructures such as 
schools, hospitals as well as private residences had been built. This City, which in the last 
50 years had an average of 2.3 typhoons per year, is considered as one of the most 



vulnerable cities in the Philippines to climate change (WWF&BPI, 2013). 

3.2. Construction of Social Vulnerability Index (SoVI)

The first step in measuring the social vulnerability of barangays was to identify relevant 
indicators related to the social aspects of vulnerability based on existing knowledge and 
literature on social vulnerability. The indicators used and prescribed by Cutter et al. 
(2009) in their study were modified in this study based on the context of the study areas 
and the availability of data. Variables concerning sensitivity include unemployment and 
population at risk (Figure 2). The only measure used for adaptive capacity was poverty 
incidence. Exposure indicators comprise of climate-induced hazards and households 
living in makeshift houses (Figure 2). All dimensions of vulnerability were assessed using 
Geographic Information Systems (GIS) with respect to the susceptibility of the barangays 
to climate-related hazards, such as landslide, storm surge and flood (Figure 2) to classify 
the level of vulnerability of barangays.

The measurement of social vulnerability used secondary data such as National Statistical 
Coordination Board 2010 data on demographic and employment, GIS vector 
climate-related hazard datasets from the Yolanda Information Center (YoRInfo Center), 
and Community Based Monitoring System (CBMS) 2011 data on households living in 
makeshift houses makeshift houses. Geographic Information Systems (GIS) was used to 
calculate the areas per level of susceptibility of selected climate-related hazards, such as 
flood, landslide and storm surge.  

The SoVIper barangay was derived using indicators representing exposure, adaptive 
capacity and sensitivity adopted from the Economy and Environment Program for South 
East Asia (EEPSEA) (Yusuf and Francisco, 2009), focusing on generally accepted aspects of 
social vulnerability as proposed by Cutter et al. (2009). The sub-indicators under each 
major component were given equal weights (Sullivan et al., 2002, Hahn et al., 2008) 
relative to the number of indicators in that component. This balanced weighted 
approach (Sullivan et al., 2002, Hahn et al., 2008) was used due to the arbitrary 
relationships of different indicators with each other. Thus, the components of 
vulnerability (Table 2) were assessed at the scale of 0 to 1 with equal weighting to all 
associated sub-indicators. 

Table 2. Categorization of indicators to factors of vulnerability
Major Components/Factors Indicators
Sensitivity Unemployment (U)

Population at risk (PAR)
Adaptive Capacity Poverty
Exposure Climate-induced hazards 

(CH)
Housing materials (HM)



Indicators were normalized to a value between 0 and 1, multiplied by the assigned 
relative weights to generate the normalized indicator scores (Ii). These normalized 
indicator scores (Ii) were combined together to generate the normalized scores of 
sensitivity (S), adaptive capacity (AC) and exposure (E). 

The maximum and minimum values of the barangays were used to convert the indicator 
to a normalized index so it could be incorporated into the components of the Social 
Vulnerability Index (SoVI). For units such as the ‘proportion of unemployed persons in 
the labor force (15 y.o. and above)’, the minimum value and the maximum value were 
set at 0 to 100, respectively, which represent percentage, and were standardized in a 
scale from 0 to 1. 

The scores of the components were then multiplied equally to 0.33 and added altogether 
for the social vulnerability index (SoVI)which ranges from 0 to 1, classified  into three 
classes using natural breaks (jenks) method in GIS, features are divided into classes 
whose boundaries are adjusted where there are relatively huge differences in the data 
values (ArcGIS Resources, n.d.), such that high values for the index imply high 
vulnerability, moderate values imply moderate vulnerability and low values imply low 
vulnerability. The indicators were normalized using the methodology employed to 
calculate the Human Development Index (HDI) (UNDP, 2006). Since all indicators have    
functional relationship with vulnerability, normalization was calculated as follows:

Ii = Xi – MinXi (eq. 1)
MaxXi - MinXi

whereXi is the actual value, MinXi is the minimum value, and MaxXiis the 
maximum value of the indicator

The ranks of certain indicators and sub-indicators (i.e.‘area of level of hazard 
susceptibility’) were assigned to values arranged in ordinal numberswhichcorrespond to 
weights that add up to 1(100%). The area per level of susceptibility of each hazard was 
calculated using calculate geometry function of ArcGIS 10.2. 

Table 3. Ranking and assignment of ordinal weights for storm surge vulnerability
Storm surge susceptibility Rank relative to 

vulnerability
Ordinal weight

High susceptibility 1 0.5
Moderate susceptibility 2 0.33
Low susceptibility 3 0.167

Total 1



Such that the ordinal weight is computed as:

Wr=
r

n

k=1
r

Where r is the rank, n is the number of ranks, and k is 1 

SoVI was then calculated as follows:

SoVIb =   WbSb+ WbACb+ WbEb (eq. 2)

where b is the barangay, S is sensitivity, AC is adaptive capacity, and E is exposure; such 
that for barangay b, equals the equally weighted values of S, AC, and E. The weight of 
each major component (WCi), where C is one of the major components, indexed by i, is 
measured by 1 over the number (nC) of the major components, which is 0.33 (table 3). 

WCi = 1/ nC (eq. 3)

The same approach was used to calculate the weights (WSc) of the sub-indicators (table 3).

WSc= 1/ nSi (eq. 5)

Table 3. Weights of sub-indicators
Major components Weight of major 

components 
(WCi)  

Number of 
indicators (nSi)

Weight of 
sub-indicators 

(WSi)

Sensitivity 0.33 6 0.17

Adaptive capacity 0.33 1 0.33

Exposure 0.33 4 0.25

S = f(U, PAR)
where U is unemployment and PAR is population at risk

AC = f(Pov)
wherePov is poverty

E = f(CH , HM)
Where CH is climate-induced hazards (landslide, flood and storm surge) and 
HM is housing materials 

Table 4. List of vulnerability components, indicators and sub-indicators used for 



computing barangay SoVI

Indicato
rs 

Major 
componen

t/
Factor

Sub-indicators and
classification/ranking

Unit Functiona
l 

relationsh
ip to 

vulnerabil
ity

Source

Unempl
oyment

Sensitivity Proportion of 
unemployed 
persons in 
the labor 
force (15 y.o. 
and above)

  % NSCB

Populati
on at 
risk

Sensitivity Population 
density

  pop/ha NSCB/ 2010 
Governanc
e Report

Sensitivity Proportion of 
elders (>65 
y.o.)

  % NSCB

Sensitivity Proportion of 
children (0-5 
y.o.) - 0-17

  % NSCB

Sensitivity

Sensitivity

Proportion of 
persons with 
disabilities 
(PWD)
Proportion of 
informal 
settlers 
households

  %

%

NSCB

CBMS

Poverty Adaptive 
capacity

Poverty 
incidence

  % NSCB

Climate-
induced 
Hazards

Exposure Landslide 
susceptibility

Very high 
landslide 
susceptibili
ty 

ha

UP DREAM

High 
susceptibili
ty 
landslide 
susceptibili

ha



UP DREAM

ty

ha

Moderate 
susceptibili
ty 
landslide  
susceptibili
ty

ha

Low 
susceptibili
ty 
landslide  
susceptibili
ty

ha

Exposure Flood 
susceptibility

Very high 
flood  
susceptibili
ty

ha

UP DREAMHigh 
susceptibili
ty  flood  
susceptibili
ty

ha

Moderate  
flood  
susceptibili
ty

ha

Low  flood  
susceptibili
ty

ha

Exposure Storm surge 
susceptibility

High storm 
surge 
susceptibili
ty

ha

UP DREAMModerate 
storm 
surge 
susceptibili
ty

ha

Low storm 
surge 
susceptibili
ty

ha



Housing 
materia
ls

Exposure Proportion of 
HH living in 
makeshift 
houses

%
CBMS

3. Results and Discussion 

4.1. Tacloban City

Based on the computed vulnerability, Barangay 88 is consistently highest in all factors of 
vulnerability, recording a large differential vulnerability value relative to other 
barangays.The overall social vulnerability of every barangay is determined by its 
respective sensitivity, exposure and adaptive capacity indices. The values were classified 
into the clusters of low (0.00749 to 0.09772), moderate (0.09772 to 0.24304), and high 
(0.24304 to 0.66792) (table 5). Tacloban has 6.52% or 9 of its barangays with high 
vulnerability index. Among these barangays, Barangay 88 got the highest index of 
0.66792, almost twice as high as Barangay 99 (Diit) with the next highest vulnerability 
index of 0.39874. Barangay 88 consistently got the highest index for all the indicators 
whereas Barangay 99 consistently got high indices. Barangay 88 is located in San Jose 
area in the peninsula facing San Pedro Bay. It is where Daniel Z. Romualdez (DZR) 
Airport is located, and where most number of casualties during Typhoon Haiyan was 
recorded. It was the barangay practically washed out, the Airport included, when the 
Typhoon hit. Barangay 88 is a highly-urbanized, densely populated barangay with a 
number of commercial establishments within the residential areas. Barangay 99 is 
located in the northern part of the City. It has the highest unemployment rate and the 
most number of PWDs among all the barangays. It is facing the Samar Island in the east, 
thus at lower risk to storm surges relative to Barangay 88, but has Tigbao River 
connected to San Juanico Strait, making it as flood-prone as Barangay 88.

Table 5. Range of values for sensitivity, adaptive capacity, exposure and overall social 
vulnerability for Tacloban City
  S AC E V
Low 0.00148-0.0287

0
0.00000-0.03753 0.00328-0.0237

2
0.00749-0.0977
2

Mod
erate 

0.02975-0.0838
4

0.04012-0.10784 0.02542-0.0563
4

0.09772-0.2430
4

High 0.08769-0.2023
4

0.05694-0.33000 0.05833-0.1355
9

0.24304-0.6679
2

Among the 51 barangays with moderate vulnerabilities, only Barangay 71(Naga-Naga) 



has high sensitivity and exposure, the rest merely have high indices on exposure. 
Barangay 71 is a densely populated coastal community near Anibong District where 
Barangays 68, 69 and 70 are located. The latter barangays also have moderate 
vulnerabilities computed from their high exposure indices and moderate sensitivity and 
adaptive capacity indices. Anibong District has several coastal communities with a 
significant number of houses on stilts over the waters. It was also where the 8 cargo 
vessels that got swept inland by the storm surges brought by Typhoon Haiyan are. 

More than half or 78 of the total barangays have low vulnerability. These are mostly the 
barangays in the downtown area and a few small communities in the outskirts of the 
City.



Figure 2. Social vulnerability, sensitivity, adaptive capacity and exposuremaps of 
Tacloban City, per barangay

Table 6. Barangays in Tacloban City with the highest values for sensitivity, adaptive 
capacity, exposure and overall social vulnerability

Barangay Score
Sensitivity Barangay 88 0.20234
Adaptive Capacity Barangay 88 0.33000
Exposure Barangay 88 0.13558
Vulnerability Barangay 88 0.66792

Figure3. Number of barangays in Tacloban City per degree of social vulnerability



4

Figure 4.Number of barangays in Tacloban City per degree of sensitivity, adaptive 
capacity and exposure. Lightest to darkest color denotes low to high index.

4.1.1. Sensitivity

The proportions of unemployed persons in the labor force (15 y.o. and above), informal 
settlers households, population density,vulnerable sectorsand the population density 
were taken into consideration to measure the sensitivity.These proportions were 
normalized then raked to assess the sensitivity among the barangays. Exactly 13 out of 



the 138 barangays (Table 7) of Tacloban City fell within the range of ‘high sensitivity’ of 
0.08769 to 0.20234. These barangays are among the most populated barangays with 
significant number of informal settlers, according to the data from the CBMS. Barangay 
88 has the highest sensitivity with 0.202469. It consistently has the highest number of 
population at risk and unemployed. The increasing number of population during day 
time and the concentration of settlements in Tacloban can be attributed to the series of 
migrations from neighboring towns for economic reasons. 

About 50 barangays have moderate sensitivity to climate-related hazards with the scores 
ranging from 0.02975 to 0.08384. Several of these barangays are along the coast with 
many informal settlements. The remaining 75 barangays have relatively low sensitivity 
(0.00148 to 0.02870). These are mainly the upland barangays whose land areas are 
basically occupied by the mountains than of the communities.The barangay with the 
least sensitivity is Barangay 15, located in the downtown area which is highly 
commercialized. 

4.1.2. Exposure

Due to their natural and built environments, 21 barangays were highly exposed to 
climate-related hazards. These barangays scored between 0.05833 to 0.13559, with 
Barangay 88 scoring the upper limit, which could be attributed to theirhigh susceptibility 
to particular hazards, and to the structure of their houses which could not provide them 
protection during disasters. Similarly, 50 barangays were moderately exposed with the 
score range of 0.02542 to 0.05634. These are the adjacent barangays to those that were 
identified to have high exposure score. The remaining 67 barangays have low exposure 
(0.00328 to 0.02372); mostly in the downtown area with Barangay 16 having the lowest 
exposure score. Tacloban downtown is a highly built-up, commercialized area and most 
of Barangay 16 is in the heart of it. 

Prior to Haiyan, building codes across all development zones and building types were 
not enforced and standard designs for houses and public infrastructure can only 
withstand wind of 200+kph wind. Most public infrastructures and critical facilities used 
as evacuation centers such as the Astrodome are located in hazard-prone areas.



Figure 5.Landslide, flood, and storm surge susceptibility maps of Tacloban City

4.1.3. Adaptive Capacity

Barangay 88, having 54.37% of its households earning below the poverty threshold, 
scored an adaptive capacity index of 0.33, recording a large differential values to the 9 
other barangays with high adaptive capacity index within the range of 0.05694 to 
0.33000. Barangay 103 got the next highest index with 0.16435, almost half of that of 
Barangay 88.These barangays were spatially scattered showing that poverty in the City is 
not concentrated in certain areas.

The index for moderate exposure is within 0.04012 to 0.10784, with 43 barangays falling 



within the range. While the remaining 86 barangays whose index fall within the range of 
0.00000 to 0.03753 have the lowest proportions of households with income below the 
poverty household. The barangays with the lowest indices are Barangays 109-A, 77, 80, 
109, 17, 62-B, and 16. The land uses among these barangays are mostly commercial and 
institutional, with only a few households.

4.2. Ormoc City

Typhoon Haiyandid not directly hit Ormoc but still caused damage and deaths brought 
about by strong winds. Ormoc is generally vulnerable to disasters due to its exposure to 
natural hazards, not to mention that the livelihoods of many residentsare dependent on 
the environment.

Although Ormoc hashigher proportion of barangays (8.18%) with high social 
vulnerability score (Figure 7), its barangays have lower social vulnerability 
scorescompared to those in Tacloban. The highest is that of Naungan with 0.32726 and 
the differential value between the index of Naungan and that of the second highest 
(Cogon Combado) is not very significant. It is also worth noting that those with high 
overall social vulnerability are those with high sensitivity indices, pointing out that 
population at risk is the main factor contributing to their vulnerability. BagongBuhay is 
the only barangay whose sensitivity is high but has moderate overall social vulnerability 
index. Consequently, Lao has moderate sensitivity, but has high adaptive capacity and 
exposure indices, contributing to a high overall social vulnerability.

Table 8. Range of values for sensitivity, adaptive capacity, exposure and overall social 
vulnerability for Ormoc City
  S AC E V
Low  0.00067-0.0364

9
 0.00000-0.00766  0.00237-0.024

32
 0.00574-0.0654
6

Mod
erate 

 0.03650-0.0997
2

 0.00766-0.02143  0.02483-0.052
60

 0.06608-0.1683
1

High  0.10481-0.1901
4

 0.02265-0.06437  0.05325-0.113
70

 0.17656-0.3498
3

The barangays with moderate social vulnerability have indices ranging from 0.06788 to 
0.16252. These are 49 barangays engaged in small-time commercial fishing and/or 
subsistence farming acquiring irrigation from the tributaries of Anilao and Malbasag 
Rivers. Most of these barangays also have high exposure and high adaptive capacity 
indices. The 52 barangays that have low social vulnerability indices are mostly the 
upland barangays that are sparsely occupied and the Poblacion barangays that are 
commercialized. In fact, the least vulnerable among them is Barangay 5 which is a 



commercial block along Real Street in Ormoc City Proper.



Figure 6.Social vulnerability, sensitivity, adaptive capacity and exposure maps of Ormoc 
City, per barangay



Table 9. Barangays in Ormoc City with the highest values for sensitivity, adaptive 
capacity, exposure and overall social vulnerability

Barangay Score
Sensitivity Cogon Combado 0.19014
Adaptive Capacity 
(Lack)

Naungan 0.06437

Exposure Naungan 0.08879
Vulnerability Naungan 0.32726

Figure 7. Number of barangays in Ormoc City per degree of vulnerability



Figure 8.Number of barangays in Ormoc City per degree of sensitivity, adaptive capacity 
and exposure. Lightest to darkest color denotes low to high index. 

4.2.1. Sensitivity

Out of the 9 barangays with high sensitivity, Barangay CogonCombado is the area most 
sensitive to disasters because of it being the most densely populated barangay in Ormoc 
City. The range of the high sensitivity index in Ormoc is 0.10481 to 0.19014, Barangay 
Cogon Combado got 0.19014. The other barangays with high sensitivity are Tambuilid, 
Naungan, Linao, Ipil, Punta, Libertad, BagongBuhay, and Liloan, which are either coastal 
communities or barangays withlarge population. 

The barangays with moderate sensitivity recorded the index ranging from 0.03650 to 
0.09972. Exactly 39 barangays fall to this classification. Barangay 14 registered the lowest 
sensitivity sub-index among the 62 barangays whose indices fall within 0.00067 to 
0.03649. It is probably due to the low numbers of population at risk because Barangay 14 
is in the Poblacion District and not a residential area.In fact, all the Poblacion barangays 
have low sensitivity.

4.2.2. Exposure

Past disasters could validate that Ormoc is at risk to natural hazards such as flooding and 
landslide. Exactly 30 barangays have high exposure within the range of 0.05325 to 
0.11370. Barangay Naungan has the highest with 0.08879. Being a coastal community also 



traversed by Jaoban River, it has very high susceptibility to flooding and is most likely to 
be affected by storm surges. The other barangays with high exposure index are its 
neighboring barangays and 7 Poblacion barangays which are near Anilao River. The 
remaining 43 barangays have moderate exposure index and the 37 barangays have low 
whose indices rages to 0.02483 to 0.0526 and 0.00237 to 0.02432, respectively.



Figure 12.Landslide, flood and storm surgesusceptibility maps of Ormoc City

4.2.3. Adaptive Capacity

Ormoc is also a highly-urbanized city like Tacloban. However, a significant number of 
families in Ormoc are living below poverty threshold than those in Tacloban. Therefore, 
more barangays have high adaptive capacity index in Ormoc. About 13 barangays in 
Ormoc have high adaptive capacity index scoring from 0.02265 to 0,06437. Naungan has 
the highest adaptive capacity, perhaps due to a significant number of residents from 
there which are informal settlers. Moderate adaptive capacity index ranges from 0.00766 
to 0.02143, and the 49 barangays belonging to it are the rural barangays engaged in 
fishing and subsistence farming, aside from Barangay 29 which is a Poblacion barangay 
but has residents living underAnilao Bridge. More than half of the remaining 48 
barangays that have low adaptive capacity index are located within the Poblacion area. 
These barangays have an index between 0 to 0.00766, with 9 barangays scoring exactly 0. 
These areas are commercialized with only a few residents.

Inadequacy in adaptive capacity due to poverty is observed to be higher in Barangay 
Naungan withindex of 0.06437 as compared to the other barangays.

5. Conclusion and Recommendation

Typhoon Haiyan highlighted that the combination of exposure to climate-related 
hazards, underlying socioeconomic conditions and demographic transition in Tacloban 
and Ormoc increases the threats of communities to climate-related hazards. Haiyan’s 
impactscall forthe examinationof the various causes of vulnerability to facilitate 
measures to reduce these causes or adapt from the combined factors of disasters.



Barangay 88, the hardest hit barangay in Tacloban City with the most number of 
reported casualties from Typhoon Haiyan,is consistently highest in all factors of 
vulnerability, recording a large differential vulnerability index relative to other 
barangays. Barangay 88 is a highly-urbanized, densely populated barangay with a 
number of commercial establishments within the residential areas.Tacloban has 7% or 9 
of its barangays with high vulnerability index. In Ormoc City, Barangay Naungan, located 
in the western seaboard of the City got the highest vulnerability index. Ormoc has 8% or 
9 barangays with high social vulnerability score, lower number than those of Tacloban. 
Naungan recorded the highest social vulnerability score. It is worth noting that the 
barangays with high overall social vulnerability are those with high sensitivity indices, 
with population at risk as the main factor contributing to their vulnerability. 

While Tacloban City and Ormoc City are obvious example of a looming and varying 
social vulnerability across barangays, it is important not only to consider short-term 
structural mitigation measures but also to adopt sustainable and long-term strategies 
addressing the underlying factors of vulnerability targeted at the community level. This 
matter will also require basic social services and disaster to be more accessiblein 
barangays who score moderate to high vulnerability. Measures to reducing vulnerability 
should be a local priority and would require political will for community-based climate 
action, disaster risk reduction and management, and risk-sensitive land use 
development.

This study provides an approach for assessing social vulnerability using available census 
and climate-related hazard data to determine areas for intervention targeted at the 
barangay level.
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