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ABSTRACT

Disaster risk resilience capacity plays a key role in protecting communities and supporting sustain-
able development. This study applies the Baseline Resilience Indicators for Communities (BRIC)
framework to assess the Community Resilience Indicator (CRI) of Ho Chi Minh City. The framework
comprises six component groups: Economic, Social, Community, Infrastructure, Environmental,
and Institution & Organization, and is operationalized through 42 specific indicators selected in
consultation with local departments and experts. Indicator weights were determined using both
the AHP (Analytic Hierarchy Process) method and the lyengar-Sudarshan (1982) approach to en-
sure objectivity and practicality. The CRI assessment results for wards and communes within the
former administrative boundaries of Ho Chi Minh City (prior to July 2025) reveal clear spatial differ-
ences. The CRIaverage is 0.56, with scores ranging from 0.40 in coastal communes, where exposure
to climate-related hazards is high, to 0.65 in inner-city wards, which benefit from stronger infras-
tructure and institutional support. These findings highlight the uneven distribution of resilience
across localities and emphasize the varied strengths and vulnerabilities within the city. By com-
bining a systematic framework with context-specific data, this study provides a robust quantitative
tool for evaluating community resilience. The CRI offers policymakers an evidence-based founda-
tion for prioritizing investments, allocating resources, and integrating disaster risk reduction into
long-term urban planning, especially as Ho Chi Minh City transitions toward becoming a regional

megacity.
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INTRODUCTION

Large and densely populated cities in Southeast Asia
are increasingly exposed to multiple types of natu-
ral disasters, which are becoming more complex and
escalating in both frequency and severity due to the
impacts of climate change (CC) and rapid urbaniza-
tion'= . During the rainy season, common disaster
events include typhoons, flooding, failure bank, and
tornadoes. Typhoons typically bring strong winds
and heavy rainfall, causing severe damage to hous-
ing, infrastructure, while also disrupting electricity
and urban transportation systems . Prolonged heavy
rain, combined with inefficient drainage systems, has
made flooding a persistent and severe issue in many
coastal cities and low-lying urban areas such as Ho
Chi Minh City (HCMC), Bangkok, and Jakarta®~” .

HCMC is a special urban center and serves as the
leading economic, cultural, and scientific-technical
hub of Vietnam. However, alongside its rapid eco-
nomic development, HCMC is increasingly facing se-
rious challenges due to the impacts of CC and ur-
ban natural disaster risks (NDRs). In this context, re-
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silience has emerged as a critical component of sus-
tainable urban development strategies, particularly in
large coastal cities such as HCMC. At the national
level, Decision No. 379/QD-TTg by the Prime Minis-
ter of Vietnam on the Approval of the National Strat-
egy for Natural Disaster Prevention and Control to
2030, with a Vision to 20508 , clearly identifies “en-
hancing resilience” as one of eight key strategic tasks.
Accordingly, HCMC is designated as a priority area
that requires enhanced resilience capacity to respond
to drought, saltwater intrusion, air pollution, flood-
ing, inundation, and typhoons, particularly urban in-
undation caused by heavy rainfall and tidal surges,
which are increasing in both frequency and intensity.
In the international context, the assessment and mea-
surement of community resilience have been exten-
sively developed to provide a scientific basis for pol-
icy planning and risk management. One of the widely
recognized frameworks is BRIC, developed by Susan
Cutter and colleagues, which focuses on six main pil-
lars® . Another notable model is the City Resilience
Framework (CRF), developed by Arup and the Rock-
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efeller Foundation, which outlines four core areas
and twelve pillars to assess the overall resilience of
cities1? . Meanwhile, the UNDRR Resilience Score-
card, developed in alignment with the Sendai Frame-
work for Disaster Risk Reduction, provides an evalu-
ation system for urban governments to assess disaster
resilience capacity through ten content areas 12 . In
addition, regional initiatives such as the Asian Cities
Climate Change Resilience Network (ACCCRN) have
also developed assessment frameworks appropriate to
the context of developing countries in Asia, focusing
on institutional flexibility, community adaptive ca-
pacity, and the protection of critical infrastructure '*
. Each framework has its own approach and scope of
application, but all emphasize the role of adaptability,
recovery, and transformation in the face of growing
CC. The BRIC model is highly regarded for its ability
to standardize data and allow comparisons across dif-
ferent regions, helping to identify the strengths and
weaknesses in each locality’s resilience capacity ' .
Thanks to its adaptability, BRIC has been widely ap-
plied by scholars and policymakers not only in the
United States but also adopted in other countries, in-

cluding urban contexts in both Asia and Europe !>

Based on the above analyses, this study focuses on as-
sessing the CRI in HCMC in relation to natural disas-
ter and CC risks through the development and appli-
cation of indicators from the BRIC framework. Indi-
cator weights are determined using the Analytic Hi-
erarchy Process (AHP) and the Iyengar-Sudarshan
(1982) method to ensure objectivity and practicality.
The novelty of this study lies in developing a detailed
and quantitative assessment methodology for com-
munity resilience under the BRIC framework in the
context of large Southeast Asian cities, which are af-
fected by multiple types of natural disasters including
typhoons, flooding, and extreme heat. In the con-
text of administrative restructuring, as HCMC ad-
vances toward becoming a regional megacity and a
major economic, industrial, service, and logistics hub
in Southeast Asia, the issue of strengthening resilience
to disaster and CC risks becomes increasingly urgent.
It is essential not only to protect the achievements of
economic development but also to ensure long-term
sustainability. The BRIC framework has been applied
in many countries, including those in Asia. How-
ever, to date, no comprehensive study has employed
BRIC for HCMC—a special metropolis characterized
by low elevation, increasing flood pressures, and in-
tensifying CC impacts that threaten both the liveli-
hoods of its residents and the city’s economy. The
novelty of this study lies not only in applying the
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BRIC framework but also in refining the indicator set
to reflect local data conditions and specific vulner-
abilities of HCMC. Furthermore, by comparing re-
silience indicators down to the ward/commune level,
the study provides practical value for strategic disaster
risk management and CC adaptation planning in the
city. Thus, this research both builds upon an interna-
tional theoretical framework and adds applied value
tailored to the unique context of HCMC.

MATERIALS-METHODS
Study area

HCMC is a riverside and coastal city with low eleva-
tion and a dense network of rivers and canals. The city
is frequently affected by heavy rainfall, tidal surges,
urban flooding, typhoons, tornadoes, extreme heat,
saltwater intrusion and riverbank failures ' . HCMC
is classified among the most vulnerable cities globally
in the context of CC, particularly facing flood-related
risks associated with sea level rise, extreme rainfall,
and tidal surges!” . A report by the World Bank em-
phasizes that climate adaptation investment is a top
priority for HCMC, stating: “Vietnam must mobi-
lize significant resources to protect HCMC, the low-
lying coastal areas, and the Mekong Delta from cli-
mate change” '8 .

This study was conducted based on surveys and
data collected prior to the administrative merger of
HCMG; therefore, all assessments and descriptions of
community resilience are presented according to the
administrative boundaries of the former HCMC area
(excluding territories from Binh Duong and Ba Ria-
Vung Tau Province) (Fig. 1).

Framework for Measuring Community Re-
silience Capacity

Selection of the Assessment Framework

According to statistics by Tariq and colleagues
(2021) 7, there are 36 commonly used models for
assessing community resilience based on indicator
systems. Among these, three models, CDRI, BRIC
(Baseline Resilience Indicators for Communities),
and CSRI2, are currently the most widely applied.
These models typically assess community resilience
using six components: economic, social, community,
infrastructure, institutional, and environmental. The
BRIC indicator framework is one of the most widely
used tools for assessing community resilience in re-
search around the world. Christine Camacho and col-
leagues (2023) 4 reviewed more than 1,200 studies
utilizing the BRIC framework to assess community re-
silience to disasters and other shocks across six conti-
nents, with Asia accounting for the largest proportion
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Figure 1: Study area (Source: The base maps and hydrological data provided by the Department of Agriculture
and Environment of Ho Chi Minh City, at a scale of 1:275,000)

(59%). BRIC is considered a mature model based on
how it has been developed, refined, operated, and val-
idated. The methodological quality of the framework
was scored using the OECD framework for compos-
ite indicator development, with a median score of 60%
(IQR: 40-70%). BRIC®?° is a framework for measur-
ing community resilience to natural disasters and CC.
It was developed by Susan L. Cutter and colleagues
at the University of South Carolina, USA, based on
the theoretical foundation of the DROP model (Dis-
aster Resilience of Place)?! . BRIC aims to quantify
and evaluate the baseline resilience capacity of a com-
munity (typically at the local level, such as districts or
counties) in the face of natural disasters and CC. The
BRIC indicator has been widely implemented at both
local and regional levels and allows comparisons be-
tween localities with different geographic and social
characteristics. The BRIC indicator set is well suited
to the goals of this study, serving as a tool for man-
agers to compare resilience, plan strategically, and al-
locate resources effectively.

This study applies the BRIC framework to measure
resilience capacity in the face of natural disaster and
CC risks in HCMC, with adjustments to the indica-
tor set that reflect local data conditions and the city’s
specific vulnerabilities. It further provides a detailed

assessment at the local level and, based on the calcu-
lated results, offers policy recommendations to sup-
port strategic climate adaptation planning in HCMC.

Selection of Assessment Indicators

BRIC uses quantitative indicators across six main
components to determine resilience capacity, includ-
ing: (1) Economic: representing local wealth and
economic diversification; (2) Social: reflecting de-
mographics, education, and access to healthcare; (3)
Community: describing community cohesion, aware-
ness, and local access to information on natural disas-
ter and CC risks; (4) Environmental: indicating the
environmental quality of the living area; (5) Infras-
tructure: referring to the condition of housing, disas-
ter mitigation infrastructure, and the presence of early
warning systems; (6) Institution-Organization: as-
sessing institutional capacity, governance structures,
financial resources, and human capital related to dis-
aster risk reduction and CC adaptation !>

According to Joseph E. Hair’s (2010) guidelines on
multivariate data analysis, each major component
should include between five and ten indicators®® .
Therefore, the total number of indicators across the
six BRIC components typically ranges from 30 to 60.
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Figure 2: Framework and Indicator (Source: Proposed by the authors)

In this study, to establish a basis for proposing the
indicator set, the research team referred to both do-

mestic and international studies 12425

, while adjust-
ing the selection based on the legal and institutional
context of Vietnam. Expert opinions were considered
regarding the relevance and feasibility of data collec-
tion, to ensure that the proposed evaluation criteria
align with HCMC’s development priorities under CC
conditions. The selected indicators emphasize the fol-
lowing characteristics: (1) Data availability; (2) The
ability to quantify the evaluation results; (3) Clarity
and practical usability for local authorities to indepen-
dently conduct future assessments. As a result, the re-
search team selected a total of 42 indicators, as illus-

trated in Fig. 2.
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Sociological Survey and Indicator Normal-
ization

The indicator data were collected from surveys and
investigations conducted between September and
November 2024; sectoral reports from government
agencies, disaster reports in HCMC, statistical year-
books, and socio-economic development reports cov-
ering the period 2015-2024, to ensure consistency
with the evaluation cycles of the city’s plans, strate-
gies, and resolutions. Meteorological and hydrologi-
cal data were drawn from established datasets cover-
ing 1980-2024, inherited from previous studies. De-
pending on the specific indicator, values were calcu-
lated either as multi-year averages or based on the
most recent data available for 2024.

Several indicators related to community composi-
tion, awareness and assessment of policy institutions,
are quantified through a survey comprising a total
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of 1,900 samples, targeting three groups: (1) house-
holds, (2) business households/ production establish-
ments, and (3) public sector officers, including civil
servants and public employees. Data were collected
through structured questionnaires administered via
face-to-face interviews with the selected respondent
groups. The research team applied a stratified sam-
pling method. This was followed by a combination
of hierarchical sampling and convenience sampling.
Enumerators and research collaborators met each in-
dividual on the sampling list to conduct interviews
and recorded all responses in the questionnaire forms.
The collected indicator values were then organized
into a two-dimensional matrix X={Xij} (i= 1, 2..m; j
=1, 2..k), where m represents the number of wards
assessed and k is the number of indicators. Since
the parameters and indicators collected have differ-
ent dimensions, they must be normalized before be-
ing used in any relational function. This study uses
the Human Development Index (HDI) normalization
method proposed by UNDP (2006) to standardize the
values into a permissible range from 0 to 12° . In this
process, the correlation between parameters must be
clearly defined. The indicators after normalization all
have values ranging from 0 to 1.

Determining the importance level of criteria
through weights

To calculate weights that depend on the distribu-
tion of component variables, the method proposed
by Iyengar - Sudarshan in 1982%7 and the Analytic
Hierarchy Process (AHP) method?® are commonly
used. Among them, the AHP method was applied to
calculate for the main components (6 variables) and
the Iyengar - Sudarshan (1982) method for 42 sub-
criteria to leverage the strengths and offset the lim-
itations of each approach. The AHP method incor-
porates the practical roles of variables and compo-
nents in the criteria based on expert opinion analy-
sis (suitable for a small number of variables), while
the Iyengar-Sudarshan (1982) method is objective ac-
cording to statistical data, which makes it convenient
for calculating weights involving many variables and
multiple components.

AHP Method

The AHP method is a structured decision-making
technique that enables the ranking of alternatives and
the identification of the most appropriate final weight
(weight) 28 . The process begins with the construction
of a hierarchical model, followed by pairwise com-
parisons of criteria at each level, from main to sub-
components. The comparison results at each level

are weights (importance levels). An expert question-
naire was developed to evaluate the criteria across the
six main components of the BRIC framework. The
research team conducted consultations with ten ex-
perts in the fields of environmental science and ur-
ban management, including both government offi-
cials and academic researchers.

Iyengar and Sudarshan (1982 Method

The Iyengar and Sudarshan (1982) method is a data-
driven approach that performs well in contexts where
statistical data are available and involves a large num-
ber of variables. Weights are assigned to each indi-
cator based on its degree of dispersion across anal-
ysis units (e.g., provinces or districts), following the
principle that indicators with higher variability con-
tribute more to overall differentiation and thus receive
greater weight?” . This is one of the techniques for
normalizing and assigning weights to component in-
dicators in building a composite indicator.

Determining resilience capacity

After determining the weights, the value of each com-
ponent assessing the resilience capacity at each study
region is quantified according to (Eq. 1):

CRI; :zj?zlex,»‘ (1)

Where,

CRI,; is the resilience capacity evaluation value of re-
gion i;

wjis the weight for indicator j, 0 < wi<l

The CRI indicator value serves as a basis for devel-
oping zoning maps to categorize regional resilience
capacity. According to many experts assessments,
the classification of the probability distribution func-
tion of CRI; can be approximated by several pre-
calculated distribution functions such as the Kritxki
— Menkel distribution, the Gamma function, or sim-
ply by the average line through points of empirical
frequency. Accordingly, this study adopts a uniform
distribution-based classification into five levels: Very
Low, Low, Moderate, High, and Very High, as pre-
sented in Table 1.

The results derived from the BRIC model were vali-
dated using historical data on disaster events and as-
sociated local damages. Areas with lower CRI scores
were found to have experienced greater losses in the
past, with a clear correlation between CRI values and
resilience-related variables such as economic condi-
tions and post-disaster recovery capacity. In addition,
a sensitivity analysis was conducted by altering nor-
malization methods and weighting schemes, which
confirmed the robustness and stability of the results.
[Source: IPCC (2014)*°]
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Table 1: Classification of the Climate Resilience
Indicator

Very Low Moder-  High Very

low ate high

0< 0.2< 0.4 < 0.6 < 0.8 <

CRI < CRI < CRI < CRI < CRI <

0.2 0.4 0.6 0.8 1.0
RESULTS

Weights of the indicator set

The weights of the main criteria represent their contri-
bution levels to the composite resilience capacity in-
dicator. The calculation results by the AHP method
show that among the 6 main indicators, the Infras-
tructure related to disaster prevention and CC adap-
tation, is considered the most critical (contributing
25.2%), followed by the Institution - Organization
component (24.4%). The third most important indi-
cators is the Economic component (16.0%), followed
respectively by Community (14.2%), Environmental
(10.4%), and Social (9.8%).

Weights of the sub-indicators, calculated using the
Iyengar and Sudarshan (1982) method after data col-
lection, are illustrated in Fig. 3.

3.2 Assessment of resilience capacity to natural dis-
aster and CC risks in HCMC (before the merger
date July 2025)

Prior to the administrative merger in July 2025,
HCMC comprised 22 districts, county-level towns,
and cities, encompassing 102 wards and communes,
as defined in Resolution No. 1685/NQ-UBTVQH15
dated June 16, 2025, issued by the National As-
sembly Standing Committee regarding the reorga-
nization of commune-level administrative units in
HCMC. The following analyses are based on the 102
Wards/Communes in the old territory of HCMC
(not including the newly incorporated areas of Binh
Duong and Ba Ria - Vung Tau).

Community resilience of indicators

The calculation results for each main indicator show
values ranging from 0.38 to 0.73. Among them, the
"Social’ indicator—reflecting population status, edu-
cation, and access to healthcare, has the lowest score,
while the ’Environmental’ indicator, representing the
quality of the living environment, records the highest
score. Component-wise analysis of the CRI across lo-
calities reveals distinct resilience profiles, highlighting
both comparative advantages and limitations. This
serves as the foundation for proposing solutions to
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Figure 4: Indicators of the main components
(Source: Calculated by the authors)

enhance strengths and overcome weaknesses specific
to each locality (Fig. 4).

The calculation results in Figure 5 show that the core
central area of the City (Saigon Ward, Tan Dinh, Ben
Thanh, Cau Ong Lanh, Ban Co, Xuan Hoa, Nhieu
Loc, Vuon Lai, Dien Hong, Hoa Hung) achieves the
highest “Economic” indicator score (0.69 - 0.97) be-
cause this area concentrates many government agen-
cies, foreign consulates, representative offices of for-
eign organizations, headquarters and representative
offices of domestic and international corporations
and companies, with advantages in developing trade,
services, and tourism, significantly contributing to the
City’s GRDP and total state budget revenue (Fig. 5b).
The indicator underscores strong economic activities
and job opportunities in the City center. At the same
time, this area also has the highest “Environmental”
indicator values (Fig. 5d).

Meanwhile, in rural areas, the “Economic” indicator
(Fig. 5b) score is very low, especially in coastal local-
ities. However, in these economically disadvantaged
areas, components such as “Community” and “Insti-
tution & Organization” indicators are notably high
(Fig. 5d and Fig. 5f), making significant contributions
to the overall composite resilience indicator. Typi-
cal examples include: Binh Khanh, An Thoi Dong,
Can Gio and Thanh An communes - coastal areas
affected by natural disaster and CC risks in HCMC,
with an “Economic” indicator only at 0.03 (lowest),
“Environmental” indicator at 0.45 (lowest) but “Com-
munity” indicator at 0.82 (second highest) and “In-
stitution & Organization” indicator at 0.69 (second
highest). These results suggest that local authorities
in these areas have prioritized institutional arrange-
ments and human resource development for disaster
risk reduction and CC adaptation. Residents have
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Figure 3: Weights of the main indicators and sub-indicators calculated by the AHP method and lyengar and Su-

darshan (1982) (Source: Calculated by the authors)

actively participated in local training programs and
workshops, leading to high levels of awareness, timely
access to early warnings, and proactive implementa-
tion of risk mitigation measures.

Regarding the “Social” indicator, areas with high
scores include Cho Quan, An Dong, Dien Hong wards
and eastern city areas such as Hiep Binh, Thu Duc,
Tam Binh, Linh Xuan, Tang Nhon Phu. These areas
benefit from a high concentration of hospitals and ed-
ucational institutions, along with a large proportion of
the working-age population (Fig. 5¢).

For the “Infrastructure” indicator, Tan Thuan, Phu
Thuan, Tan My, Tan Hung wards have the high-
est scores (at 0.73), attributed to a high proportion
of durable housing, availability of disaster preven-
tion equipment, warning signage, and designated safe

shelters for emergencies (Fig. 5e).

Community resilience index in HCMC

The average CRI score across areas in HCMC is 0.55,
with a range from 0.40 (including 4 communes: Binh
Khanh, An Thoi Dong, Can Gio, Thanh An) to 0.65
(including 3 wards: Vuon Lai, Dien Hong, Hoa Hung)
(Fig. 5a). The detailed CRI calculation results are pre-
sented in Table 2.

Variations in geographiclocation and socio-economic
conditions are clearly reflected in the CRI scores, re-
vealing a marked disparity between urban and rural
areas. Rural areas (including 17 communes) exhibit
the lowest scores, ranging from 0.40 to 0.52, among
which coastal areas have the lowest score (0.40), and
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the highest scores belong to 4 communes in the north-
west area of HCMC (including: An Nhon Tay, Thai
My, Nhuan Duc, Tan An Hoi, Cu Chi, Phu Hoa Dong,
and Binh My). The highest CRI scores are concen-
trated in the central urban districts, characterized by
diversified economies, effective governance, and re-
duced exposure to natural hazards such as typhoons,
bank erosion, and salinity intrusion.

[Source: Calculated by the authors]

The findings indicate that central urban areas exhibit
higher resilience, primarily driven by economic di-
versification and robust healthcare and education sys-
tems, which together offer strong financial and social
buffers against disaster impacts. By contrast, rural
and coastal areas exhibit limited economic capacity
and weaker infrastructure; however, these deficien-
cies are partially mitigated by strong community co-
hesion and proactive local governance. Adverse en-
vironmental conditions, including frequent flooding,
salinity intrusion, and substandard housing, further
intensify vulnerabilities in peri-urban and coastal re-
gions. These findings suggest that resilience is influ-
enced not only by financial resources and infrastruc-
ture quality but also by governance effectiveness and
the strength of local social capital. Accordingly, socio-
economic conditions, infrastructure quality, commu-
nity cohesion, and governance capacity emerge as the
fundamental determinants of disparities in CRI.

DISCUSSION

This study demonstrates the applicability of the BRIC
framework in the context of a rapidly urbanizing
megacity like HCMC. The findings reveal significant
disparities in resilience capacity between central ur-
ban areas and peri-urban/rural regions, thereby un-
derscoring the importance of spatial factors in re-
silience theory. The observation that strong so-
cial capital and effective local governance can off-
set limitations in economic and infrastructural re-
sources provides additional empirical evidence for
community-based resilience theories. Methodologi-
cally, the integration of AHP and Iyengar-Sudarshan
weighting approaches offers a balanced mechanism
that combines expert judgment with statistical objec-
tivity, thus overcoming the shortcomings of relying
on either method alone. Therefore, beyond its pol-
icy implications, this study contributes to the scien-
tific foundation for developing and refining resilience
measurement frameworks in the increasingly com-
plex context of CC in megacities such as HCMC.

Many studies in the Southeast Asia region have iden-
tified a pronounced gap in resilience capacity be-
tween urban and rural areas, especially in the con-
text of increasing risks from natural disasters and CC.
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The ASEAN report (2024) highlights a clear dispar-
ity in resilience levels between central urban areas
and suburban, rural, and coastal regions across sev-
eral ASEAN member countries such as Indonesia, the
Philippines, Thailand, and Vietnam. In suburban and
rural areas of Myanmar and the Philippines, assess-
ment results recorded much higher risk levels due to
sea-level rise and typhoons, coupled with limited ac-
cess to financial services or evacuation plans when
compared to urban populations. Similarly, in subur-
ban areas of Vietnam and Thailand, rapid urban ex-
pansion without corresponding investments in adap-
tive infrastructure has heightened vulnerability rela-
tive to central urban areas>’. This neglect of subur-
ban regions contributes to reduced resilience capac-
ity and prolonged recovery periods following disas-
ters. In cities like Jakarta, Manila, or HCMC, public-
private partnership projects often focus on middle-
class and wealthy residential areas, while slums and
low-income residents still lack access to clean water
infrastructure, resulting in critically low resilience ca-
pacity>! .

Related studies also emphasize that enhancing re-
silience capacity for sub-urban areas in HCMC
and other ASEAN countries requires a comprehen-
sive strategy that integrates adaptive planning, in-
frastructure investment, strengthening local gover-
nance, promoting community participation, and ef-
fectively leveraging international resources. Key ap-
proaches include fostering multi-stakeholder collab-
oration, utilizing digital data and technologies, and
promoting spatial equity to enhance the resilience of
suburban communities in the context of rapid ur-
banization and CC adaptation. Recent resilience re-
search in HCMC highlights the urgent need of nar-
rowing the resilience gap between sub-urban and ur-
ban areas. Many studies have emphasized the crit-
ical task of integrating climate adaptation into sub-
urban development planning, as exemplified by cities
like Semarang (Indonesia) and Naga (Philippines),
aiming to reduce risks for poor sub-urban popula-
tions 32734 | Additionally, investments in essential in-
frastructure such as drainage systems, resilient hous-
ing, and clean water supply are urgent solutions, as
demonstrated by the clean water project in HCMC3°
. Moreover, the application of technology and spa-
tial risk mapping helps identify hotspots of different
natural hazards and integrates these tools into apps to
support sub-urban residents in taking proactive risk-
reduction measures*°~* . These tasks need to be im-
plemented in a synchronized manner to effectively
narrow the resilience gap between the urban core and
sub-urban areas in HCMC as well as in other major
ASEAN cities.
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Table 2: CRl indicators in HCMC

No Ward/Commune

1 Vuon Lai, Dien Hong, Hoa Hung

2 An Lac, Binh Tan, Tan Tao, Binh Tri Dong, Binh Hung Hoa

3 Hanh Thong, An Nhon, Go Vap, An Hoi Dong, Thong Tay Hoi, An Hoi Tay
4 Tan Son Hoa, Tan Son Nhat, Tan Hoa, Bay Hien, Tan Binh, Tan Son

5 Cho Quan, An Dong, Cho Lon, Binh Tay, Binh Tien, Binh Phu, Phu Lam

6 Tan Thuan, Phu Thuan, Tan My, Tan Hung, Chanh Hung, Phu Dinh, Binh Dong,

Tay Thanh, Tan Son Nhi, Phu Tho Hoa, Tan Phu, Phu Thanh

7 Hiep Binh, Thu Duc, Tam Binh, Linh Xuan, Tang Nhon Phu, Long Binh, Long

Phuoc, Long Truong, Cat Lai, Binh Trung, Phuoc Long, An Khanh

8 Sai Gon, Tan Dinh, Ben Thanh, Cau Ong Lanh, Ban Co, Xuan Hoa, Nhieu Loc

9 Xom Chieu, Khanh Hoi, Vinh Hoi, Minh Phung, Binh Thoi, Hoa Binh, Phu Tho,

Dong Hung Thuan, Trung My Tay, Tan Thoi Hiep, Thoi An, An Phu Dong

10 Gia Dinh, Binh Thanh, Binh Loi Trung, Thanh My Tay, Binh Quoi

11 An Nhon Tay, Thai My, Nhuan Duc, Tan An Hoi, Cu Chi, Phu Hoa Dong, and Binh

My

12 Duc Nhuan, Cau Kieu, and Phu Nhuan

13 Vinh Loc, Tan Vinh Loc, Binh Loi, Tan Nhut, Binh Chanh, Hung Long, Binh Hung

14  Nha Be, Hiep Phuoc
15 Hoc Mon, Xuan Thoi Son, Ba Diem, Dong Thanh

16 Binh Khanh, An Thoi Dong, Can Gio, Thanh An

Area/ Resilience
Region  Capacity
Index

Urban 0.65
Urban 0.64
Urban 0.62
Urban 0.61
Urban 0.59
Urban 0.58
Urban 0.57
Urban 0.56
Urban 0.55
Urban 0.53
Rural 0.52
Urban 0.50
Rural 0.49
Rural 0.48
Rural 0.46
Rural 0.40

CONCLUSION

This study developed and applied a community
resilience measurement indicator framework for
HCMC under the risks of natural disasters and CC,
based on the BRIC framework combined with AHP
and Iyengar-Sudarshan (1982) weighting methods.
The results show that resilience capacity varies signif-
icantly across spatial locations and indicator compo-
nents, reflecting the economic-social characteristics,
topography, and infrastructure investment levels of
each area. Developed urban centers exhibit higher re-
silience scores compared to coastal and suburban ar-
eas.

The Economic component shows strong performance
in central wards characterized by diversified eco-
nomic activities, but remains very low in coastal com-
munes such as Can Gio, where limited livelihoods in-
crease vulnerability to storms and tidal surges. The
Social component reflects unequal access to educa-
tion, healthcare, and social services - yielding higher
scores in urban districts, while limited access in peri-

urban and rural areas constrains adaptive capacity
to heavy rainfall and flooding. The infrastructure
component, which carries the highest weight, re-
veals the stark contrast between well-equipped urban
wards that benefit from solid housing, drainage sys-
tems, and shelters, and low-lying areas, where poor
drainage and fragile housing structures exacerbate ur-
ban flooding and bank failures. The Environmental
component highlights increasing pressure from tidal
surges, erosion, and flooding. While central wards
perform well in this aspect, coastal zones continue
to exhibit critical weaknesses in environmental re-
silience. Notably, in certain rural communes, despite
limited economic conditions, high scores in “Com-
munity” and “Institution & Organization” compo-
nents highlight the important role of community par-
ticipation and proactive local governance in disaster
risk reduction. The development of resilience zoning
maps enables the identification of priority areas for
support, thereby enhancing the effectiveness of pol-
icy formulation and resource allocation. This study
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Figure 5: Resilience capacity CRI (2) and capacity by main indicators: Economic (b), Social (c), Community (d),
Infrastructure (e), Environmental (d), and Institutions & Organizations (f) (Source: The thematic layer was devel-
oped by the authors based on base maps and hydrological data provided by the Department of Agriculture and

Environment of Ho Chi Minh City, at a scale of 1:275,000)

also demonstrates that quantitative resilience indica-
tors can provide a comprehensive and objective view
of resilience capacity, effectively supporting disaster
risk management in the increasingly complex context
of CC. AsHCMC transitions toward a mega-urban re-
gion model following recent administrative mergers,
enhancing resilience capacity is not only an urgent en-
vironmental and social welfare requirement but also a
strategic factor ensuring sustainable long-term devel-
opment.

Alongside its contributions, this study has several lim-
itations, particularly concerning data availability in
HCMC. Difficulties in data collection at both citywide
and ward/commune levels may have constrained the
ability of certain indicators to fully capture all rele-
vant dimensions of resilience. In addition, resource
constraints during the quantitative survey may have
affected the representativeness of the sample and in-
troduced potential biases. Moreover, the analysis in
this study was conducted within a static time frame,
which does not reflect changes in resilience capacity
over time. Future research should expand the sam-
pling scope, integrate qualitative data, and apply dy-
namic analytical approaches to provide a more com-
prehensive understanding of resilience dynamics in
the context of rapid urbanization and CC.
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NGHIEN CUU DANH GIA KHA NANG CHONG CHIU CUA CONG
DONG TRUGC RUI RO THIEN TAI VA BIEN DOI KHI HAU THEO
KHUNG BRIC: TRUOGNG HOP THANH PHO HO CHi MINH
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TOM TAT

Kha nang chéng chiu trudc rdi ro thién tai déng vai trd quan trong trong viéc bao vé cong déng va
thic ddy su phat trién bén viing. Bai bao nay trinh bay két qua danh giad nang luc chéng chiu cla
cong déng (CRI) tai Thanh phd H6 Chi Minh trudc rdi ro thién tai va bién déi khi hau (RRTT & BEKH),
théng qua xay dung va ting dung bé chi s6 dua trén khung BRIC (Baseline Resilience Indicators for
Communities). Dua vao 6 nhom thanh phan chinh — kinh té, xa hoi, cong déng, co s& ha tang, moi
trusng va thé ché — t6 chic, nghién cliu nay da lua chon 42 chi s6 cu thé dya trén dya trén tng
quan nghién, diéu chinh duya trén co s& phap ly va mic do sén cé clia dir lieu dé thu thap. DE xac
dinh tdm quan trong clia cac chi s6, nghién ctiu nay ap dung hai phuong phéap xéac dinh trong sé
la AHP (phan tich thi bac) va lyengar — Sudarshan (1982) dé€ bao dam tinh khach quan va thuc tién.
Két qua danh gid nang luc chéng chiu clia cac phudng/xa trén dia phan TPHCM ¢ (trudc thai diém
sap nhap thang 7/2025) cho thay su khac biét rd rét theo khéng gian. Biém CRI (dao dong tir0 - 1)
trung binh ctia TPHCM 13 0.56, dao déng tir 0.40 & cac xa ven bién dén 0.65 & cac phudng ndi do.
Két qua nay phan anh su phan bé khéng dong déu vé kha nang chéng chiu gitia cac khu vuce, déng
thai cho théy ré diém manh, diém yéu clia cac dia phuong vé nang luc chéng chiu. Bang viéc két
hop mét khung danh gid co hé théng vai dit liéu pht hop véi béi canh dia phuong, nghién ciu
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nay cung cap mét cong cu dinh lugng toan dién dé danh gia nang luc chdng chiu. Chisé CRIla co
s& khoa hoc gitp cac nha hoach dinh chinh séch uu tién dau tu, phan bé nguédn luc va 16ng ghép
giam nhe rdi ro thién tai vao quy hoach doé thi dai han, dac biét trong béi cdnh Thanh phé H6 Chi
Minh dang huéng tdi vai tro mét siéu dé thij vang.
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