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Abstract
Purpose: Saudi Arabia has recently experienced a number of natural disasters,
including floods, epidemics and dust storms. Preparing a community to
overcome disasters enhances its capacity to recover from potentially induced
negative impacts. Therefore, building community resilience to disaster is a
fundamental necessity for disaster management. The objective of this study is to
identify the factors that can be used to improve readiness in Saudi Arabia in
relation to disasters.
Methodology: This study is based on a questionnaire survey across 13 regions
in Saudi Arabia and focuses on Jeddah city in Makkah Province as a case study
given its experience with flooding, in particular ones that occurred in 2009 and
2010. The questionnaire was conducted in March for two months in 2012 and
resulted in 267 responses.
Findings: The results show that a number of factors such as willingness and
faith are essential to building community resilience to disaster. However, some
factors which would assist in building community resilience, such as personal
experience of disasters, are overlooked.
Research limitations: This research was conducted amongst people who have
access to email, consequently not allowing access to those who do not.
Keywords: disasters, community resilience, Makkah Province, Saudi Arabia.

1 Introduction
Disasters are on the increase worldwide (Becken and Ren [1], Gaillard and
Texier [2]). During the past 20 years, various part of the world have been
affected by natural or man-made disasters which have a far-reaching impact on
the lives of the people and can also result in considerable economic losses (Jafari
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et al. [3], Becken and Ren [1]). Recovery from disaster can be impacted by a
lack of community resilience, not just a poor or non-existent infrastructure
(Barker [4]). Hence, greater importance is now given to developing the capacity
of disaster-affected communities to recover from the aftermaths of disasters, with
or without overseas aid (Bosher and Dainty [5]). Therefore, a change has been
required in the disaster risk reduction culture, with a stronger emphasis being
placed upon resilience rather than on vulnerability (Manyena [6]).
The importance of the concept of ‘resilience’ in disaster discourse was
confirmed by the 2005 World Conference on Disaster Reduction (WCDR), and
gave birth to a new culture of disaster response (Cimellaro et al. [7]). Thus,
concepts relevant to resilience, such as ‘sustainable and resilient communities’,
‘building community resilience’ (Manyena [6]), ‘disaster resilience’ and
‘community resilience’ have become commonplace in academic articles
(Castleden [8]).
A disaster resilient community is a community that can resist disaster and is
able to take mitigation actions consistent with achieving the required level of
protection (Cimellaro et al. [7]). Research identifies eight levers of community
resilience: wellness, access, education, engagement, self-sufficiency, partnership,
quality, and efficiency (Chandra [9]). Developing strategies and policies that
develop these levers has been revealed as fundamental to the management of
disaster by assisting communities to improve their ability to withstand and
recover from disasters through undertaking activities (Godschalk [10], Tidball
and Krasny [11], Chandra [9]).
Saudi Arabia is not widely known for natural or man-made disasters, despite
the presence of volcanic and seismic areas (Al-Saud [12]); but since 2000, the
rate of their occurrence has increased (Al-Saud [12], EM-DAT [13]). In recent
years, floods have been the most commonly occurring natural hazard in the
Kingdom (Al-Saud [12], Alshehri et al. [14]). One region prone to disasters is
the highly populated Makkah Province (CDSI [15]). The latter forms the focus
area of the research. It lies in the west of Saudi Arabia and has a population of
more than 5 million (according to the 2004 census) distributed over an area of
164,000 km² (CDSI [15]). The biggest city is Jeddah which is also the main port
of the region, while the holy city of Makkah is the capital (CDSI [15]). Several
instances of the natural disasters have been experienced in this region including
earthquakes, floods and dust storms (Al-Saud [12], Alshehri et al. [14]).
Additional hazards occur during the hajj (Islamic pilgrimage) or in the month
of Ramadan when more than three million pilgrims visit the holy places in
Makkah and Medina (WikiIslam [16]). This number of visitors in a confined area
poses a significant challenge for the local authorities (Memish [17]). However,
Alshehri et al. [14] mentioned that there have been a number of tragic accidents
at the hajj which have led to considerable loss of lifes over the years. For
instance, more than1,000 people were trampled in an overcrowded pedestrian
tunnel leading to Makkah in 1990 (WikiIslam [16]) and 346 people died due to
crowding at Jamarat Bridge in Mina in 2006 (WikiIslam [16]).
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Although the government has a master plan in place to cope with disasters,
this paper highlights factors that can be used to build a community resilience
framework to disaster in Saudi Arabia.

2 Methodology
The main objective of this paper is to identify the factors which enhance
community readiness in Saudi Arabia in order to reduce the negative impacts of
disasters. Furthermore, to build community readiness, it is necessary to
understand public perceptions about disasters in Saudi Arabia in order to start
building community resilience to support disaster management in the country.
Therefore, a questionnaire was designed which included classification questions,
knowledge questions and responsibility questions. The design of the
questionnaire was informed by a number of related surveys (Bird [18], PRRI
[19], Spence et al. [20]). The questionnaire was hosted online using
“SurveyMonkey” (www.surveymonkey.com) in both Arabic and English. Due to
the geographic size of Saudi Arabia it is difficult to in cover the entire country;
consequently, e-mail was used as the delivery method from March 2012 to the
end of May (see (Alshehri et al. [14]).

3 Results and discussion
There were 379 questionnaires opened and 267 questionnaires completed.
Among the respondents, the proportion of males was higher than that of the
females. This is probably due to customs and traditions in Saudi Arabia which
makes recruiting female respondents difficult (Zabin [21]). About 64% of
respondents were married, of which 70% reported having children.
The assessment of community resilience has become a difficult process due to
the dynamic interactions of people with their communities, the environment and
their societies (Manyena [6]). Consequently, various conceptual frameworks
have been proposed and developed in order to assess the resilience of community
(Cutter et al. [22]). For example, a conceptual framework has four dimensions
include: technical, organisational, social, and economic, and are used to assess
resilience (Chang and Shinozuka [23]). However, another conceptual framework
has been proposed for the development of community resilience that uses five
capital dimensions. These are:
1. Social capital, such as social structure, trust, norms, and social networks.
2. Economic capital (financial resources that people use to achieve and
maintain their livelihoods), including savings, income, investments, and
credit.
3. Physical capital, which refers to the built environment, such as public
buildings, business/industry, dams and levees, and shelters.
4. Human capital, such as education, health, skills and knowledge.
5. Natural capital, such as resources, stocks, land and water, and the
ecosystem (Manyena [6]).
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Paton [24] highlights several elements that can be measured to assess the
resilience of a community at an individual (e.g. information and advice, personal
and community support) and community levels (e.g. knowledge of hazards,
shared community values), on the basis of how best to manage them. While,
there are indicators have been proposed by The Disaster Resilience of a Place
Model (DROP) such as Demographics (age, race, class, gender, and occupation),
Social networks and Community values-cohesion, Faith-based organisations,
Employment (Cutter et al. [22]).
The current study demonstrates that there are a number of factors which
indicate a certain ability of the population to be resilient to disasters. For
example:
Age: This is a positive factor in building community resilience. Several
studies suggest that communities in which elderly people are a smaller
proportion of the population are more resilient to disaster. This can be attributed
to several reasons, including the ability of a younger population to learn and
access relevant information, as well as having greater income resources to cope
with disaster (Manyena [6], Cutter et al. [25]). This research confirmed that most
of respondents are within the working age supporting the positive age factor in
the process of disaster management. This result compatible with static figures of
population in Saudi Arabia (CDSI [15]).
Education: Education levels are an important factor in improving community
resilience for a number of reasons. First, the higher the education level the
greater the ability is to access information. Second, it has been emphasised that
educated people are more resilient to disasters and can also help in improving the
community planning (Jafari et al. [3]). Third, the level of education is related to
the ability to understand warning information. In this paper about 63% of
participants had a university degree. However the results reveal significant clear
differences in the level of awareness of generators of disaster (see Table 1).
Table 1:

Respondent’s knowledge of generators of disasters.

Generator of disaster
Conflicts
Earthquake
Flood
Epidemic
Tsunami
Tornado
Volcanic eruption
Landslide

Response
75%
67%
68%
54%
46%
40%
38%
31%

Economic: Economic development is an important contributing issue to
building community resilience. It may be measured by many factors such as
income, property value, and employment (Cutter et al. [25], Manyena [26])
Joerin et al. [27]). For example, wealth can be used directly to raise resilience
through increasing the ability and capacity of individuals and communities to
overcome the negative impacts of disasters. In terms of the survey, the income of
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most the participants is beneficial in the sense that there is no poverty. About
66% reported being currently employed and approximately 73% stated that their
income was 6,000 Saudi Riyal (≈ 1.200$) per month or greater.
Risk perception: Several studies have proved that there is a direct
relationship between risk perception and the disaster preparedness (Ainuddin
[28]). Risk perception can determine the response of individuals or communities
to disasters (Howe [29]). For instance, a community with low perceptions of risk
are likely to cope poorly with disasters, while a community which has high risk
perceptions tends to behave in a positive anticipatory way to build more disasterresilient communities (Gaillard and Texier [2]).
In this research, participants were asked to indicate the extent to which they
agree that people in Saudi Arabia are at risk from disasters and whether or not
they are concerned about disasters. Almost two-thirds (61%) of respondents were
concerned about disasters, indicating that they are ‘fairly’ or ‘very’ concerned,
while 71% either agreed or completely agreed that there are risks to people in
Saudi Arabia from disasters. Slightly more than 70% of respondents think that
their region could be affected by disaster; however, the vast majority (80%) have
never experienced a disaster.
The survey also assessed public perception of the causes of disasters and
reality. 63% of respondents believe that disasters are caused by a combination of
human activity and natural processes. Furthermore, the study shows the extent of
respondents’ knowledge of communicable diseases that can occur after a
disaster. For instance, 82% of respondents believe that a new communicable
disease can threaten their community, which is consistent with several studies
(Leung et al. [30], Kamate et al. [31]). In addition, about 59% of participants
think that people can take action to prevent the outbreak of a new disease in
Saudi Arabia.
In spite of the lack of personal experience with disaster, the study proved that
there is a high degree of disaster risk perception. This is a positive indicator for
building community resilience to disaster.
Willingness: Community resilience is dependent on individuals and families
within the community (Van Breda [32], Zauszniewski et al. [33]). When there is
a great level of familial responsibility, the community is better placed to respond
quickly and effectively to disasters (Kulig et al. [34]).
The study reveals that respondents are willing to learn more about disasters,
thereby positively affecting their attitudes toward preparedness. For example,
they believe that they have a responsibility to help their families during a disaster
event. Moreover, they have a desire to contribute to reducing the risk of
disasters, and have indicated a willingness to comply with the evacuation
procedures under any circumstances (Figure 1).
Furthermore, all participants were asked to rank by importance resilience
factors which increase the community’s ability to cope with disasters. As
Figure 2 illustrates that Raising risk awareness was chosen as the most important
factor followed in order by Early warning system, Disaster management,
Evacuation plan, and Prosocial behaviour during disasters.
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Figure 1:

Figure 2:

Responsibility towards disasters.

Ranking of resilience factors.

However, a number of respondents noted that all the options “have the same
priority because they believe that people are not aware of these. Also, it is a
combination of community, government and individual responsibilities”. Thus,
numerous respondents were either unaware of emergency procedures or do not
know what to do in the occurrence of a disaster, as a result of lack of awareness
and training.
Importantly, one of the most significant resilience factors is religious faith
(Paradise [35]). This factor is high in this study for several reasons. First, Saudi
Arabia is a Muslim society, with the Holy Qur’an forming the basis for its
constitution (Madani et al. [36], CDSI [15]). Furthermore, religious subjects are
taught at all levels up to and including university level (Prokop [37]).
The majority of the respondents believe that God controls the world and such
disasters are a punishment from God. This result broadly aligns with other
studies (Alam and Collins [38], Bhargava [39], Gaillard and Texier [2], Paradise
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[35]), and is drawn from the Qur’an where it is stated “So We sent on them: the
flood, the locusts, the lice, the frogs, and the blood (as a succession of) manifest
signs, yet they remained arrogant, and they were of those people who were
Mujrimûn (criminals)” (Qur’an [40]). However, unlike the other studies
(Paradise [34]), this survey determined that the respondents in general display a
willingness to cope with disasters (Alshehri et al. [14]).
Access to sources (information and knowledge): Knowledge includes the
ability to search for information, which can be collected from various formal and
informal sources such as news media, experts, government officials, friends and
families (Howe [29]). Through an analysis of the results of this study, it is clear
that a high percentage of the participants have the ability to access sources of
information and knowledge using different methods. For example, the study
proves that nearly 82% of participants using the internet, while 80% of
respondents receive information from the TV. Moreover, 63% prefer to use cell
phones as a source of receiving information and warnings about disasters. These
findings are consistent with previous studies (Spence et al. [41]).
However, despite the high internet use, a high percentage of participants do
not use official websites provided by government including Civil Defence and,
the Ministry of Health. This may be due to the shortage of previous disasters in
Saudi Arabia or the participants’ lack of awareness of the sites (Alshehri et al.
[14]).
The results clearly indicate that the respondents have the ability and
willingness to participate in actions directed towards building community
resilience.

4 Conclusion
The resilience concept has been considered in several frameworks as mentioned
in the above discussion section based on factors that contribute towards raising
community resilience to disasters.
This paper has attempted to identify community resilience factors in relation
to explicit indicators at the local level in the context of disasters in Saudi Arabia.
The public’s perception to disasters was surveyed to asses if factors deemed
necessary to building to community resilience were present in Saudi Arabia.
These factors included Age, Education level, Economic, Risk Perception, Access
to sources and Willingness and Responsibility. However, other important factors,
such as lack of: raising awareness, training, and knowledge regarding
information access to official websites, can decrease community resilience are
also evident from the survey.
The results indicate that the willingness and responsibility of most
respondents should present significant opportunities to engage community
members with the preparation of responses to disasters and to encourage
informed action.
This paper reveals that enhanced efforts are needed to build a community
resilience framework to disaster in Saudi Arabia. This framework requires
further research work using the Delphi Technique in order to gather data from
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respondents within their field of expertise so that community resilience towards
disasters in Saudi Arabia is built.

References
[1] Becken, S. and P.Y. Ren, Challenges for Tourism in Natural Areas–Cost of
Carbon and Natural Disasters. Advanced Materials Research, 2012. 573:
p. 266-270.
[2] Gaillard, J.C. and P. Texier, Religions, natural hazards, and disasters: An
introduction. Religion, 2010. 40(2): p. 81-84.
[3] Jafari, N., et al., Prevention of communicable diseases after disaster: A
review. Journal of Research in Medical Sciences: The Official Journal of
Isfahan University of Medical Sciences, 2011. 16(7): p. 956.
[4] Barker, H., Flooding In, Flooding Out: How does post disaster
volunteering build community resilience?, 2011, Lund University.
[5] Bosher, L. and A. Dainty, Disaster risk reduction and ‘built-in’ resilience:
towards overarching principles for construction practice. Disasters, 2011.
35(1): p. 1-18.
[6] Manyena, S.B., Rural local authorities and disaster resilience in
Zimbabwe. Disaster Prevention and Management, 2006. 15(5): p. 810-820.
[7] Cimellaro, G.P., A.M. Reinhorn, and M. Bruneau, Framework for
analytical quantification of disaster resilience. Engineering Structures,
2010. 32(11): p. 3639-3649.
[8] Castleden, M., Natural Disasters and Climate Change. Chemical Hazards
and Poisons Report, 2011: p. 37.
[9] Chandra, A., Building community resilience to disasters: A way forward to
enhance national health security. 2011: Rand Media.
[10] Godschalk, D.R., Urban hazard mitigation: Creating resilient cities.
Natural Hazards Review, 2003. 4(3): p. 136-143.
[11] Tidball, K.G. and M.E. Krasny, From risk to resilience: What role for
community greening and civic ecology in cities. Social learning towards a
more sustainable world, 2007: p. 149-164.
[12] Al-Saud, M., Assessment of Flood Hazard of Jeddah Area 2009, Saudi
Arabia. Journal of Water Resource and Protection, 2010. 2(9): p. 839-847.
[13] EM-DAT, I.D.D., which is maintained by the Centre for Research on the
Epidemiology of Disasters CRED, Search Details Disaster List, 2011.
[14] Alshehri, S., Y. Rezgui, and H. Li, Public perception of the risk of disasters
in a developing economy: the case of Saudi Arabia. Natural Hazards, 2013.
65(3): p. 1813-1830.
[15] CDSI, C.D.o.S.a.I. 2010 [cited 2012 13/01]; Available from:
http://www.cdsi.gov.sa/english/index.php.
[16] WikiIslam. Accidents and Natural Disasters in the Muslim World 2012
[cited 2012 04/07]; Available from: http://wikiislam.net/wiki/Accidents
_and_Natural_Disasters_in_the_Muslim_World#cite_note-2.
[17] Memish, Z., The Hajj: communicable and non-communicable health
hazards and current guidance for pilgrims. Euro Surveill, 2010. 15(39).
WIT Transactions on The Built Environment, Vol 133, © 2013 WIT Press
www.witpress.com, ISSN 1743-3509 (on-line)

Disaster Management and Human Health Risk III

367

[18] Bird, D.K., The use of questionnaires for acquiring information on public
perception of natural hazards and risk mitigation – a review of current
knowledge and practice. Nat. Hazards Earth Syst. Sci., 2009. 9(4).
[19] PRRI, P.R.R.I. PRRI/RNS Religion News Survey March 17-20, 2011
N=1008. 2011 [cited 2011 12/12]; Available from: http://publicreligion.org
/site/wp-content/uploads/2011/06/marching-2011-Religion-News-SurveyDisasters.pdf.
[20] Spence, A., et al., Public Perceptions of Climate Change and Energy
Futures in Britain: Summary Findings of a Survey Conducted in JanuaryMarch 2010, 2010, School of Psychology, Cardiff University.
[21] Zabin, S.A., Saudis trust and confidence in information sources about
chemical pollution. African Journal of Environmental Science and
Technology 2010. 4(12): p. 807-814.
[22] Cutter, S.L., et al., A place-based model for understanding community
resilience to natural disasters. Global Environmental Change, 2008. 18(4):
p. 598-606.
[23] Chang, S.E. and M. Shinozuka, Measuring improvements in the disaster
resilience of communities. Earthquake Spectra, 2004. 20(3): p. 739-755.
[24] Paton, D., Disaster Resilience: Integrating individual, community,
institutional and environmental perspectives. Disaster resilience: An
integrated approach, 2006: p. 305-316.
[25] Cutter, S.L., C.G. Burton, and C.T. Emrich, Disaster resilience indicators
for benchmarking baseline conditions. Journal of Homeland Security and
Emergency Management, 2010. 7(1).
[26] Manyena, S.B., The concept of resilience revisited. Disasters, 2006. 30(4):
p. 434-450.
[27] Joerin, J., et al., Assessing community resilience to climate-related disasters
in Chennai, India. International Journal of Disaster Risk Reduction.
[28] Ainuddin, S., Community Resilience Framework for an Earthquake Prone
Area in Baluchistan. International Journal of Disaster Risk Reduction,
2012.
[29] Howe, P.D., Hurricane preparedness as anticipatory adaptation: A case
study of community businesses. Global Environmental Change, 2011. 21(2):
p. 711-720.
[30] Leung, G.M., et al., Longitudinal Assessment of Community
Psychobehavioral Responses During and After the 2003 Outbreak of Severe
Acute Respiratory Syndrome in Hong Kong. Clinical Infectious Diseases,
2005. 40(12): p. 1713-1720.
[31] Kamate, S.K., et al., Public knowledge, attitude and behavioural changes in
an Indian population during the Influenza A (H1N1) outbreak. 2009.
Vol. 4. 2009.
[32] Van Breda, A., Resilience theory: A literature review. Pretoria, South
Africa: South African Military Health Service, 2001.
[33] Zauszniewski, J.A., A.K. Bekhet, and M.J. Suresky, Effects on resilience of
women family caregivers of adults with serious mental illness: the role of

WIT Transactions on The Built Environment, Vol 133, © 2013 WIT Press
www.witpress.com, ISSN 1743-3509 (on-line)

368 Disaster Management and Human Health Risk III

[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]

positive cognitions. Archives of psychiatric nursing, 2009. 23(6): p. 412422.
Kulig, J.C., et al., Families and Children: Responses to Wildfires—Links to
Community Resiliency. 2012.
Paradise, T.R., Perception of earthquake risk in Agadir, Morocco: A case
study from a Muslim community. Global Environmental Change Part B:
Environmental Hazards, 2005. 6(3): p. 167-180.
Madani, T.A., et al., Epidemiology of the human immunodeficiency virus in
Saudi Arabia; 18-year surveillance results and prevention from an Islamic
perspective. BioMed Central Infectious Diseases, 2004. 4 (25).
Prokop, M., Saudi Arabia: The politics of education. International Affairs,
2003. 79(1): p. 77-89.
Alam, E. and A.E. Collins, Cyclone disaster vulnerability and response
experiences in coastal Bangladesh. Disasters, 2010. 34(4): p. 931-954.
Bhargava, M., Changing River Courses in North India: Calamities,
Bounties, Strategies – Sixteenth to Early Nineteenth Centuries The
Medieval History Journal 2007. 10: p. 183-208.
Qur’an, K.F.C.f.t.P.o.t.H. Translations of the Meanings of the Noble
Qur’an. [cited 2012 08/06]; Available from: http://www.qurancomplex.org
/Quran/Targama/Targama.asp?TabID=4&SubItemID=1&l=eng&t=eng&Se
cOrder=4&SubSecOrder=1.
Spence, P.R., K.A. Lachlan, and D.R. Griffin, Crisis Communication, Race,
and Natural Disasters. Journal of Black Studies, March 2007 DOI:
10.1177/0021934706296192, 2007. 37(4): p. 539-554.

WIT Transactions on The Built Environment, Vol 133, © 2013 WIT Press
www.witpress.com, ISSN 1743-3509 (on-line)

