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Abstract 

Disasters, both natural and man-made, have been occurring with increasing frequency and effect in 

recent decades in many countries around the world. Such threats have been shown to result in a loss 

of life, property and income and all of which have an impact on the country’s socio-economic 

structure and geo-political positioning. The UAE is steadily adapting its policies and practices to 

manage any potential disaster, whether natural or man-made. However, evidently the UAE is exposed 

and vulnerable to tectonic activity from a number of sources and yet there is little in the form of 

seismic detection, protection, resistance or design for some of the newest and tallest structures in the 

world. The paper highlights the importance of the strategic mitigation planning for disaster resilience 

within the Emirati Energy sector. It discusses the issue of disaster globally and then specifically with 

regards to the UAE, forming a critical analysis on crisis and its management. A broad literature 

review of the problems readily associated within the discourse is undertaken so that the definition, 

classification and the application of the disaster and its management cycle are appropriately 

contextualised in regards to the Emirati problem. The window of opportunity that the UAE has for 

improvement is emphasised by the findings of this paper. 
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1. Introduction 

Hazards are converted into disasters by a complex mix of the environment with external factors. In 

2011, a total of 332 natural disasters were registered, killing a total of 30,773 people and causing 

244.7 million victims worldwide (Guha-Sapir et al, 2012). It is important that any potential disaster or 

threat of disaster is managed in an appropriate manner to protect those who may have to suffer it, 

regardless of type or magnitude. The disasters that have frequented the United Arab Emirates (UAE), 

or at least have the potential to do so, are complex and diverse in origin as they are in effect. Recent 

developments in the field of disaster management have progressed towards the concept of disaster 

resilience and resilient communities. Disaster mitigation and strategic planning can improve 

infrastructure and the recovery period, particularly critical infrastructure, such as that of electricity 

and energy generally.  

This paper explores the vulnerability of Emeriti energy sector and examines the application of disaster 

resilience theory. It also investigates how strategic mitigation planning can be applied to the UAE 

energy context, in order to improve the national response, whilst lowering the potential impact a given 

disaster may have on the local/global socio-economic and political spheres.  

2. Disaster Theory 

Disaster is as complex as it is subjective. No person is left indifferent to disaster and as the population 

grows, more and more people are affected by it (Smith and Petley, 2009), with as of 2005, 50 percent 

of the world´s population exposed to one or more natural hazards (Dilley et al, 2005). As the 

developed world grows richer, the cost to protect populations against disaster also grows (Hallegatte, 

2012). To navigate through it is, however, the only way to build resilience against it and to build 

resilience is to learn from it and re-learn from it. The disaster cycle (refer to Figure 1) in its 

identification of disaster as a cyclic process is one way which facilitates learning. It is composed of 

various stages, and is a way of processing information during an event. It is also a tool which can help 

an individual, organisation or government identify the key components of a disaster and its 

management steps. Learning is also made possible because similarities among disasters do exist and 

these similarities can enhance strategic planning and subsequently disaster mitigation and emergency 

response, which form two components of the disaster cycle (Miththapala, 2008).     

                                                         



 

Figure 1: The Disaster Management Cycle and Phases Source: Miththapala (IUCN) 2008 

Disaster classification is also considered critical for those involved in disaster management on the 

basis of the inter-relationships that exist, even if many disasters and their causes may defy simplistic 

classification (Alexander, 1993). Some on the other hand, may be far easier to distinguish as simple or 

compound, “natural” or “manmade” (Gad-el-Hak, 2008). They may even be classified relative to 

anticipated response (Gunn 1990) or the timescales involved in adequately managing a given natural 

hazard (Burton et al, 1978). Regardless of the classification, however, the disaster cycle can still be 

applied. 

The ultimate goal of disaster risk management is to break the disaster life cycle (Frumkin, 2010), but 

this can be challenging as a major issue relating to the concept is the identification of stages. The 

number of stages for the purpose of this paper is not, however, relevant as it focuses solely on the pre-

disaster phase of disaster mitigation and strategic planning in order to build resilience. The term “Pre-

Disaster” refers to the extensive data collection, maintaining directories of resource, development of 

action plans, capacity building, training and community awareness activities (Sundar and Sezhiyan, 

2007) required to prevent, prepare and mitigate. In which case, it is essential that all natural and socio-

economic resources are mapped in order to ascertain resource dependence and fully understand their 

function from an infrastructural and ecosystem service perspective (Miththapala, 2008). Disaster 

preparedness should always be guided in a manner which adequately protects community interests 

due to its comprehensive, multi-sector, grass root based and culturally sensitive approach (Cittone, 

2006). In line with such actions, recent developments in the field of disaster management generally 

have progressed towards the concept of disaster resilience and resilient communities.  

3. Resilience and strategic planning  

Bruneau et al., (2003) express “disaster resilience” in terms of the definition coined by 

Multidisciplinary Center for Earthquake Engineering researchers  

“the ability of social units (e.g. organisations, communities) to mitigate hazards, contain the 

effects of disasters when they occur, and carry out recovery activities in ways that minimise social 

disruption and mitigate the effects of future disasters.” [Emphasis added] 



These effects can be related to the acronym TOSE which stands for the four measures of resilience as 

mentioned by Chang and Shinozuka (2004) in reference to an earthquake: 

 Technical resilience refers to how well physical systems perform  

 Organisational resilience refers to the ability of organisations to respond to emergencies and 

carry out critical functions. 

  Social resilience refers to the capacity to reduce the negative societal consequences of loss of 

critical services.  

 Economic resilience refers to the capacity to reduce both direct and indirect economic losses. 

 

Each must be managed in a way which builds what Hay (2013a; b) terms the “Five Pillars of 

Resilience”:  

 Preparedness: This involves identification of potential hazards and vulnerabilities through 

risk assessments, development of forecast and warning systems, modelling and training for a 

number of disaster scenarios of different hazards and at different magnitudes, development of 

insurance infrastructure and the growth of an intelligent community. 

 Protection: This can be done through the implementation of improved building codes and 

standards, site-specific design and performance norms/standards for critical and essential 

facilities and infrastructures such as the power plants considered in this report. 

 Early Warning: A provision of advance warning: models, sensors, communication networks 

and protocols, evacuation protocols and the assignation of “safe havens” and transportation/ 

road network tests to ensure that they really are safe havens and are accessible at the pre-, 

post and during emergency stages i.e. Logistic evaluation of the journey to and back to homes 

or temporary constructions, in the event that homes have been destroyed. 

 Emergency response: The development of an emergency evacuation programme, training 

and tests of a “search and rescue” for those individuals who were unable to reach the safe 

zone.  Provision of emergency personnel and medical assistance, investigation of road 

network under an emergency scenario (pre, post and during). Testing and the creating of 

networks to support the affected area in obtaining local, regional and international assistance.  

 Recovery and reconstruction: The development of insurance and indemnification to 

facilitate the re-initiation of the “business as usual” in terms of commerce and day-to-day 

operations. This would typical involve undertaken post-disaster studies to improve pre-

disaster preparedness in a similar event. 

 

The success in building these pillars can be better represented and evaluated by the resilience triangle 

(refer to Figure 2), whereby the quality of performance is plotted after suffering a 50 percent loss 

followed by the pattern of restoration and recovery (Tierney and Bruneau, 2007). Disaster mitigation 

and strategic planning can improve infrastructure and the recovery period. The latter can be shortened 

by improving the disaster measures required in the disaster management cycle to restore and replace 

damaged infrastructure. This, in turn, increases the resilience of a given community which if deemed 

“resilient” is better able to withstand a crisis event and have an enhanced ability to recover from 

residual impacts (ICOA, 2008). Performance can be represented graphically, with the longer the 



length of the hypotenuse, the more vulnerable a community to a given natural or manmade event and 

the longer the transition period between critical and normal operating conditions. 

 

 

 

 

 

 

 

 

 

 

Figure 2: The Resilience Triangle Source: Tierney and Bruneau (2007) 

A strategy is one way to promote and maintain resilience building. Chandler (1962) defined “strategy” 

as the formulation of long term goals followed by the marshalling and allocation of resources to 

achieve those goals. Goodstein et al (1993) developed the idea further by stating that it is a coherent 

unifying and integrative pattern of decisions with the means of establishing an organisation’s or 

nation´s long-term objectives, action plans and allocation of resources.  Others such as Minzberg 

(1987) liken it to a position. Strategy becomes  strategic planning when there is a basic direction and 

rationale for determining where an organisation should head, i.e. what it should to do and how to do 

it. It is the basis for creating and describing a better future in measurable terms and the selection of 

the best means to achieve the results desired (Kaufman, 2003).  

 

Successful strategic thinking, planning and action thus leads to various benefits, including improved 

organisational performance, the development of teamwork and expertise, the amendment of inherent 

organisational issues and the establishment of clarified norms and priorities - all of which clearly 

serve to advance disaster management and emergency response (Bryson and Delbecq, 1979). 

“Hence, applying strategic planning to disaster management can reduce the impact of catastrophe on 

the community” – (Sadeghi, 2006). 

A limited, or absent, national strategy and its resulting plan will inhibit a country’s ability to cope 

with disaster (Penuel et al., 2011) and any intervention, as with any ad-hoc response, without 

comprehensive and fundamental planning, will have unpredictable, random, unexpected and 

subsequently unacceptable consequences to services. There may well be, for example, electricity cuts 

at the time when it is most needed (Chiba, 2011).   

Given the numerous hazards, manmade and natural, to which the UAE is exposed to, the government 

must act in a proactive manner and must subsequently develop an appropriate disaster management 

strategy before any disaster event occurs. In order to view the level of resilience in this (or any) 

country it is important to have a comprehensive understanding of all the disasters it may face and it is 

to this the author now turns. 



4. Overview of Disasters in UAE 

4.1 Earthquakes 

There are 25 seismogenic source zones in the Arabian Peninsula (Al-Amri, 2005) including the 

Zagros Thrust fault which readily generates earthquakes measuring 5 on the Richter Scale such as the 

Masafi Earthquake (magnitude ~5) and its accompanying shocks felt throughout the northern 

Emirates (Rogers et al 2006). This fault defines the western coastline, running from Abu Dhabi 

through Dubai and Sharjah to Al Khaimah (Wyss and Al-Homoud, 2004). Other potential threats 

come from the Hurmuz Straits, north of which is one of the most notoriously seismic active zones in 

the world (refer to Figure 3). 

 

 

 

 

 

 

 

Figure 3: Fault line in the Gulf Region (Jamali et al, 2006) 

Evidently the UAE is exposed and vulnerable to tectonic activity from a number of sources and yet 

there is little in the form of seismic detection, protection, resistance or design for some of the newest 

and tallest structures in the world. In fact it is clear that with its rapid progress the UAE’s seismic risk 

is increasing as dramatically as its skyline. This danger is particularly acute for tall buildings located 

on reclaimed land because little is known about the underlying or nearby fracture zones whilst such 

land is potentially more susceptible to liquefaction and slope failure. 

   4.2 Tsunami 

Abu Dhabi, Dubai and Sharjah are all vulnerable to the possibility of tsunami activity (Kumar, 2009). 

The 1945 Makran earthquake generated a tsunami of 11.5-17 metres (Murty et al, 1999; Pararas-

Carayan, 2006), affected the UAE’s large sand bar at Ras al-Khaimah (Chadha, 2007; Jordan, 2008). 

Such activity also needs to be considered in light of the nuclear development which will bring four 

reactors (5600 MWe) to the coastal site of Braka (WNA 2011). 



4.3 Shamal  

As an atmospheric phenomenon the Shamal, a wind that brings with it a wave of high pressure lasting 

between three to forty days, is thought to be a concern to the UAE’s super tall structures as its 

velocity differs at heights surpassing 400 m (Samarai and Quadah, 2007). As a yearly recurrent storm 

event (Hellebrand et al, 2004) it also presents a major and frequent disaster risk to the coastal region 

(Jordan et al 2005) which is also the most heavily populated area where most of the construction 

occurs (Gulfnews, 2005; Khaleej Times, 2008).  

4.4 Climate Change 

The anticipated sea level rise resulting from global warming is also expected to increase the severity 

and frequency of disasters resulting from oceanic and coastal hazards. According to Kumar (2009) the 

expected sea level augmentation of 5mm/yr as is expected seriously to impact low-lying coastlines 

which due to the high degree of infrastructural development pose a serious issue for cities such as Abu 

Dhabi and any energy infrastructure lying only a few miles off the coast. 

4.5 Terrorism 

Despite the fact that only the UAE and Oman have been free of terrorist incidents; manmade threats 

remain a possibility (Clark, 2010; Shaheen and Dajani, 2010). The cause for concern is increased in 

light of the lack of national preparation for manmade disasters (Swan, 2011). 

The UK Foreign and Commonwealth Office state (October 2012) that the threat of terrorism is “high” 

and that “terrorists may be planning to carry out attacks (FCO 2012). The US also remains concerned 

about the close proximity of Iran for both nuclear and terrorist activity (Katzman, 2012).  Potential 

threats to national stability stemming from regional uprising since the Arab Spring 2011, terrorist 

activity and nuclear associated issues are also a national concern. The latter two are particularly 

important in light of the new nuclear development at Braqa which is planned to consist of four 

APR1400 reactor units designed to produce up to 1400 MWe each for a total capacity of 5600 MWe 

(Al Farra and Abu-Jijleh, 2012). 

4.6 Additional Needs for Consideration  

Recent uncontrolled and uncoordinated urban growth has been shown to cause a lot of different 

ecological and socio-economic issues and risks in the UAE. The Dubai World Centre, for example, 

has already impacted the pre-existing 140 km
2 
sand dune and sabka ecosystem and has threatened nine 

species of mammals, diverse resident and visiting bird species, seventeen reptile species, a wide range 

of invertebrates and 43 species of plants (Gardner and Aspinall 2006). Any new infrastructure for the 

energy sector should involve careful and considerate planning to avoid making the same mistakes. In 

addition, construction safety has not been seriously considered (Al Kaabi 2001) and the size with the 

complexity inherent in UAE construction projects, including those of the energy sector, adding to the 

multitude of risks that normally occur with a temporary and multi-national team of workers. This but 

all makes the elimination of all risks in construction impossible (El-Sayegh 2007).  



5. Critical Infrastructure and Energy Facilities 

The energy sector and its facilities provide a critical service in normal operations and especially in 

crisis. Failure must therefore be prevented at all costs through strong contingency planning. This is 

because if it were destroyed, degraded or rendered unavailable for an extended period, there would be 

a significant impact on the nation and its ability to ensure national security (AG, 2010).  Any 

government therefore is duty bound to ensure that the energy sector, as with all sectors deemed 

critical (see the US Patriot Act for the full list), becomes increasingly resilient to a multitude of 

potential threats and/or disasters. Resilience building can occur through vulnerability assessments, 

continuity of operations planning, and deliberate investment in cost-effective technologies which 

improve the capacity of service providers and public authorities to maintain those critical functions 

(Auerswald et al., 2005). Specific to the energy sector:  

“Resilience is the capacity of an energy system to tolerate disturbance and to continue to deliver 

affordable energy services to consumers. A resilient energy system can speedily recover from shocks 

and can provide alternative means of satisfying energy service needs in the event of changed external 

circumstances.”(Chaudry et al, 2009). 

The protection of energy systems and assets especially, the safeguarding of oil and gas infrastructure 

from any and all internal and external threats, should become the top priority of any oil-providing 

nations, including the UAE (Bi, 2006). One important, if not the most important, issue to the long-

security of a national or even a regional energy system is the failure of international supply, whether 

on technical or political grounds. Any resilient energy network requires cooperation and the shared 

interests of all involved to work towards protection from “shocks”. This is especially the case if long 

term resilience is regarded as a secure supply. Natural or even manmade disasters, as seen above, 

which attack an energy supply infrastructure pose an equality of hazard, or threat to suppliers and 

consumers alike. It is thus important that both forge a strong relationship which recognises the 

symmetrical nature of the risks which may later lead to disaster. In short they must be adequately 

addressed in the planning, mitigation and preparation stages of pre-disaster as much as that of the 

post-disaster (Minullin and Schrattenholzer, 2011). A weak management team and poor planning 

throughout the process would arguably only serve to amplify any failures during the immediate and 

longer term post disaster period. 

6. UAE in Context: Energy Sector Infrastructure Resilience and 
Vulnerability 

The energy sector dominates in the UAE and the Gulf Region generally. The Emirati economy is the 

second biggest regionally after Saudi Arabia and remains on course for five percent growth protection 

within the next four years –largely due to rising oil prices (Kawach, 2011). Added to this, 2010 saw 

the total value of construction contracts awarded in the UAE in the energy sector almost triple to $8.8 

billion (Dh32.32bn) for the period of January to May, from $3bn against the same period in 2009 

(Nambier, 2010). The energy sector is therefore very much an economic powerhouse responsible for 

the positive development of the nation. Some OPEC nations and many non-OPEC nations have seen 



production decline over the last five years, but the UAE has increased its total production of crude oil 

by approximately 31 percent and thus plays a highly significant role in global energy markets 

(EUAEW 2011). One can only imagine the disastrous effect on the local/ global financial and political 

security should the 4
th
 largest exporter of oil (at the rate of 2,395 million bbl/day) suddenly be unable 

to provide to the export market (CIA 2011). Any cuts of natural gas or electricity supply in an 

increasingly energy hungry nation would also spell certain disaster. The electricity infrastructure is 

already strained by a lack of spare capacity at peak seasonal times due to the lack of natural gas. This 

situation is unlikely to get any better due to the high sulphur fuel content. Capital costs also make 

development unlikely at the current time (EIA 2011). 

Energy security and supply are thus a priority for a country that has built its reputation as the region’s 

most stable country, both politically and economically with attractive business opportunities that are 

not found elsewhere (Dalli and Wilcox, 2006). The new development of nuclear power at Braqa, 33 

miles from the coast provides another prime reason for comprehensive strategic planning in the 

mitigation of disaster. This is particularly key given the UAE’s significance in the world´s economy 

given its natural resources and its key role politically – often it is seen as an ally in the West and has a 

political stability that is not currently readily found in the Islamic World (i.e. revolutions in Egypt, 

Tunisia, Libya etc) and it should have strong national interests in protecting its assets and security 

from any natural or terrorist based threat. 

7. Conclusions and the way forward  

The UAE is prone to various natural hazards including those atmospheric, geological and 

anthropogenic in origin. It is also considered to be vulnerable to terrorist activity, especially now with 

the addition of nuclear power. As development continues in the nation the country and its people 

become even more vulnerable to the effects of those hazards. Preparations for any impending disaster 

as have been slow and in fact due to the country’s recent establishment large scale disaster preparation 

has featured on a national scene at an appropriate scale only recently. In short, it has only been part of 

UAE political focus and policy within the last few years and the country as a whole has only just 

begun to take advantage of designing purpose built areas.  

As development continues, the country and its people become even more vulnerable to the effects of 

hazards. Ill-planned urban development has, rather than abated disaster, intensified it. Preparations for 

any impending disaster have been slow and in fact, due to the country’s recent establishment, large 

scale disaster preparation has featured on a national scene at an appropriate scale only recently (Al 

Ghanim 2010; Al Kindi 2007). 

It is important that UAE policy, its government and its emergency services are properly equipped, 

enabled and prepared to deal with hazards and so to minimise the catastrophe. As identified by 

Yodmani (2001) in support of this, the UAE must undertake community profiling to correctly identify 

key individuals that can aid with the risk assessment and identify specific vulnerabilities within its 

proper context i.e. members of the energy sector must be those to identify vulnerabilities and 

subsequently build resilience into the energy sector. This is because pre-disaster preparation underpins 

the success of the immediate emergency response and post-disaster relief and recovery. 



The UAE, unlike most other nations, who would have to retrofit disaster mitigation mechanisms into 

the city, has a “window of opportunity” before a disaster takes place with its new builds that dominate 

the city. This is particularly advantageous given the numerous potential disasters that threaten the 

nation, its stability and its energy.  

This research attempts to develop a comprehensive strategic disaster mitigation plan for Emirati 

energy sector, based on identified vulnerabilities of energy infrastructure.  
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