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ABSTRACT 

The emirate of Abu Dhabi is currently undergoing unprecedented economic 

development. This development is allowing new opportunities for growth in the private and 

industrial sectors while attracting tourists and leading to population growth. Continued 

development has increased demand for use of coastal and ocean space for various socio-

economic and cultural activities. The Western Region in particular is being targeted for 

developmental projects due to the availability of unused land and an objective to boost the 

economic status of under-developed areas within the Abu Dhabi emirate. Information was 

gathered on the government setting and relevant environmental legislation, the current and future 

uses of the coastal and ocean area as well as the natural and anthropogenic stresses that the 

natural environment faces. This paper then analyzed the adequacy of the current structure in 

facing the challenges of meeting multiple objectives for use of the coastal zone and minimizing 

the occurrence of conflicts. The Western Region provides an opportunity to incorporate 

environmental planning in the early stages of development. The challenges to attaining 

sustainable development are outlined and recommendations are provided to implement better 

management through the use of Integrated Coastal Zone Management and Marine Spatial 

Planning approaches. 
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1. Introduction 

 Ocean ecosystems are facing increasing pressures as populations continue to grow and 

demands for use of coastal resources increase.  Increased use of the coastal zone increases the 

likelihood of conflicts of use that arise as a result of multiple objectives for that use. Traditional 

methods take sectoral approaches to management of the coastal zone without realizing the 

complexities across sectors, and how actions in one sector can impact development in other 

sectors (Thia-Eng, 1993). This has resulted in conflicting use of the coastal resources as well as 

degradation of coastal ecosystems.  Several nations have begun having interest in the use of 

multisectoral approaches to coastal zone management in the form of Integrated Coastal Zone 

Management (ICZM). 

 The coastal zone provides a multitude of resources that provide socioeconomic, cultural 

and ecosystem services.  However, human activities such as overfishing, dredging and pollution 

can lead to deterioration of services provided as well as deterioration of natural ecosystem 

processes that are needed for the survival of marine wildlife. Additionally, conflicting activities 

in marine and coastal space can end up impacting each other.  As uses of the coastal zone 

increase and communities realize new activities for use of the coastal zone, the likelihood of 

conflicts of use will rise.  A method of avoiding such conflicts could be through the use of 

integrated planning approaches in the development of coastal areas. 

 The emirate of Abu Dhabi, can be taken as an example of a coastal area with multiple 

uses which can benefit from integrated planning approaches.  While Abu Dhabi may not be 

experiencing intense uses of the coastal zone as yet, it is a developing country currently 

experiencing rapid economic development. Oil was first discovered in Abu Dhabi in 1958 and 
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this led to its transformation from a mainly subsistence based economy sustained on pearl diving 

and copper mining to one that is rapidly developing to compete with cities worldwide and 

become a global economic and tourist destination.  Initially, economic development came 

through the oil and gas industries. However, recently there has been a push to diversify the 

economy and the development of tourism, real estate and various other industries has been 

initiated.  

The majority of the development thus far has taken place along the coastal zone. This has 

led to a rapid degradation of coastal habitats through dredging and reclamation works, land-

based sources of pollution, and overfishing (Al-Abdessalaam, 2007). In order to maintain the 

biodiversity of the coastal zone as well as allowing the government of Abu Dhabi to attain the 

intended economic goals, a mechanism for sustainable development along the coast needs to be 

developed and implemented. 

Although the term “sustainable development” has been a catch phrase recently and is a 

term used by several government agencies, a mechanism for active implementation of the 

concept is essential. A recent example of the lack of coordinated planning to achieve 

sustainability is seen in the publication by the Urban Planning Council (UPC) of the Plan Abu 

Dhabi 2030 which lays out the framework for development of the city of Abu Dhabi as well as 

marine and terrestrial areas to be delineated as National Parks. Although the document mentions 

the need for an Integrated Coastal Zone Management plan, this document was completed without 

coordinating with the Environment Agency of Abu Dhabi (EAD), which is the competent 

authority on environmental issues.  Lack of coordination between the planning bodies and 
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environment agencies will continue to lead to the decline of biodiversity and the emirates natural 

heritage.  

One of the most important aspects of achieving sustainability comes from the need to 

harmonize the activities within the coastal zone.  Sectoral approaches to conservation, economic 

development and management of the coastal zone can lead to conflicting uses of the coastal 

areas. This will become more prominent as populations increase and more pressures are added to 

the ecosystem. Rather than following a sectoral approach to management, the concept of marine 

spatial planning is one in which conflicts across sectors will be considered. Marine spatial 

planning calls for an integrated approach to management that is built on the understanding of 

interactive and cumulative impacts on the coastal zone. Ultimately the aim of marine spatial 

planning is to create “a comprehensive plan or vision for a marine region” (Ehler & Douvere, 

2006, p.13).  

The initial step in forming a marine spatial plan begins with an analysis of the situation 

(ibid). This analysis includes information gathering to better understand factors influencing the 

environment and the interactions of various activities in the coastal zone.  For the timeframe of 

this project, the end result is not to provide a comprehensive plan for the coastal area of Abu 

Dhabi, but to provide an analysis of the current situation affecting the coastal zone. This 

document will serve the purpose of assessing the institutional arrangements influencing the 

coastal zone, including governance and socioeconomics. Additionally, stakeholder perspectives 

were sought to better understand the types of conflicts existing or which may arise in the future.  
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The importance of this analysis at this time period is that it will assist the government of 

Abu Dhabi in better planning of the coastal zone.  As the government of Abu Dhabi begins its 

processes of reform, it has stated that the government’s vision “is to become among the 5 best 

governments in the world” (Emirate of Abu Dhabi Executive Council General Secretariat, 

c2008). A well managed coastline would complement the government’s goals and vision.  In 

order to do so, there is a need to concisely understand the environmental and socioeconomic 

issues arising as a result of development and understand processes influencing governance so 

that polices for a well managed coastal zone can be put in place. For the scope of this project, a 

specific area of the Western Region of Abu Dhabi will be the focus.  

The Study Area  

 The United Arab Emirates (UAE) is a federation of 7 emirates, or states, that united in 

1971. The 7 emirates include; Abu Dhabi, Dubai, Sharjah, Ajman, Fujairah, Umm Al Quwain 

and Ras Al-Khaimah
1
.  All of these emirates have their major city centers concentrated in the 

coastal areas. The UAE has a coastline that stretches 1,318km and faces the Arabian Gulf .The 

country shares land borders with Oman in the southeast and Saudi Arabia in the southwest 

(Central Intelligence Agency, 2008).   

Abu Dhabi is the capital of the UAE, encompasses 89% of the country’s land area (Abu 

Dhabi Tourism Authority [ADTA], c2008) and contributes 58% of the country’s GDP (Western 

Region Development Council [WRDC], 2008).  Abu Dhabi emirate is subdivided into 3 

administrative sectors including Abu Dhabi City, the Western Region (Al Gharbia) and the 

                                                           
1
 Ras Al-Khaimah joined the federation in 1972 
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Eastern Region. This project will broadly discuss governance, socioeconomics and the 

environment in the emirate of Abu Dhabi with a specific focus on the Western Region.    

 The Western Region is the largest of the 3 regions in terms of land mass (covering 80%),  

but only hosts 8% of Abu Dhabi emirate’s population (WRDC, 2008). It was initially developed 

as an industrial region and is home to the country’s largest oil refinery (ADTA, c2008). It is 

generally considered to be the more remote part of the emirate, however more recently the 

government has taken initiatives to enhance economic and social development of the Western 

Region (AMEinfo, 2005).  There are new changes in governance in which a Western Region 

Development Council (WRDC) and a Western Region Municipality and Municipal Council were 

established and are dedicated to meeting the development challenges of the region. The aim is to 

facilitate a better livelihood for people of the Western Region and facilitate greater services to 

people locally to minimize commuting to the main city of Abu Dhabi. This will make the 

Western Region a better place to live as services, education and an enhanced economy through 

support of private sectors will be provided (WRDC, n.d.). 

Along with this new move towards development of the Western Region come benefits to 

the local people; however, if development is not managed well it could lead to depletion of 

resources on which they may otherwise capitalize. The current time period is an exciting time for 

the Western Region of Abu Dhabi as initiatives are taken to reform it from a remote and 

forgotten area to one that will be attracting new investors and developers to enhance the 

livelihood of local people whilst creating a new tourist destination and economic opportunities. 

(WRDC, 2008b).  
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The Western Region of Abu Dhabi will be used as a pilot study for coastal zone 

management to assess the natural resources, the current and planned activities and uses, the 

stakeholders involved and the issues that may arise due to lack of coordination. The study will 

finally suggest a mechanism for coordination. For the purposes of this study a subsection of the 

western region will be looked at, and in this paper the term Western Region Study Area will be 

used to refer to the areas between Mirfa to Shuweihat (approximately a 100km stretch), as well 

as at least 10 of the adjacent offshore islands. The islands include those that are part of the 

Marawwah Marine Protected Area as wells as the more developed islands of Delma and Sir Bani 

Yas. (Other statements using the term Western Region, will be used to refer to the broader 

Western Region area including area outside the study area.)  

This region provides a good representation of the various coastal habitats that exist within 

Abu Dhabi including: seagrass beds, mangrove forests, coral reefs and salt flats (sabkha). 

Additionally, it encompasses the largest marine protected area within the Arabian Gulf, the 

Marawwah Marine Protected Area which was designated as a UNESCO Marine Biosphere 

Reserve in 2007. The site also provides habitat to endangered species such as green and 

hawksbill sea turtles and the second largest population of dugongs in the world.  Although the 

designation of the marine protected area is an important step towards protection of natural 

resources, management of the ecosystem cannot be limited to the borders of the protected area as 

threats to the ecosystem extend beyond those boundaries.  An ecosystem based approach takes 

into account the human dimension considering their needs to use the resources as well as the 

impacts that may be caused due to their activities.  
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Some of the planned activities within the study area include the development of a new 

port, industries such as an aluminum smelter, the possibility of a nuclear power plant as well as 

developing some of the islands to become eco-tourist destinations. These diverse activities 

involve various stakeholders with different values towards development of the coastal zone. 

Although activities may seem unrelated, unplanned development could lead to the degradation of 

the ecosystem as well as the services that it provides to the various sectors. For example, 

dredging activities will become necessary for shipping lanes related to the port, but if done 

irresponsibly may lead to sedimentation which could be detrimental to both the tourism and 

fisheries sectors. 

The objective of this project is to get an overall understanding of the complexities within 

the coastal zone, by understanding factors of governance, coastal resources and socioeconomics 

for more informed future decision-making. Understanding the legislative and governance 

frameworks influencing environmental governance allows us to analyze policy gaps and 

recommend improvements. The natural environmental setting, the natural resources provided and 

the natural stresses that the ecosystem faces are important in understanding coastal zone 

management. Finally, the resources that are exploited and the economic drivers allow us to better 

understand the human dimension, the anthropogenic stresses added to the environment. 

Incorporation of the human dimension allows us to look at the cumulative stresses.  

These project objectives will ultimately serve in assisting the broader objectives of enabling 

sustainable development of the coastal zone of Abu Dhabi Western Region through 

harmonization of development activities that allow for a coordinated mechanism to meet social, 

economic as well as environmental objectives of the coastal zone by using a holistic approach 
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that factors cumulative impacts of various sectors on the ecosystem as whole.  Additionally, 

guidance will be provided for future development of the coastal zone. Recommendations for 

structural and procedural changes in governance will also be provided to minimize future 

conflicts.  

This study will encourage the Western Region to attain their economic and 

developmental needs through sustainable use of the natural resources by maximizing benefits to 

all users involved whilst still providing a mechanism to protect the ecosystem of the coastal 

zone. Additionally, this project will serve to promote the use of Integrated Coastal Zone 

Management Planning more broadly in Abu Dhabi and the UAE.  

2. Methodology  

 In order to achieve the project objectives, the first step was to analyze the present 

governance and legislative framework influencing coastal zone management. In order to do so, I 

reviewed background information on how the federation of UAE was formed and how this 

history influences marine jurisdiction among the emirates. I also reviewed details of the federal 

and local governance systems and decision-making processes. Finally, I reviewed the federal and 

local laws that specifically influence coastal and marine areas. 

  An overview of the biophysical environment was summarized highlighting the important 

habitats and wildlife, and the natural stresses that this unique ecosystem faces.  This information 

was gathered through the accumulation of published literature on the ecosystem.   

 Information on socioeconomic activities was gathered through internet research to find 

press releases of upcoming projects, additionally, Environmental Impact Assessments and Terms 
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of Reference documents for new projects submitted to the Environment Agency were reviewed.  

A coastal survey was then conducted along the mainland coast from Mifra to Shuweihat to 

document coastal activities. Published literature on the environmental impacts of coastal 

activities was used to show cumulative impacts of the various activities.   

 Additionally, interviews were conducted with some of the identified stakeholders and an 

interview guide is provided in the appendix (Appendix A).The interviewee list is not exhaustive 

in that it does not include all the stakeholders within this region; however, the procedure did 

assist in answering some of the general process questions and assisted in my understanding of 

stakeholder perceptions on the types of conflict that might arise due to the multi use objectives of 

the coastal area (Appendix B). A general interview guide was used to conduct semi-structured 

interviews using open-ended questions. The guide was used as a rough outline, however, was 

greatly modified depending on who the interviewee was and the knowledge they possessed.  

 Finally, based on all of the above evidence, some of the challenges to attaining 

sustainable development were identified and I suggest procedural as well as structural changes in 

governance and supplement the recommendations with specific details that should be included 

for better management of the coastal zone.  

3. Governance 

Historical Perspective on the Federation 

Prior to the establishment of the Federation of United Arab Emirates in 1971, each of the 

seven emirates held separate treaty relations with the United Kingdom and were known as the 

Trucial States. Proposals for the unification of the seven emirates and Bahrain and Qatar 
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altogether making 9 emirates can be traced to 1937. Discussions of unification were initiated at 

that time; however, it was made clear that in forming a federation the Emirs would not lose their 

influence (Al-Abed, 2001).  

In 1952 an initiative was taken by the British to create a Trucial States Council, in which 

each of the seven rulers of the emirates could meet bi-annually in informal meetings headed by a 

British Political agent in which they could discuss common issues such as, economic 

development, education, health and traffic control.  By 1965 the British Political agent stepped 

down as chair of the council and the sheikhs could elect the chairman of the council for a one 

year term.  The Trucial States Council set precedence for the current Federal Supreme Council. 

In 1968, the British government announced its intention to end their treaty relationship with the 

Trucial States by the end of 1971(ibid).   

 The first federation, formed in 1968, was a union between the 7 Trucial States (currently 

the 7 emirates), Qatar and Bahrain; however, this was a short lived federation. They agreed to 

develop a Supreme Council (replacing the Trucial States Council) comprised of the rulers of 

each of the 9 emirates that would be the supreme authority and responsible for issuing federal 

laws. All decisions were to be made by a unanimous vote and chairmanship which would be 

rotated annually.  They also developed an executive arm of the Supreme Council, the Federal 

Council. Over the next 2 years the federation eventually collapsed, partly due to the inability of 

the rulers to reach a consensus on issues that would be related to implementation mechanisms as 

a unanimous vote was difficult to achieve. By 1971 Qatar and Bahrain withdrew from the 

federation and became independent.  The United Emirates then established a new federation 
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comprised of the 6 emirates (eventually becoming 7) in which the rulers all signed a provisional 

constitution and marked Abu Dhabi as the temporary capital (ibid).  

Abu Dhabi was accepted as the temporary capital due in part to the fact that Abu Dhabi 

was the wealthiest and most populous of the emirates and partly due to the evident generosity of 

the Ruler of Abu Dhabi, Sheikh Zayed Bin Sultan Al Nahyan, towards the other emirates making 

him acceptable as the Ruler of Abu Dhabi and President of United Arab Emirates. Upon 

formation of this new federation a major change was made to the Supreme Council decision-

making process. Decisions were to be made based on a majority vote, however both Abu Dhabi 

and Dubai had to be part of the majority (Abu Dhabi and Dubai being the wealthier and most 

populous of the emirates). The constitution and capital were made permanent in May, 1996 

(ibid). 

 Structure of the Current UAE Federation  

  The current federation consists of the President and Vice President, the Supreme 

Council, the Federal National Council, the Prime Minister and the Council of Ministers. The 

Supreme Council is comprised of the seven rulers of the emirates and is the highest authority in 

the federation. The Supreme Council is responsible for electing the President and Vice President 

and has both legislative and executive powers.  The Federal National Council (FNC) is 

comprised of 40 members with proportional representation based on population from each of the 

emirates.  The FNC plays a supervisory and legislative role and acts as a mediator between the 

Council of Ministers and the Supreme Council.  Although the FNC may not draft legislation they 

may accept, reject or amend legislation recommended by the Council of Ministers. The role that 

the FNC plays is mainly consultative, in that they may not propose new legislation, and their 
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amendments may be vetoed by the President or the Council of Ministers (“UAE Yearbook 

2008”, 2008).  

The Council of Ministers is recognized as the executive body of the federation and is 

responsible for the implementation of policy, issuing regulations for the implementation of 

legislation and drafting new federal laws. The Council of Ministers is nominated by the Prime 

Minister (Al, Abed, 2001). The President and Council of Ministers have the executive authority 

to issue federal decrees when the FNC is not in session. The FNC is then notified of the decision 

at the next session. 

 The Federal Judiciary is granted independence under the constitution and consists of the 

Federal Supreme Court (FSC) and the Courts of First Instance . The FSC consists of 5 judges 

appointed by the President of UAE and the Supreme Council. The FSC is authorized to interpret 

the constitution and review the constitutionality of federal and emirate level legislation. It also 

settles inter-emirate disputes and vertical disputes between the Federal Government and the local 

emirates. After the formation of the FSC five of the emirates, including Abu Dhabi, ceded their 

local jurisdiction of civil, administrative and criminal cases over to the FSC.  Islamic or Shari’a 

courts are still retained at the emirate level (“UAE Yearbook 2008”, 2008; Brown, 2001).   

 Structure of Abu Dhabi Government  

 As the constitution was formed, each of the emirates had given up some of their 

sovereign rights in order to become part of the federation.  However, each of the emirates 

continue to maintain a high degree of autonomy. The rulers of each of the emirates may still 

legislate local laws as long as they do not contradict the Constitution and Federal laws.  Matters 
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not specifically labeled to be under the jurisdiction of the federal government remains the 

jurisdiction of the individual emirate.  One key point noted in Article 23 of the constitution is 

that natural resources and the wealth obtained from them remain under the public trust of the 

individual emirate and not the property of the federal government (Al Abed, 2001).  As it relates 

to ocean jurisdiction, this has translated to the natural resources adjacent to each of the emirates 

begin predominantly under the jurisdiction of that specific emirate. There are no waters that are 

considered federal, in contrast to the state/federal distinction that is seen within the United States 

Exclusive Economic Zone (EEZ).  

  Abu Dhabi government is comprised of the Ruler of Abu Dhabi (currently also the 

President of UAE), the Crown Prince, the National Consultative Council (NCC), the Executive 

Council and General Secretariat under which exist 10 councils, 12 government departments and 

3 municipalities. Examples of government departments include: the Department of Planning and 

Economy, the Environment Agency- Abu Dhabi, the Department of Municipal Affairs (see 

Appendix C for government structure). 

 Sheikh Zayed Bin Sultan Al Nahyan took became Ruler of Abu Dhabi in 1966 and 

strongly encouraged the formation of an Arab Federation after learning that the British would 

withdraw.  By that time Abu Dhabi was the wealthiest emirate based on newly generated 

revenues from oil production.  Also, Sheikh Zayed made big contributions to the “federation 

fund” to help develop the other emirates. As the country continued to explore oil and get 

increased revenues and the wealth of the country increased, the UAE quickly modernized to 

meet up with the standards of cities worldwide in terms of health care, education and 

infrastructure.  The late Sheikh Zayed served as President of UAE (from 1971) and Ruler of 
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UAE (from 1966) until his death in 2004. He was succeeded by his son Sheikh Khalifa bin 

Zayed Al Nahyan who is the current ruler of Abu Dhabi and was nominated as President of UAE 

by the Federal Supreme Council (“Government departments”;“Government structure and 

systems”, n.d).    

 Upon stepping up as Ruler of Abu Dhabi and UAE, Sheikh Khalifa appointed his brother, 

General Sheikh Mohamed Bin Zayed Al Nahyan, to the position of Crown Prince. Sheikh 

Mohamed  also became the chairman for Abu Dhabi Executive Council (ibid) . As the Chairman 

of the Executive Council, he plays the role of mediating information between the Executive 

Council to the NCC.  The Executive Council is the policy making body of the emirate, and they 

may recommend new laws or regulations.  

 The Abu Dhabi Executive Council acts as a coordinating body between the various 

government departments and the executive government. It oversees economic and social policies 

and coordinates the implementation of sound policy to implement Abu Dhabi’s government 

vision.  The Executive Council has recently published a Policy Agenda 2007-2008 that outlines 

the vision for Abu Dhabi’s development and the types of coordination that are to be expected 

between the various government sectors to achieve sustainable development and calling for 

increased integration (The Executive Council, 2007-2008).   

 The General Secretariat of Abu Dhabi Executive Council is an administrative body that is 

responsible for recommending strategic plans and policies that are then submitted to the 

Executive Council for approval. The General Secretariat is responsible for issuing legislations 

(laws, decrees, rules, regulations) and for monitoring and evaluation of the performance of the 
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various government departments and authorities and government sponsored projects  

(“Government departments”;“Government structure and systems”, n.d).    

 The NCC was first established in 1971 under Federal Law no. (2) to serve as a 

consultative body for the emirate of Abu Dhabi. The NCC consists of 60 members who are 

appointed by the Ruler at the beginning of each legislative term to serve a 2 year renewable term.  

The NCC is required to form committees who are the competent bodies for specific topics 

related to: internal affairs and defense, financial and economic affairs, industry, commerce and 

oil, legal affairs, educational, agriculture and information, health, work and social affairs, 

municipalities and public utilities (Article 22 of Law 2 of 1971).    In addition to reviewing draft 

laws, the NCC may choose to clarify public policy topics, receive citizens’ complaints and 

petitions, question either the Executive Council or government departments on public affairs 

topics and provide recommendations (NCC website, c2005).  

 In addition to the structured methods for issuance of local laws, the rulers of each of the 

emirates have the power to announce Emiri Decrees with the power of local law (Aspinall, 

2001). Laws within Abu Dhabi may be initiated by The President, The Executive Council, or one 

of the Government Departments (The Executive Council, 2007-2008). Traditional forms of 

government council exist in the form of majlis, in which the leading sheikhs as well as their 

family members listen to and address the concerns of their citizens (“UAE Yearbook 2008”, 

2008) 

 

 



20 

 

Environmental Legislation 

 The first government environment body to be established was the Higher Environment 

Council which was established in 1975. This body was replaced in 1993 by the Federal 

Environment Agency (FEA) as stipulated by Federal Law (7) of 1993 (amended by Federal Law 

30 of 2001). At the local level, initiatives were taken to establish competent environment 

authorities in each emirate. In Abu Dhabi, under Local Law (4) of 1996 the Environmental 

Research and Wildlife Development Agency (ERWDA) became the competent authority for 

matters relating to the environment.  ERWDA has since evolved to become the Environment 

Agency – Abu Dhabi (EAD) under Law (16) of 2005 which reorganized the agency. The primary 

role of the agency is to “protect the environment and wildlife along with its biological diversity 

in its natural environment, offering suggestion, making recommendation and conducting 

necessary studies and researches to conserve the environment and develop wildlife”(Article 3, of 

Law (16) 2005).  

 There are a few Federal Laws that relate to the environment, however I will focus on the 

two most comprehensive Federal Laws that specifically relate to the environment:  These are 

Federal Law No. (23) of 1999 Concerning the Exploitation, Protection and Development of the 

Living Aquatic Resources; and Federal Law No. (24) of 1999 for the Protection and 

Development of the Environment.  

 Federal Law No. (24) of 1999 calls for collaboration between the Agency (FEA) and the 

competent authorities (in the case of Abu Dhabi, EAD) to set standards and regulations for the 

protection of the environment. This law includes sections on protection of air and soil quality but 

I will focus on the provisions related to the marine environment. This law includes various 
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sections for the protection of the marine environment including protection of the marine 

environment from pollution from marine transportation and pollution from land sources. It also 

includes a chapter on natural reserves and prohibitions related to their use. 

 What the law translates to in action is that establishments and industries are required to 

submit environmental impact assessments to the Competent Authorities to obtain licenses for 

their activities. In case of discharging pollutants into the ocean, the industries are required to 

have waste treatment units and follow the specific standards for allowable discharge amounts. 

Regular monitoring of discharges are recorded by the industries and the monitoring records are 

then submitted to the Agency or Competent Authority.  

 Federal Law No. (23) of 1999 and its accompanying by-law concerning Exploitation, 

Protection and Development of the Living Aquatic Resources more specifically relates to living 

aquatic resources, defined as “all aquatic living plants, animals, micro, macro migratory and 

habitant creatures in the fishing zones, or which visit these waters such as birds, turtles, and other 

crustaceans and testacies livings. They also include creatures which have been fossilized at a late 

stage of their age” (Article 1 of Federal Law 23) Federal Law 23 holds joint implementation 

responsibilities by the Ministry of Agriculture of Fisheries and the Competent Authorities. 

(Ministry of Agriculture was reorganized into the Ministry of Environment and Water 

Resources).  

 Federal Law 23 requires all fishing boats, fishing gear and fishermen to be registered and 

obtain boat and fishing licenses from the competent authorities (ex. EAD in Abu Dhabi).  The 

law places bans on specific gears such as trawling nets, bottom setting nets or nylon drift nets 

(Article 26)and fishing undersized fish or out of season fish. It prohibits the installation of 
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artificial reefs and living aquatic farms without a license from the Ministry and Competent 

Authority (Article 27 and Article 32 in by-law).  It also protects sea turtles and marine mammals, 

oysters, sponges and coral reefs (Article 28).  Furthermore, article 46 of the by-law requires the 

presence of a local owner or their deputies to be on board the fishing boat while sailing. This is a 

measure that was taken to reduce overfishing as a result of hiring low income expatriate 

fishermen to work on boats (FAO, 2003). 

The jurisdictional limitations to fishing are outlined in the following statements (see Figure. 1):   

Article (20) 

a)Fishing anchoring and running of the fishing boats except for passing over are 

permanently forbidden in the grounds which the competent authorities specifies in 

coordination with the ministry and they include: 

 1) Fish reproduction and hatching grounds. 

 2) Fish nursery grounds. 

 3) Natural or Artificial Marine Reserves 

 4) Areas reaches to two (2) nautical miles away from the seashore and fishing in 

them are confined to line and hook. 

 5) Areas lying within three (3) nautical-mile perimeter away from the islands of 

the state. 

 6)Regions lying within a distance or perimeter of one nautical mile away from 

any military premises lying on land or in the country waters 

 7) Military training and shooting areas. 

8) Regions where petroleum, gas and communications pipelines are found. 

 9) Internal waters regions such as artificial or natural lakes, creeks whether 

natural or had been expanded and deepened except for fishing with line and hook 

by walkers.    

  

(Ministerial Decision number (302) of 2001 by-law of Federal Law 23 of 1999)   
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Figure 1. Map showing no fishing areas due to buffers around the shoreline, islands and oil 

concession areas in Abu Dhabi, as per Federal Law 23 of 1999. Map obtained from EAD. 

   Although these restrictions had not been strictly enforced previously, more recently 

enforcement by the Critical National Infrastructure Authority (CNIA), Abu Dhabi’s oil fields 

security authority (Abu Ahmed, personal communication, 8/18/2008) especially around oil 

concession areas has increased and has led to legal action taken on certain fishermen (Hartmann, 

personal communication, 8/19/2008).  Recently there has been a move to integrate enforcement 

bodies on the coast such as the coast guard, the CNIA and the marine monitoring enforcement 

officers to ensure compliance and the security of coastal waters (Al-Cibahy, personal 



24 

 

communication, 8/21/2008). This is an example of marine spatial conflict that is a result of 

jurisdictional boundaries at sea.  

 At the local level, there are Emiri Decrees that were issued for the establishment of 

Marine Protected Areas. Currently there are 3 marine protected areas in Abu Dhabi, Al Yasat 

Marine Protected Area, Bul Syayeef Marine Protected Area and Marawwah Marine Protected 

Area (MMPA). For the interest of our study site, the relevant decree is Emiri Decree No. (18) of 

2001 establishing the Marawwah Marine Protected Area (MMPA) which was declared a 

UNESCO Marine Biosphere Reserve in 2007 (EAD, EWS-WWF, NCRI, & SCENR, 2008).  

Upon establishment of the MMPA, the competent authority (EAD) is responsible for the 

“management of the area and for the implementation of protection laws, regulations and 

instructions within the protected area” (Article 2 of Emiri Decree No. (18) of 2001). Article 4 of 

the Emiri Decree also states the prohibition of activities that might damage the natural 

environment such as killing or disturbing wildlife, damaging habitats or polluting the 

environment. Furthermore, any activities in the area surrounding the MMPA are required to have 

a license obtained from the competent authority after submitting an approved EIA (Article 7 of 

Emiri Decree No. (18) of 2001).  

Although a framework for environmental protection does exist, sectoral and case by case 

approaches to the management of the environment are the norm. Permits and licenses are issued 

for activities impacting the marine environment without necessarily taking into account the 

cumulative impacts on the coastal zone. As the use of coastal and sea space continues to increase 

this will lead to conflicts among the users that have varied objectives for use of the coastal zone. 

Some activities will conflict while others might complement each other. A visionary approach to 
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the management of the sea would include zones similar to those established on land that are 

made on the basis of the most environmentally and economically efficient use.  

Government Reform 

The Emirate of Abu Dhabi began a reform in 2005 to further enable economic growth 

and respond to the needs of a growing population. The government bodies which have moved 

away from service oriented government to one that acts more as a regulator and outsources 

services, promoting the role of the private sector. Along with this reform there will be increased 

accountability and transparency of the Government and its departments and increased 

implementation of integrated governance to pursue sustainable development. Prior to the reform, 

there had been 70 government entities reporting to the Executive Council, this has now been 

reduced to 26 and allows the Executive Council to focus on a playing a more strategic role. This 

is a move towards increased integration between both government and private parties. The vision 

for policy development is outlined in Policy Agenda 2007-2008 and includes sections on 

economic development, social and human resources development, infrastructure and 

environmental development, and restructuring of government and legislative processes (The 

Executive Council, 2007-2008). The role of EAD is recognized in the policy agenda and 

continued coordination is encouraged between other government departments such as; Abu 

Dhabi Water and Electricity Authority (ADWEA), Ministry of Interior, Ministry of Environment 

and Water, Federal Environment Agency, Department of Transport, Abu Dhabi National Oil 

Company, Health – Authority- Abu Dhabi, Abu Dhabi Food control Authority, Abu Dhabi 

Tourism Authority.  
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Recognizing the rapid pace of economic expansion that the emirate is undergoing and 

will continue to undergo and the pressures that new industries, construction projects and 

population growth would add to the emirate, the government saw the importance outlining a 

comprehensive vision for the development of Abu Dhabi’s physical environment. Plan Abu 

Dhabi 2030 was published in September 2007 and outlines the vision for integrated development 

in Abu Dhabi, and an Urban Planning Council was established by Emiri Decree No. (23) to 

ensure implementation of the vision (The Executive Council, 2007-2008; Abu Dhabi Urban 

Planning Council [UPC], 2007 ). Plan 2030 recognizes the importance of terrestrial and marine 

environments and creates a vision in which connectivities are maintained through networks of 

park systems. A section on the Environmental Framework is included in the document, and it 

states the importance of an integrated coastal zone management approach.  However, Plan 2030 

was conceptualized in a 5 month period (Mallen, personal communication, 8/21/2008) and did 

not include an inclusive, coordinated effort among various government departments and 

stakeholders. There are plans to create urban planning documents for the other administrative 

regions, the Western Region and the Eastern Regions of Abu Dhabi.   

 Timing is a key factor in trying to push for environmental policies. Given that the 

government of Abu Dhabi is undergoing an era of reform and there is growing awareness for the 

importance of integration among government departments and visionary planning to enable 

sustainable development of the emirate, the planning should not be limited to land-use. It should 

extend to important areas of the coastal zone and out to the marine borders within its jurisdiction. 

Plan 2030 lays a good conceptual framework, however it should include strong involvement 

across sectors in its implementation. 
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4. The Natural Environment 

     The Arabian Gulf is located between latitudes of 24-30N and is a semi-enclosed basin that 

opens out to the Arabian Sea and Indian Ocean through the Straits of Hormuz. The straits are as 

narrow as 56km wide at its narrowest point (Reynolds, 1993). The Gulf is approximately 

1000km long, with a maximum width of 338km and average depths of 35m. The Gulf 

experiences high rates of evaporation that exceed freshwater input, resulting in a reverse-flow 

circulation (Reynolds, 1993). Rainfall averages only 7cm/yr in the Gulf region and the rest of 

freshwater input comes from Shatt al-Arab which carries waters from the Tigris, Euphrates and 

Karun Rivers but only accounts for 28% of the water lost due to evaporation (Grasshoff and Al-

Abdul Razzak in Rao & Al-Yamani, 2000).  Specifically in UAE, freshwater input is dependent 

on precipitation as the freshwater input from Shat Al Arab is mainly localized in the Northern 

Gulf; however rainfall in Abu Dhabi rarely exceeds 100mm/year on average (Al Abdessalaam, 

2007). 

 High evaporation rates and minimal freshwater inputs result in high salinities, especially 

as we move west into the Gulf.   Average salinities range from 37psu near the Straits of Hormuz 

and increases to 41psu in the northwestern side of the gulf and can even go up to 70 psu in some 

lagoon.  Higher evaporation rates are experienced in the wintertime as a result of high wind 

speeds (Reynolds, 1993).  

  The dominant storm system is known as Shamal, the Arabic word for North. The Shamal 

is a year round phenomenon of northwestern winds. The winter Shamal in particular has greater 

force and brings strong winds and high seas. It typically begins in the Northwestern portion of 

the Gulf and moves southwards. The shamal winds rarely exceed 10meters/second (m/s), but last 
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for several days. The Shamal can cause wave height to reach 5m (Rao & Al Yamani, 2000). In 

addition to Shamal winds, the land-sea breeze resulting from temperature differences between 

land and sea surfaces, add a landward component to the winds which may be as high as 15m/sec. 

(Reynolds, 1993).  

 The typical water flow within the gulf is both density and wind driven and moves in a 

counter-clockwise direction.  Relatively low salinity waters enter through the Straits of Hormuz 

and move along the Iranian coast in the Northern Gulf, as the surface waters evaporate the waters 

gain density and sink, returning back out through the Strait of Hormuz through bottom 

circulation beneath the surface inflowing waters (Rao & Al Yamani, 2000). High rates of 

evaporation over UAE’s shallow coastline contribute to the dense bottom waters that flow out 

through the Strait of Hormuz. (Reynolds,1993). Residence times are approximated to range from 

2 to 5 years.  

The tides of the gulf vary from semi-diurnal to diurnal.  In Abu Dhabi, diurnal tides are 

found on the western coast whereas semi-diurnal tides occur along the eastern coast. The tidal 

height off Abu Dhabi ranges from 1 to 2.5m, and may exceed this range during the summer 

months from June to August as a result of the southwest monsoon over the Indian Ocean causing 

increases in water levels throughout the Gulf (Al Abdessalaam, 2007; Reynolds,1993).  

 In addition to salinity stresses, the Gulf experiences wide temperature fluctuations 

annually. The temperature ranges from less than 15
o
C in the winter to greater than 34

o
C in 

summer . Adding to the regular thermal stresses, the gulf has experienced both positive and 

negative temperature anomalies that have impacted biodiversity, and particularly caused coral 

reef bleaching. A well known positive anomaly took place in 1996 and then again in 1998 and 
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2002 in which temperatures were elevated by an average of 2
o
C 

 
above the average (Riegl, 2002)  

Temperatures remained above 34
o
C for almost 14 weeks in 1998(George &  John, 1999).  

Negative anomalies have also influenced corals by causing below average temperatures in 1988 

and 1989 in which temperatures as low as 11.4
o
C were recorded on a reef in Manifa, Saudi 

Arabia (Coles and Fadlallah, 1991). Increased anomalies as a result of climate change can greatly 

impact diversity of this area and is cause for concern.  
 

Habitats  

 The combination of factors of high salinities, wide temperature fluctuations and the fact 

that the Arabian Gulf is a relatively young sea that has experienced periods of drying and 

isolation( Bramwell  in Al Abdessalaam, 2007) are all factors that contribute to the relatively 

lower levels of biodiversity found within the Gulf.  Despite this fact, the Gulf is home to unique 

habitats, endangered wildlife and some regional endemics. The Emirate of Abu Dhabi stretches 

over a coastline of approximately 350km and sits on the southern portion of the Arabian Gulf. 

Essentially this portion of the Gulf is part of a shallow embayment with depths rarely exceeding 

20m  (Al Abdessalaam, 2007).  Barrier islands, larger inshore islands and offshore islands are all 

found along the coastline and provide defense against erosion from waves and storms.  Sediment 

types along the coastal lagoons are influenced by wave action exposure and range from sandy to 

muddy lagoons (ibid). Several of the larger offshore islands rose as a result of ruptured salt dome 

surfaces, and others are sandy shelly shoals or a result of raised coral or limestone cropping 

(Aspinall, 2001). 

 Unique to this region, is the occurrence of extensive salt flats known as Sabkha.  Sabkha  

is a relatively recent phenomenon, beginning 4000 years ago and the Arabian shores provide the 
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most developed example of sabkha formation (Aspinall, 2001; Rao & Al Yamani, 2000).  The 

Sabkha of UAE extends for 300km along the coastline and in some areas extended to 20km 

inland. Sabkha are seasonally inundated, tend to trap rainfall and are inhabited by copepods, 

diatoms, nitrogen fixing and chemosynthetic bacteria (Sheppard in Rao and Al-Yamani, 2000).  

Mangroves occur here at their northernmost limit in Asia (Tourenq & Launay, 2008). 

Winter temperature and high salinities limit their presence to only one species of mangrove, 

Aveciniea Marina  (Rao & Al-Yamani,2000).  Distribution is patchy and covers an area of 

approximately 40km2 (Tourenq & Launay, 2008). Historically, distribution was more extensive 

but has been reduced due to natural die-offs and clearing for use as charcoal and fodder 

(Aspinall, 2001). In the recent past, mangroves have been replanted and have shown increase in 

coverage over the period 1972 – 2003 (Loughland, 2007). Mangroves are important habitat as 

they provide important feeding and nesting ground for birds, as well as nursery grounds for fish 

and crustaceans (Clark, 1992).  

 The bottom topography of UAE waters is predominately flat soft sediment, with patchy 

distribution of productive habitats such as coral, seagrass and algae (Al Abdessalaam, 2007). As 

the waters of the Gulf follows its circulation path it undergoes an alkalinity shift by the time it 

reaches the southern gulf, facilitating carbonate cementation and forming hardgrounds. These 

hardgrounds provide a substrate for growth of algae, coral reefs and pearl oysterbeds (EAD, 

EWS-WWF, NCRI, & SCENR, 2008).   

 There are 34 stony coral (scleratinian) species that have been recorded to occur in UAE 

(Riegl, 1999) . Three of which are species endemic to the Arabian Gulf (Acropora arabensis, 

Acropora downingi and Porites harrisoni)(citations in Coles, 2003) . The reefs support 
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approximately 300 of the 540 fish species known to occur in the Gulf (EAD, EWS-WWF, NCRI, 

& SCENR, 2008).  Coral reefs of the Southern Arabian Gulf are unique in that they are surviving 

the highest temperature fluctuations known to any corals (greater than 20
o
C variation annually). 

The corals of the Southern Arabian Gulf are said to be living among the most stressed 

environments and with global warming these levels of stress may become common among reefs 

elsewhere also. So, the reefs of the Gulf potentially hold importance in understanding the 

survival of reefs globally (Riegl, 2003) 

The reefs of the Southern Arabian Gulf may be characterized in three biogeologic 

settings detailed by Riegl; coral reefs, non-reef assemblages and coral carpets being the 

predominant occurrence (ibid). Their growth is limited by temperature and salinity extremes, 

turbidity and sedimentation, as well as the occurrences of Black Band, White Band and Yellow 

band diseases (Riegl, 1999, 2001, 2002).   Macroalgal competition may also be considered a 

limiting factor to coral reefs (Johannes et al in Coles 2003). Macroalgal overgrowth occurs 

predominantly during winter and may compete with corals for space and overgrow them, as the 

summer comes back the algal growth tends to regress. (Coles, 2003)  

Macroalgal meadows are associated with both seagrass and coral habitats. The dominant 

macroalgae found in the Arabian Gulf are Hormophysa and Sargassum (Rao & Al-Yamani, 

2000). There are 3 seagrass species that are known to occur in Abu Dhabi waters; Halophila 

ovalis, Halodule uninervis and Halophila stipulacea. Halodule uninervis accounts for 76% of 

seagrass occurrence.  Most of the seagrass in UAE are found in Abu Dhabi waters, and the 

highest densities of seagrass are found within the MMPA.   Seagrass beds contribute to coastal 

productivity, support invertebrate communities, filter sediments and contamination, provide 
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coastal protection, and provide forage and nursery grounds for important fish and crustaceans (Al 

Abdessalaam, 2007).  

Associated Wildlife  

The seagrass beds, coral reefs and beach habitats provide important nesting and foraging 

grounds for a variety of wildlife. Specifically, the green turtle (Chelonia mydas) are found 

foraging in both seagrass and coral reef habitats. The hawksbill turtle (Erthmochylis imbricate) is 

the only turtle species presently known to nest on Abu Dhabi beaches and are more dependent on 

coral reef habitats for foraging (EAD, EWS-WWF, NCRI, & SCENR, 2008). 

 The waters of Abu Dhabi are also known to support 17 marine mammal species (Tourenq 

& Launay, 2008), including the vulnerable dugongs (Dugong dugon) which are estimated to 

consume 21-36kg of seagrass per day (Preen in Das, 2007). The Arabian Gulf supports the 

second largest population of dugongs in the world, with Abu Dhabi hosting 40% of the Arabian 

Gulf population. Dugongs were hunted traditionally but are currently fully protected under 

Federal Law (EAD, EWS-WWF, NCRI, & SCENR, 2008). Recent surveys conducted by EAD 

(2004) and Emirates Heritage Club (1999) do not show any statistical differences to surveys 

conducted in 1986 by Preen (Aspinall, 2001; Das, 2007). The biggest threats to dugongs include 

loss of seagrass habitat, dangers from boat strikes, entanglement in fishing gear and habitat 

destruction from dredging and disposal of dredge spoil (Das, 2007).  

 The mudflats on islands and coastal waters provide feeding grounds for a variety of 

migrating shorebirds and breeding grounds for seabirds (Aspinall, 2001).  Approximately 40% of 

known bird species in Abu Dhabi are dependent on coastal habitats for either breeding or 
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foraging (EAD, EWS-WWF, NCRI, & SCENR, 2008). The mudflats provide shorebirds with 

foraging habitat and provide a feeding stopover ground for northern hemisphere birds migrating 

to African wintering grounds. Fifteen species of birds are known to breed on Abu Dhabi islands. 

Currently these birds are impacted by loss of breeding grounds as a result of coastal development 

increased predation due to invasive species and loss of food through declining fish stocks (ibid). 

 It is evident that while biodiversity in Abu Dhabi may be lower than other regions in the 

world, there are specific areas with high productivity that are essential in maintaining the 

existing wildlife. The present flora and fauna of the Southern Arabian Gulf are already living in 

stressed conditions and have to cope with extreme temperature and salinities. Anthropogenic 

stresses add to the existing pressures, and we will take a closer look at the socioeconomic 

activities and drivers contributing to additional stresses in the next section.   

5. Socioeconomics and Natural Resource Use 

 The discovery and export of oil in the UAE has facilitated a rapid pace of economic and 

infrastructural development in the country. Prior to the discovery of oil, the economy was based 

on pearl trading, fishing and subsidence agriculture (Shihab, 2001) .  Currently the UAE boasts a 

per capital GDP of $37,000 and a GDP (purchasing power parity) of $164.4 billion (Central 

Intelligence Agency, 2008). The wealth that has been generated through the oil and gas industry 

has resulted in numerous social benefits such as the increased standard of living, the 

development of health and educational systems and the development of jobs and infrastructure.  

However, these advances have brought about some costs to the environment.  This section will 

explore some of the major economic activities that are adding pressures to the natural 

environment.   
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 The emirate of Abu Dhabi contributes to 55% of UAE’s GDP. Abu Dhabi alone has a per 

capita GDP of $68,300 making it among the richest cities in the worlds (Abu Dhabi Chamber of 

Commerce in ADTA, c2008). The oil sector contributed to 59% of Abu Dhabi emirate’s GDP in 

2005 (Figure. 2) (“Economic Aggregate”, 2005). However, the government of Abu Dhabi sees 

the importance of diversifying the economy and using the hydrocarbon sector as a platform for 

attaining diversification. Along with the new government strategies there have been several new 

government departments established to ensure regulated and planned development. Among the 

government entities in charge of attaining a successful and diversified economy are the 

Department of Planning an Economy (DPE), Abu Dhabi Council for Economic Development 

(ADCED) and the Abu Dhabi Chamber of Commerce.  The ADCED was established in May 

2006 under Law (9) to review legislation and recommend economic policies and the DPE is 

responsible for the implementation of policy.  Increase in local and foreign private sector 

investments are being encouraged and the government’s initial diversification scheme includes 

strategies for the development of the following sectors: real estate and tourism, basic industries 

and petrochemicals, aviation and logistics (The Executive Council, 2007-2008). Population 

growth and diversification of the economy are some of the drivers causing stress on the coastal 

environment.  
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Figure 2: Abu Dhabi GDP breakdown by sector 

 

Oil and Gas 

 The UAE is endowed with abundant oil and natural gas reserves, and 97 percent of crude 

oil production in the UAE takes place in Abu Dhabi (Organization of the Petroleum Exporting 

Countries [OPEC], 2007).  Presently, UAE is the fourth largest OPEC producer producing 2.6 

million barrels per day, and seeks to increase production to 4 million barrels per day 

(zawya.com, n.d; The Executive Council, 2007-2008). Abu Dhabi was a member of OPEC prior 

to the formation of the federation and currently UAE is one of the 13 OPEC member countries.  
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UAE holds the 6
th

 largest proven crude oil reserves and 4
th

 largest proven natural gas reserves 

out of OPEC countries (OPEC, 2007).   

After the withdrawal of the British and the independence of UAE in 1971, Abu Dhabi 

National Oil Company (ADNOC) was created to nationalize, oversee and operate all aspects of 

Abu Dhabi’s offshore and onshore oil and gas industry (Butt, 2001). Along with this came 

increased state control of the oil companies.  State control is limited to 60 per cent ownership and 

the remaining 40 per cent may be under foreign oil company ownership.  ADNOC and its group 

companies are responsible for the refining, exploration, distribution, maritime transport, 

chemical, petrochemical and natural gas processing aspects of this industry.  

The Supreme Petroleum Council (SPC) is responsible for setting up the oil policies, 

guidelines and approving major projects as stipulated by Law (1) of 1988 (ADNOC).  The SPC 

has an Environment, Health and Safety Division that is responsible for receiving Environmental 

Impact Assessments for the oil and gas industry and approving them.  Coordination with the 

EAD is fragmented but they do hold consultative meetings with stakeholders in cases where their 

activities take place in sensitive areas such as MPAs or in close proximity to another developer 

(Grandcourt, personal communication, 8/20/2008; Abu Ahmed, personal communication, 

8/18/2008). Because the SPC was developed prior to the designation of EAD as the competent 

authority for the environment, the SPC has remained the defacto overseer for environmental 

impacts due to the oil and gas industry.  
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Desalination 

 The UAE is an arid environment, with not much rainfall, and thus groundwater resources 

have been extensively exploited and currently suffer from salt water intrusion. This has lead to 

the emirates becoming dependant on the ocean for drinking water.  Currently, 79% of water 

consumption in Abu Dhabi comes from groundwater. However, overexploitation has led to the 

salinization of groundwater and significant lowering of the water table. Desalination is the main 

source of drinking water which accounts for 17% of total water consumption.  UAE has one of 

the highest per capita water consumption rates in the world as a result of social habits, low water 

prices and inefficiencies in the water distribution system. Additionally the government has 

supported the agricultural sector through subsidies promoting the use of groundwater without 

taking into account the capacity. Only 6% of Abu Dhabi area is green as a result of forestry and 

agriculture, but the water from this irrigation accounts for 76% of water consumption in Abu 

Dhabi (EAD,c2007).  The wealth of the country has allowed the expensive and energy intensive 

process of desalination to be a viable alternative source of freshwater. The desalination plants are 

usually combined with a power generation facility, and the Abu Dhabi Water and Electricity 

Authority (ADWEA) is responsible for the production, transmission and distribution of water 

and electricity, it is also responsible for the formulation and implementation of policies related to 

the water and electricity sector (ADWEA, c2007).  

Some environmental issues that arise from desalination plant operations come from 

discharge waters that may cause thermal pollution, increased salinity and possible release of 

toxic materials that are used as part of the treatment processes. The discharge waters can also 

cause changes in water currents and increase turbidity locally (Al-Mutaz,1991). Examples of 
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chemicals used in the desalination process include the use of pretreatment chemicals such as 

biocides and chlorine, coagulants and anti-scalant chemicals which ultimately end up being 

released into the sea water (Hashim & Hajjaj, 2005).   

When using seawater for desalination a process of pre-treatment has to take place to 

remove substances such as algae and fouling organisms, which would interfere with the process. 

This process includes the use of biocides such as chlorine, coagulants and anti-scalants (may be 

acidic or alkaline) to protect the membranes and plant equipment. The chemicals that are used 

are not always neutralized before being released to the sea.  In addition to these chemicals, the 

discharged wastewater also has higher temperatures, higher salinities, and heavy metals found in 

seawater are concentrated by the time they are released with the brine water. When the brine 

discharge is mixed with powerplant wastewater or cooling waters, it may be less concentrated by 

the time it gets released (ibid). 

 Some of the environmental impacts from the effluents result from some organisms close 

to the outfall not being able to tolerate the elevated temperatures or salinities, additionally the 

waters are higher in density and could impact benthic communities. Fish communities may avoid 

the higher temperature and salinities and swim away from the coastal areas that are most rich in 

food sources and have their migration patterns influenced (ibid).  

Greater than 50% of the world’s installed desalination capacity is located within the 

Arabian Gulf region (ibid). Taking into account the fact that the gulf is already a high salinity 

environment, there are some concerns that continued exploitation might eventually make the 

Arabian Gulf become hypersaline. Additionally, higher seawater salinities will increase the cost 
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of desalination and decrease the freshwater recovery capacity of desalination plants (Purnama, 

Al-Barwani & Smith, 2005). 

There are currently at least 6 desalination plants within the study area, located at Mirfa, 

Ruwais, Jebel Dhanna, Marawwah, Mubaraz, Sir Bani Yas and Delma (Abu Dhabi Geoportal, 

(n.d.). However, the demand for water and electricity used within Abu Dhabi continues to 

expand as a result of as a result of increased standard of living, population growth, industrial and 

economic development (EAD, c2007).  Construction and real estate development have been 

driving up the demand for power as the projects enter the construction phases; as a result, 

ADWEA has plans to install 2 more power and water desalination plants in Shuweihat, within 

the western region to supply water to the city of Abu Dhabi  (ADWEA, 2006; ADWEA, 2008).   

Industrialization, Ports and Shipping 

 There are several reasons for siting an industrial facility on the coastal zone including 

easy access to seawater for cooling, ease of wastewater discharge and easy access to marine 

transportation.  Environmental impacts result from chemical discharge and thermal pollution as 

well as removal of critical habitats. Additionally, impacts may be spread further than the vicinity 

of the facility due to effluents or dredging of deepwater channels, or the development of 

shoreline protection structures that alter the alongshore transport (Clark, 1992).  

 The Higher Corporation for Specialized Economic Zones (ZonesCorp) is a new body 

established by Law(3) of 2004 to provide guidance and infrastructure for the development of 

non-oil sectors, the management of industrial zones and issuing licenses for industrial land 

development. Among the projects currently being proposes in the western region study area 
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include the development of an aluminum smelter by Abu Dhabi Basic Industries Corporation 

(ADBIC) and the expansion of a port in the Shuweihat  area.   

In addition to the diversification of various industrial activities, the government plans to 

promote value-added exports. Along with exporting crude oil and raw materials, refining to base 

oil and petrochemicals increases the value of exports and enhances diversification.  There are 

currently 2 refineries in Abu Dhabi located in Umm- Al- Nar and Ruwais. The Ruwais facility is 

within the western region study site, currently has a capacity of 420,000 barrels per day (b/d) and 

is operated by Takreer an ADNOC group company subsidiary with plans to expand the facility to 

817,000 b/d. Also in the Ruwais Industrial area is Abu Dhabi Ruwais Fertilizer Industries 

(Fertil), an ADNOC subsidiary that produces ammonia and urea and is undergoing a de-

bottlenecking project to expand its existing capacity and increase production of ammonia, urea 

and granulation capacity. Abu Dhabi Polymers Company (Borouge) produces ethane and 

polyethylene and is currently also undergoing phases of expansion and seeks to enhance export 

capabilities and will be studying Abu Dhabi ports capacity as part of its supply chain mechanism 

studies.  Abu Dhabi Melamine Industry Company (ADMIC) is a melamine production plant that 

is partially owned by Fertil and will be sited next to it and receive urea feedstock that is needed 

for production of melamine. Abu Dhabi Gas Industries Ltd (GASCO) also has a presence in 

Ruwais, and it is also an ADNOC subsidiary and is responsible for processing of onshore natural 

gas. GASCO supplies Takreer, Fertil and Borouge with gas supplies from the inland Habshan 

Gas Plant.  A natural gas liquids fractionation plant is currently in the phase of expansion 

(Ruwais Gasco Plant), which receives natural liquid gas (NLG) from the Habshan Plant and 

fractions the gases into ethane, propane, butane and pentane (Carvalho, 2006; AllBusiness.com, 

2007; The Executive Council, 2007-2008;  Gasco, n.d.)  
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Large amounts of water are used in the process of refining, particularly for cooling, 

maintenance and flushing. Wastewaters that are generated have high biological oxygen demands, 

chemical oxygen demands, and high concentrations of polyaromatic hydrocarbons (PAHs) and 

Polychlorinated biphenyls (PCBs) (Zarooni & Elshorbagy, 2005).   

The increase in capacities of industrial plants will also lead to increase in the export of 

petrochemical as well as other industrial products. This means that there would be a need for 

ports and shipping lanes able to meet the supply and export capacities of the industrial sector.  

Currently, ADCO uses Jebel Dhanna as a facility for the export of crude oil although it may be 

moving this facility.  A port expansion project is being explored by ZonesCorp. Dredging 

activities required for port will increase turbidity in the area during construction and maintenance 

phases. Also, the disposal of dredge material has to be well managed .Increase in shipping 

activities in the area brings concern for the introduction of alien species which could threaten the  

local ecosystem.  The use of breakwaters will alter the alongshore transport of sediment and alter 

the path of current flows.   

Alternative Energies  

 In the wake of UAE being recorded as having the highest per capita ecological and 

carbon footprint in the world by a WWF report (WWF, 2008) there have been initiatives taken 

by the government to reverse this.  The Masdar Initiative, developed in 2006, is an alternative 

energy initiative that is focusing on exploring clean and sustainable sources of energy with 

$15billion contributed by the government.  Abu Dhabi government aspires to continue to be a 

leader in the contribution to world energy supplies including the research and technologies 

related to alternative energies (The Executive Council, 2007-2008). The projects under Masdar’s 
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wing include the world’s first carbon-neutral city, a $350 million solar power plant, wind energy 

generation and a carbon capture and storage network.  The Middle East’s first wind turbines have 

just been installed and begun operation on Sir Bani Yas island in the western region, contributing 

to the island’s power supply (AMEinfo, 2008).   

 Although Abu Dhabi has large reserves of natural gas, these reserves are sour and there 

will be a shortage in trying to meet growing electricity demands within Abu Dhabi as well as the 

Northern Emirates.  An alternative supply that is being explored is in nuclear power technology, 

and there are tentative plans for 3 reactors, 2 of which may be located in the western region 

(Kumar, 2008). Currently, 85% of electricity is generated by gas.  Although there would be high 

initial costs, the generation of electricity by nuclear reactors are ultimately a fraction of the cost 

than if it were generated by crude-oil (Sheikh Abdulla Bin Zayed qtd in Al Lawati, 2008).  This 

option would reduce carbon dioxide emissions whilst providing for the electricity demand that is 

expected to more than double by the year 2020 (Al Lawati, 2008).  

 Although electricity generation through nuclear power plants would reduce carbon 

emissions, there are some potential consequences to the environment. The storage of radioactive 

wastes that are generated by the industry would need to be adequately planned. The Uranium 

needed would be imported so most of the marine impacts within Abu Dhabi would come from 

the cooling waters that would be needed for reactors (“Nuclear Energy Policy Statement”) The 

impacts would be similar to those of the desalination and power plants through thermal pollution 

and the release of chemicals in the wastewater.  
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Fisheries and Aquaculture  

 Fisheries in Abu Dhabi are artisanal in nature and accounted for 63.2 million AED in 

2007 (approximately 17.2 million dollars) (EAD, 2007).  The major fish landing sites are Free 

Port, located in the city of Abu Dhabi, followed by Delma Island and Al Mirfa both of which are 

located within the western region study area.  There are 2 types of fishing vessels used; a wooden 

dhow locally known as Lansh that primarily uses bottom traps known as Gargoor to target 

demersal fish such as the Orange Spotted Grouper or Hamour.  The second type of fishing vessel 

used is a fiberglass boat locally known as Tarrad in which the hand line (Hadaq) is the most 

common fishing gear used. Additionally, there are several other traditional fishing methods such 

as the inter-tidal enclosure trap known as Al Hadhra (ibid).  Al Hadhra are fixed stake nets that 

are placed along the coast, however due to increased coastal development this fishing method is 

declining. This traditional fishing method is most commonly found in the western region of Abu 

Dhabi but is rapidly declining (Food and Agriculture Organization of the United Nations [FAO], 

2003).  Although fisheries do not make a very significant contribution to the economy, they do 

provide important cultural value. The people of the western region in particular have a strong 

affinity to the ocean and it has been part of the traditional society for generations (Grandcourt, 

personal communication, 8/20/2008).  

 A fish resource and assessment survey undertaken in 2002-2003 showed declines in 

demersal fish biomass with an estimated decline of 80% when compared to a 1978 study 

conducted by the Food and Agriculture Orangization (FAO, 2003).  The reasons for decline are 

unknown but could be a result of rapid coastal development, habitat and nursery ground loss, 

pollution and overexploitation. Pelagic species did not show major declines from 1978 levels, 
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however smaller biomass and school size make them unattractive for commercial exploitation 

(Grandcourt, 2007).  

Worldwide aquaculture production was estimated to have a value of $70.3 billion in 

2004. The Near East and North African regions only accounted for 0.9% in 2004. However 

aquaculture is expected to continue to develop and expand globally as wild caught fisheries will 

not be able to meet the demand of growing global demand for aquatic food (FAO, c.2005-2008).  

 Aquaculture in UAE began in 1984 by the Ministry of Agriculture and Fisheries and they 

established a Marine Resources Research Center to experiment with the release of fingerlings of 

resident species during their natural spawning season to replenish declining fish stocks. Sea net 

cage aquaculture has started in the eastern coast of UAE, and the fish are mainly produced for 

export.  The first commercial cage culture farm was initiated by Asmak International Fish 

Farming Company in 1999 and has set up cage farming facilities in the emirate of Fujairah. 

(FAO, c2006-2008).  Although there are currently no commercial aquaculture facilities in Abu 

Dhabi, the industry is likely to develop in the next few years and the Western Region will likely 

be a target due to the availability of undeveloped coastal areas. 

 Some concerns with the aquaculture industry arise from the removal of habitat as 

aquaculture facilities around the world have been responsible for the loss of mangrove habitats as 

a result of direct siting of facilities on the mangroves or through the introduction of pollutants. 

Aquaculture facilities also have the potential to cause eutrophication locally, and toxic pollution 

through the use of antifouling agents and antibiotics.  
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Tourism, Coastal Development and Urbanization 

Tourism 

 The government diversification strategy aims to attract 3 million leisure and business 

tourists by the year 2015. The promotion of the emirate’s natural beaches, desert sand dunes and 

the expansion of luxury hotels, the airport, and a world-class airline will increase the 

opportunities for involvement of the private sector. Abu Dhabi provides a unique mix of modern 

society mixed with traditional Arabian culture and heritage. In 2005 the tourism sector generated 

AED 8.7 billion ($2.4 billion) through direct and indirect economic contributions and is expected 

to continue to expand over the next few years (The Executive Council, 2007-2008).   

The Abu Dhabi Tourism Authority (ADTA) was established under law (7) of 2004 to 

oversee the growth and to regulate the tourism industry. The government is initially investing 

$20-25 million per year to achieve its targets of expansion of the tourism sector. However, it also 

seeks to promote joint-ventures between the government and both local and foreign private 

investors. In 2005 Tourism development and Investment Company (TDIC) was established to 

oversee the development and management of tourism zones. Among TDICs development 

projects are the Saadiyat Island with a cultural district that will bring international museums such 

as the Guggenheim and the Louvre to Abu Dhabi. In the western region, TDIC is championing 

the Desert Islands and Discovery Islands Projects (The Executive Council, 2007-2008).   

 The TDIC project in the western region study area was initially planned to consist of 

eight islands in total. The Desert Islands project will consists of Sir Bani Yas and Delma. The 

Discovery Islands Project initially planned to include 5 islands:  Jazirat Ghasha, Umm Al 
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Kurkum, Umm Qasr, Umm Khora, Jazirat Yabr and Halat Al’Alaq. Moreover, an access point to 

the islands from the mainland coast was to take place at Jebel Dhanna (TDIC.ae). This project is 

strategically located in the western region of Abu Dhabi to take advantage of the natural beaches, 

mangrove forests, archaeological sites and unique desert terrain. 

The Islands   

Delma Island is currently home to 5000 people.  The island community was based on 

pearl fishing and trading. According to the TDIC interviewees, the aim is to work as closely with 

local people and have their projects develop in a sustainable manner. To enhance the educational 

levels of the people of the island TDIC has established a Desert Islands Education Center to 

empower local people so that they may take part in the job opportunities to be created by the 

growing tourism industry.  Traditional activities such as boat building will be maintained and 

TDIC would provide an avenue for tourists to witness the traditional activities.  

 Sir Bani Yas Island, is a wildlife reserve of 87 km
2
 established by the late Sheikh Zayed 

Bin Sultan Al Nahyan and is presently the home of over 160 free-roaming species such as 

gazelles and flamingoes and the endangered Arabian Oryx among other wildlife. TDIC will take 

advantage of this wildlife sanctuary by allowing access for activities such as birdwatching, 

hiking and snorkeling.  A resort and spa has been built but according to the TDIC interviewees, 

there will be a limit to the number of guests on the island so as not to disturb the wildlife and to 

preserve the feeling of remoteness.  

 The Discovery Islands are smaller offshore outcrop islands that are close by.  Two of the 

islands would be protected areas for nesting birds and turtles, 2 islands to be exclusive resorts 
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reached by seaplanes and ferries, and the other 2 would be camping areas (TDIC.ae). However, 

based on discussions with TDIC staff they may not be able to use some of the islands for their 

project because some of them get inundated by shamal driven waves. Additionally, the Jebel 

Dhanna area that they planned to use as an access point might be taken for military use and they 

would need to look for a different access point.  

 In order to provide tourists from Dubai and Abu Dhabi with proper access, the existing 

marinas would need to be upgraded. Increased boat traffic in the area due to recreational 

activities could lead to increase in boat strike accidents with endangered species. Greening of the 

island landscapes could lead to increased nutrient runoff into the coastal waters, as it is, the 

waters off Sir Bani Yas already have one of the highest rates of toxin producing phytoplankton 

which could become health and environmental hazards if not well managed (Rajan, 2007).  

Real Estate 

 The western region of Abu Dhabi is frontier land for both Abu Dhabi and the rest of the 

emirates. It encompasses a large area of the country’s unused inland and coastal lands and thus 

provides enormous possibilities for growth. As the city of Abu Dhabi becomes more crowded 

and limited in space, real estate developers are looking to the western region’s wide open spaces 

for their projects. The WRDC has developed a strategic plan for the development of the western 

Region and real estate projects are expected to be massive but would have to be in accordance 

with the Council’s strategic plan (Hoath, 2008). Within Abu Dhabi city marine and coastal 

habitat have been destroyed by the removal of natural structures such as dunes and beaches to be 

graded and provide space for “shorefront hotels, leisure facilities and homes”(EAD, c2007).  
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6. Context of the Western Region  

 The Western Region is currently being targeted especially due to the large areas of land 

that are still available for exploitation and use.  The government has invested AED 98 billion 

(approximately $27 billion) to the growth of this region mainly in oil and gas, tourism and power 

generation (approximately, 75%, 12% and 6% respectively) (WRDC, 2008). There are 

complexities in this area due to the interest of various groups including TDIC, the industrial 

sector, local fishermen and the oil and gas sector to name a few. Additionally, newer 

developments will begin taking form such as aquaculture and alternative energy facilities. All of 

these activities are to take place on a stretch of land that is either adjacent to or close to the 

Marawwah Marine Protected Area, which contains critical habitat for the vulnerable dugongs as 

well as other marine life. 

 Two of the main issues that need to be addressed are the integration across the land-sea 

boundary and integration between the government departments. Across the land-sea boundary 

we need to recognize that activities on land impact the marine environment and activities in the 

marine environment have potential to impact land based activities. One example of this 

occurrence was the closure of beaches and a desalination plant as a result of an oil spill off the 

coast of the emirate of Fujairah (Elshorbagy & Elhakeem, 2008). On the other hand, desalination 

plants, powerplants and industries are increasing stresses to the natural environment by 

increasing salinity, thermal pollution and introduction of chemicals.  

 Upon interviewing staff at TDIC and SPC, it was apparent that neither party was 

specifically concerned for the potential conflicts that could arise from the multiple uses of the 

coastal zone.  They were both in agreement that through dialogue and consensus they could 
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reach agreements. On the other hand, the EWS-WWF and EAD staff, while seeing the benefits 

of economic growth, showed more concern for the implications that increased uses would cause 

to the ecosystem as well as the current residents of the area.  Grandcourt pointed out that a 

holistic approach needed to be taken realizing the interconnectivities of the ecosystem and how 

far reaching impacts can be. Additionally, he saw that conflicts would become more pronounced 

as uses for the area increase.  

 Each of the government departments are all trying to meet their various target objectives.  

However, in doing so they can tend to get blinded as to how their activities may severely impact 

other users. For example, ADNOC group companies (ADMA in particular) still undergo seismic 

surveys within the Marawwah UNESCO Biosphere Reserve. There was a recent discovery of a 

natural gas reserve within the protected area, but in order to tap it seagrass habitat within the 

MMPA would have to be removed due to limitations with current technology in trying to drill as 

far horizontally as they would need to without impacting habitats (Grandcourt, personal 

communication, 8/20/2008).  This is close to a core area of the park (Al Cibahy, personal 

communication, 8/21/2008).  From the gas production end, Abu Dhabi is expected to face future 

gas shortages and is currently importing gas from Qatar, so they are under stress to produce more 

natural gas output.  

 Along with the large scale activities mentioned above, individual homes were observed 

along the coastline being built up to the high tide mark. In some cases, channels were being 

dredged adjacent to the homes to make personal boat launches.  Although the impacts aren’t seen 

right away, these structures alter the alongshore transport of sediment and could end up 

enhancing beach erosion in some areas. This would lead to even more hardened structures 
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needing to be added for shoreline protection. The cumulative impacts of small scale 

developments should also be considered. 

 There are several challenges presented in trying to better manage the coastal area of the 

Western Region of Abu Dhabi as it advances and meets its developmental objectives. After 

taking a closer look at the designated study area, some of the major challenges are further 

detailed in the next section.   

7. Challenges to Attaining Sustainable Development 

 As can be seen, the Southern Arabian Gulf holds importance in contributing to global 

biodiversity, however it undergoes natural stresses as a result of high evaporation rates, high 

salinities and wide temperature fluctuations. Anthropogenic stresses are added on through direct 

or indirect activities. There are some major challenges that arise in trying to balance 

environmental conservation and societal needs while enabling economic development including:  

 Avoidance of conflicts as a result of different objectives for coastal zone use 

The activities outlined above all have a demand for space. As activities increase over 

time there will be limits to both space and resources and this could lead to conflicts as the 

nature of activities are very different and could limit the use of a dissimilar objectives 

within the same area. Some of the various objectives for use of the coastal areas include: 

recreation, wildlife protection interests, oil and gas, release of wastewaters, shipping, 

ports, industries, tourism, military use and traditional fishing.  

 Sectoral approaches to planning, development and environmental protection 

The UPC completed their Plan2030 for Abu Dhabi without the inclusion of stakeholders 

in the process of planning. This could lead to “reactive” planning with other government 

bodies in trying to meet their departmental visions. There are several new or previously 

existing government departments that have been restructured to better manage a fast 

developing emirate. However, there should be a mechanism for cooperation and 

collaboration to take place incorporating the various objectives in a comprehensive plan.   

 Separation of jurisdictional authorities between government bodies 
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An example of this is the submission of EIAs. While most EIAs are submitted for 

approval by the EAD, projects related to the oil and gas sector are submitted to the SPC. 

Collaboration with EAD is case-specific and SPC sees itself as an autonomous body that 

does not need to get EAD approval but tends to attempt coordination. 

 Protection of natural beach processes while allowing for tourism and real estate 

developments to take place 

In attracting tourist and real estate developments to a coastal area, there is an expectation 

to be located in close proximity to the beach. However, natural beach processes play an 

important role for organisms that inhabit those areas as well as in providing natural 

defenses. Building directly on top of these beaches can hinder the natural ecosystem role 

that a beach is meant to play.  

 Maintaining water quality while enabling industrial diversification, and a continuous flow of 

power and drinking water supplies 

Maintenance of water quality is important for the interest of a variety of users including 

recreational users, tourism interests, fisheries, and maintaining drinking water supplies. 

However, this can become difficult when activities also add pollutants to the water. 

 Minimizing the risk of oil spills in an area of heavy tanker traffic 

The Arabian Gulf is susceptible to movement of oil tankers and the oil sector has laid the 

socioeconomic foundation for most of the countries developed in this area. Although 

there are no constant or visible reminders, the risk of an oil spill would be disastrous and 

possibly the most detrimental for all groups within the coastal area.  

 Ecosystems extend beyond human-defined boundaries 

 The properties of the ocean make it more difficult to manage as it is 3-dimensional in 

nature and is a fluid that moves over large areas. This movement includes the movement 

of migratory species as well as the movement of pollutants from various areas so 

management cannot be restricted to the direct vicinity of an activity but should 

incorporate the Large Marine Ecosystem that it is a part of.   

8. Recommendations  

 It is evident that the use of the coastal zone will be increasing over time as more 

industries will be developed, and more tourists arrive and want to use beaches and more 

properties are constructed along the coast. An integrated coastal zone management approach is 
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one that seeks to meet to economic demands without compromising the natural environment. 

There needs to be a realization that land and sea realms influence and are influenced by each 

other and therefore management should be integrated across the boundary.  Additionally, 

government departments with different jurisdictional authorities and responsibilities should be 

integrated. The recommendations that I will provide in this section are divided according to 

structural and procedural changes that should take place, and then specific details that should be 

incorporated into the plan in order to better manage the coastal zone. The recommendations are 

outlined as follows: 

Structure 

I. Adoption of ICZM and MSP 

Processes 

I. Coordinated Spatial Planning 

II. Adaptive Management 

Details 

I. Public Access 

II. Setbacks 

III. Zoning 

IV. Water Policies 

V. Wastewater Management 

VI. Oil tankers 
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Structure  

Adoption of ICZM and MSP 

 Integrated Coastal Zone Management (ICZM) and Marine Spatial Planning (MSP) do not 

necessarily aim to redistribute power or authority.   However, in order for the ICZM plan to be 

effective it should be contained within a legal framework.  Primary legislation must establish a 

lead agency authorized to take charge of the planning process that will ensure coordination 

among the various government departments, private parties and stakeholder groups. It would be 

preferable to designate the lead agency to be among existing government departments in the 

interest of time.  In the case of Abu Dhabi, this would not mean that the jurisdiction lies within 

one agency, but the lead agency would play more of a coordinating role and a multidisciplinary 

inter-agency team can be established to ensure an inclusive approach to planning and 

implementation. The coordinating body would oversee the implementation and monitor and 

evaluate progress (Thia-Eng, 1993). The ICZM planning team will be charged with coming up 

with a comprehensive vision for outlining both short-term and long-term objectives for the 

development of the coastal and marine areas incorporating current and future activities. 

 One area of coordination that needs strengthening is between the SPC and the competent 

authority for the environment (EAD).  EIAs that are submitted by the oil and gas sectors to the 

SPC should be reviewed by EAD as well and not only in cases where activities occur within the 

MMPA.  The MMPA was established over oil concession areas but both bodies need to come to 

an agreement over what this means for the future of the MPA and oil or gas exploration within 

the area.  The ultimate decision maker is the Executive Council and both of these bodies aim to 
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meet the government’s objectives; however, entering into dialogue could help come up with 

solutions that meet the conflicting objectives. 

 Initially, the ICZM program may occur at the sub-regional (western region) or local 

(emirate) level. However, the program should gradually include the whole coastal and marine 

area within the ecosystem that crosses over emirate and country boundaries. In addition to 

harmony between the government departments, private parties and users within the emirate of 

Abu Dhabi, there would also be a requirement to integrate vertically with the federal government 

as well as regionally.  An example of federal integration among the environment agencies would 

be through increased coordination with the Ministry of Environment and Water Resources. 

Through this vertical integration, the Ministry could act as coordinator for more widespread 

integration between the environment agencies of all the emirates so that a UAE wide coastal 

zone management plan can be coordinated. The coastal zone is a dynamic environment and 

issues affecting it are not limited in space.  Thus, eventual coordination with other gulf states will 

need to take place. The Regional Organization for the Protection of the Marine Environment 

(ROPME) was established in 1979 and ratified by the surrounding gulf countries (UAE, Bahrain, 

Qatar, Kuwait, Iran, Iraq, Saudi Arabia and Oman) under the UNEP Regional Seas Program and 

could provide a platform for integrated regional planning schemes.  

Processes 

 Specifically within Abu Dhabi, processes can be improved for better coastal zone 

management. The processes of licensing and permitting of development projects is already on 

the way to becoming more streamlined with the new UPC. The UPC is meant to be a 

coordinating body to ensure all permits from relevant authorities are met, because in the past 



55 

 

developers sometimes got their way due to lack of coordination between the government bodies 

(Mallen, personal communication, 8/21/2008). The advantage of the streamlined process comes 

from ensuring that all the permit requirements are met prior to the project getting the final 

approval as well as insuring that activities fall within the zoning scheme outlined by Plan 2030.   

 In addition to meeting the licensing requirements of various government departments, 

the development of the coastal zone should adopt a more proactive role rather than reactive, and 

a comprehensive plan or vision for how the area should be developed created, taking into 

account the marine environment as well as the multiple and sometimes conflicting uses for the 

coastal zone. 

I. Spatial Planning  

The processes of ICZM and MSP will improve decision making and incorporate 

ecosystem approaches to the management of the coastal areas through integration of human and 

environment dimensions. A tool to achieve this comes from the use of coastal and ocean zoning 

schemes that aim to make the best use of available space through siting of compatible uses closer 

to each other and separating conflicting uses. Planning and development processes should be 

more integrated between the various government bodies as well as more inclusive for various 

users and stakeholders of the coastal zone. As the UPC develops additional urban plan 

frameworks for the Eastern and Western Regions of Abu Dhabi it should be completed in 

coordination with the various government bodies. In doing so, information from the natural 

environment as well as economic prospects would be incorporated into the plan. In order to 

ensure effective implementation of the plan, stakeholders should be involved in the planning 

process so that their needs can be addressed.  The inclusion of various stakeholders and 
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government departments in the design and planning process will help in providing overall 

support and implementation of the program, and provide insights and ideas from a wide 

background to come up with the most effective solutions (Ehler & Douvere, 2006; Cicin-Sain & 

Knecht, 1998). 

I. Adaptive Management 

 Management of the coastal zone should be adaptive in nature. The ICZM approach is 

meant to be a process and dynamic over time as new knowledge is gained about the biological 

environment as well as changes in the economic needs of the emirate. The use of a precautionary 

approach is good because we take advantage of the knowledge that is available and then we can 

adapt and change the plan as we gain new knowledge.  The program should be periodically 

reviewed and adjusted to incorporate changes in the human or biophysical ecologies.  It is a 

continuous process that will improve with experience and over time (Thia-Eng, 1993). The 

information that is currently available can be used to initiate a strategic management plan that 

then incorporates updated research information as it becomes available. After completion of the 

planning stages, the process should encompass periodic monitoring and evaluation of 

implementation of the plan. Indicators can be used as a measure to evaluate whether the plan 

meets its specified objects (Ehler & Douvere, 2007, p.66).  Policies that are generally accepted 

by society are those that are most likely to be enforced, this is why the inclusion of stakeholders 

in planning is important (Post & Lundin, 1996).  
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The following are some of the details that should be incorporated into the plan:  

Details 

I. Public Access 

 In planning for the use of the coastal zone we should take into account allowing public 

access areas. Although allocating restaurants and hotels along the coastline would provide 

economic revenues, there should continue to be open beach areas that are there for families and 

local users to access. Lessons should be learned from the development of Abu Dhabi City and 

provide planners with insight on what mistakes to avoid. Within Abu Dhabi city there is hardly 

any open beach access remaining as most of the coastline has already been taken up by hotels, 

roads, or private properties. Unplanned development has resulted in resorting to land-reclamation 

projects along the Abu Dhabi Corniche to bring back a public beach that was taken away due to 

road expansion as the city grew.  Furthermore, access for local women to beaches was reduced as 

using beaches at hotels does not go in accordance with the traditional emiratie culture (Al-

Mubarak, 8/20/2008).  Most hotels serve alcohol and are not the typical social setting for 

emiratie women. To avoid such conflict of access and cultural value in the future, planning of the 

coastal areas should incorporate spaces allotted for public use.  

II. Setbacks  

Set back lines on the coastline establishing a minimum distance from the high tide mark 

for development to take place. Setback lines would apply to all projects including roads, tourism 

structures and private properties. The establishment of setback lines would serve the purpose of 

protecting natural beach structures such as dunes that will in turn provide protection to properties 



58 

 

and developments from storms and wave action, while allowing open beach spaces for 

recreational users.  

 Setback lines would also minimize the need for hard structures for shoreline protection 

from erosion.  Hard structures for shoreline protection should be avoided because they only 

provide short term solutions and although they result in accretion of sediments in one area, they 

ultimately end up increasing erosion rates in other areas. Additionally structures that alter the 

alongshore transport may have ecological consequences. With sea level rising, increasing 

distance away from the shorelines should be encouraged.  

III. Zoning  

 Land use on the coastline should be prioritized in such a way that only those projects that 

are water dependant and need to be sited on the coastal zone are given permits to do so. This 

would include structures such as ports, marinas and specific industries that need to use seawater.  

Specified sites that permit those activities should be predetermined through zonal planning 

schemes. Such zoning schemes would also serve the purpose of regulating and limiting urban 

sprawl. Zoning should also continue out to the marine jurisdictional boundaries of the emirate so 

that future uses may be harmonized.  

IV.  Water Policies 

Policies to control the water demand should be put in place, such as educating the public 

and increasing the price of water so that people are more inclined to conserve water. By 

minimizing the demand for desalinated water, we could curb the amount of brine and chemicals 

entering the sea as a result of the process. Additionally, desalination plants should be required to 
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use the best available technology for the treatment and neutralization of their wastewater prior to 

release. The gradual replacement of multi-stage flash distillation systems with reverse osmosis 

technology would also serve to reduce economic and environmental costs of desalination 

Furthermore, alternatives to the use of pre-treatment chemicals such as the use of UV-light 

instead of biocides should be explored (Nadim et al, 2008; Hashim & Hajjaj, 2005).    

V. Wastewater 

Industrial activities should be obliged to use the best available technology for wastewater 

treatment prior to disposal into the ocean environment and to take into account the cumulative 

impacts of their wastes on the ecosystem. Specifically, those plants that release large amounts of 

toxins should be regulated as not only does it influence the marine environment, it also poses 

hazards to desalination plants that supply drinking water. New industries in the area that are 

developed should take advantage of the latest technologies to minimize the use of chemicals and 

reduce the temperature of wastewater being released. 

VI. Oil tankers 

The oil sector poses hazards to the marine environment as well as desalination plants. 

The process of oil drilling produces saline wastewater that increases the salinity of the gulf and 

increases the stress to desalination plants.  Oil tanker traffic in the Arabian Gulf is amount the 

heaviest of any waterway in the world. This poses risks for oil spills and naval accident.  The 

mandatory use of double-hull tankers within UAE waters should be incorporated into UAE 

legislation as double hull ships minimize the risk of oil spills from occurring (Nadim et al, 2008). 
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VII. Habitats  

Critical habitats such as seagrass beds, mangroves and coral reefs should be protected to the 

greatest extent possible. Some areas that have strong ecological value are identified by Ehler and 

Douvere: areas of high diversity, areas of high endemism, areas of high productivity, spawning 

areas and nursery grounds (p.32, 2007). The coastal zone plan should include the latest scientific 

evidence that is available to identify areas that should be priorities and set aside areas of high 

value and allow more compatible, less impacting uses in those areas.  Data that is currently 

available on habitats mapped should be incorporated into the plan, such as the use of the Abu 

Dhabi Coastal Resources Atlas. As habitat information gets updated and refined, this should be 

incorporated into the plan, and new knowledge is gained.    

9. Concluding Remarks 

 Due to the relatively early developmental stage of the Western Region this area holds the 

potential to be managed well as we undertake new technologies in our approach to the 

development of this area. In taking a coastal zone management approach the Western Region 

could be a model for other cities worldwide as they begin to adopt new approaches and see the 

benefits of integrated planning. Benefits would be seen as result of increased interagency 

coordination and collaboration, thus minimizing conflicts while incorporating the needs of 

various users (Carl & Lundin, 1996).   

 The government of Abu Dhabi is heading in the right direction with the establishment of 

the Urban Planning Council, the Western Region Development Council and outlining a Policy 

Agenda that calls for increased integration and collaboration among government bodies and 
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private parties. The mechanism recommended in my study will establish an approach to try to 

implement this through the use of an inclusive method. 

 Abu Dhabi is a success story in terms of stable governance and economic growth. The 

legacy of our founding father, the late Sheikh Zayed, is one of an environmentalist and 

conservationist. He was the first head of state to ever receive the Nature’s Gold Panda Award in 

1997 by WWF in recognition of his conservation efforts and was recognized by the UNEP 

Champion of the Earth Award in 2005 (UNEP, 2006).  

'We cherish our environment because it is an integral part of our country and our heritage. On 

land and in the sea, our forefathers lived and survived in this environment. They were able to do 

so only because they recognised the need to conserve it; to take from it only what they needed to 

live, and to preserve it for succeeding generations. With God's will, we shall continue to work to 

protect our environment and our wildlife, as did our forefathers before us. It is a duty, and if we 

fail, our children, rightly, will reproach us for squandering an essential part of their inheritance, 

and of our heritage’ 

(Sheikh Zayed, 1998 as quoted in “Sheikh Zayed Bin Sultan Al Nahyan – A Special 

Tribute”, 2005) 

Although the vision of our leaders and government is one that encompasses 

environmental protection, what happens on the ground is not reflective of this vision. In order to 

be successful in this regard, we need to attain strong political and societal will to do so.  
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Appendix A : Interview Guide  

 

Purpose of the questionnaire is to identify the values of the marine environment that are 

most important, the human activities impacting the environment and to analyze 

conflicting uses of the coastal zone. 

1. What do you value most about the coastal zone?  

 

2. Do you believe there to be any environmental impacts from your activities?  If so, 

what kind? 

 

3. What are some of the major issues of concern to you as a result of the various 

activities (ex. industry, port development, tourism, fisheries…others) in the 

coastal area? 

 

4. The coastal zone has a wide variety of conflicting activities and stakeholders with 

various objectives for use of the coastal zone, which activities conflict most with 

your own? 

 

5. Have there been any conflicts that have arisen due to differences in use of the 

coastal zone? If so, how were they resolved? 

 

6. What type of mechanism do you think would work best for resolving conflicts as a 

result of different objectives for the use of the coastal zone? 
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Appendix B: List of Interviewees  

Organization Name Title Interview 

Date 

    

Tourism 

Development & 

Investment 

Company 

(TDIC) 

 

 

 

 

Nasser Al 

Shaiba 

 

 

Barbara 

Lang 

Lenton 

Director, 

Environmental 

Affairs 

 

Environmental  

Specialist 

8/3/2008 

Supreme 

Petroleum 

Council 

(ADNOC) 

Hazem Abu 

Ahmed 

Environment 

Protection Team 

Leader, HSE  

8/18/2008 

Emirates 

Wildlife Society  

EWS -WWF 

Razan Al 

Mubarak 

Managing 

Director 

8/20/2008 

Urban Planning 

Council (UPC) 

Neil Mallen Planning 

Manager, 

Environment 

8/21/2008 

Environment 

Agency - Abu 

Dhabi (EAD) 

Edwin 

Grandcourt 

Fisheries and 

Biology 

Resources 

Investigator 

8/20/08 

Environment 

Agency - Abu 

Dhabi (EAD) 

Ashraf Al 

Cibahy 

Head of Marine 

Protected Areas 

8/21/2008 

 

 



Appendix C: Abu Dhabi Government Structure obtained from abudhabi.ae  
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Appendix D: Western Region Study Area Map 

 



List of Acronyms 

ADBIC   Abu Dhabi Basic Industries Corporation 

ADCED  Abu Dhabi Council for Economic Development 

ADCO   Abu Dhabi Company for Onshore Oil Operations  

ADMA  Abu Dhabi Marine Operating Company (ADMA-OPCO) 

ADMIC  Abu Dhabi Melamine Industry Company 

ADNOC  Abu Dhabi National Oil Company 

ADTA   Abu Dhabi Tourism Authority 

ADWEA  Abu Dhabi Water and Electricity Authority 

CNIA   Critical National Infrastructure Authority 

DPE   Department of Planning and Economy 

EAD   Environment Agency Abu Dhabi  

ERWDA  Environmental Research and Wildlife Development Agency 

EWS-WWF  Emirates Wildlife Society – World Wide Fund for Nature 

FAO   Food and Agriculture Organization of the United Nations 

FEA   Federal Environment Agency 

FNC   Federal National Council 

FSC   Federal Supreme Court 

GASCO  Abu Dhabi Gas Industries Ltd 

ICZM   Integrated Coastal Zone Management 

MMPA       Marawwah Marine Protected Area (syn:UNESCO Marine Biosphere Reserve) 

MSP   Marine Spatial Planning 

OPEC   Organization of the Petroleum Exporting Countries 

ROPME  Regional Organization for the Protection of the Marine Environment  

SOE   State of the Environment Abu Dhabi 
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SPC   Supreme Petroleum Council 

TDIC   Tourism Development and Investment Company 

UAE   United Arab Emirates 

UNEP   United Nations Environmental Programme 

UNESCO  United Nations Educational Scientific and Cultural Organization 

UPC   Urban Planning Council 

WRDC  Western Region Development Council 

ZonesCorp  Higher Corporation for Specialized Economic Zones 

 

 

 

 

 

 

 


