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Presentation Notes
Plate separated from Africa ~30mya (Oligocene). Was a warmer wetter climate (interglacial)Miocene fossils of elephants, crocodiles, hippos etc in Abu Dhabi from 6-8 mya, incl fossil river; Glaciation started 2.5 mya, going through 40-100,00 yr cycles, last one retreating about 10,000 years ago. During glacial periods water was 120 m below current sea level, and entire basin was dry. During wet periods, reefs developed only to dessicate again during the next glacial period… last one ending some 10K ybpBiogeographic subset of Indian Ocean%Physical structure – circulation, retention time, wind direction, shallow depth, 



Semi-enclosed & shallow basin 
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(<30 m depth), its relatively small size (226,000 km2)



Arid Climate 

Evaporation > input precipitation & river runoff 
Extreme salinity exceeding 43 psu (typically  37 psu) 



Extreme Physical Conditions 



A unique coastal environment 

UNIQUE? 
Adapted to extreme 
environmental  
conditions & surviving at 
temperatures higher than 
elsewhere in the world 





Ecological importance  
coastal wetlands & sea grass  

   

Important habitat &  nurseries for valuable (fishery) species 



Low Species Diversity 

Fragile ecosystems 



Indirect & direct 
economic values from 

coastal ecosystems 



 Important fishery resources 

• Trade accounted for approx 1 M US$ in 2007 
• Employs  approx. 250,000 people directly 
• Tourism is growing 
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of shipping, and to a lesser extent fisheries, is substantial,with tourism continuously growing in importance insome locations.



Fishery Production (tonnes) 
2009 

 

Bahrain 
5% 

Iran 
52% 

Iraq 
3% 

Kuwait 
1% 

Oman 
1% 

Qatar 
4% 

Saudi Arabia 
12% 

UAE 
22% 



A center for oil 
oil exploitation allowed 

unprecedented economic 
prosperity 

• 55 % of worlds crude oil reserves (31% of global 
oil supply) 

• 800 off-shore platforms & 25 major terminals  
• 250,000 tankers/year 
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Exploitation of abundant oil and gas reserves has allowed Gulf nations to undergo unprecedented economicprosperity and population growth



Coastal Tourism 

Depends for a large part on presence 
of healthy marine ecosystems & 

attractive coastal waters 
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The Gulf is of considerable economic importance to the countries that share it, yet there is a general lack of appreciation for its value or recognition of the potential deleterious impacts it faces from coastal development and otheranthropogenic stressors. 



Current Threats and   
Challenges 



Populations predominantly near coastline  



Unprecedented pace of growth 
& development 

Annual growth (2.1%) nearly double world average (1.1%) 
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149 million3 in 2010, and is estimated to grow to 164 million by 2015oil and gas have helped Qatar attain the highest per capita income and the fastest growing economy in the world (GDP per capita); Kuwait and the United Arab Emirates (UAE) are among the richest countries in the world; and Bahrain not only has one of the world’s fastest growing economies but is also one of the ten most densely populated countries 



Coastal development 
for real estate accelerated 
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Coastal development, mainly for the purpose of real estate, has accellerated



Impacts 

Modification & loss of natural habitats 
 

Modification coastal hydrodynamics 



More people, more pollution 
Gulf being semi enclosed is a 

“pollutant trap” 
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Already, rapid population growth has outpaced the ability of some Gulf countries to adequately improve infrastructurecapacity for waste management Shallow, narrow semi enclosed basin- Pollution trap. The Gulf has been found to be a repository for a wide range of liquid andsolid wastes through runoff and effluent from urban centers, agricultural land, and industries . The physical characteristics and semienclosednature of the Gulf provide ideal conditions foraccumulation of pollutants and the Gulf may even beconsidered a ‘pollutant trap’ as is common in enclosedand semi-enclosed seas (Healey and Harada 1991, Al-Ghadban 2002, Khan et al. 2002).



Increased demand for Water 
 Limited Freshwater resources 

 
 Current rate of water use in GCC countries 

is about six times the natural renewal rate  
 

 Qatar increase in water withdrawal by 300 
% (between 1994 - 2009) 
 

 UAE has third highest freshwater 
consumption rate in world 

 



Desalinated Water 
Bahrain 

102 

Kuwait 
420 

Oman  
109 

Qatar 
 180 

Saudi Arabia 
1033 

United Arab 
Emirates 

 950 

Volume  Desalinated Water (106/m3/year) 

Desalination plants - Gulf contains  
45 % of world capacity  



Demand for Energy  
Demand for energy doubled over past 10 years 

 

100 % from Fossil 
fuels High per capita 

energy 
consumption 
 



Condition of Reefs 

Only 3 % of reefs considered relatively undisturbed  



Footprints 
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Nearly 100% of energy consumed is from fossil fuels



Since 2007 catches decreasing 

Fish Overexploitation 



Aquaculture risks 
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Growth of marine aquaculture in the Gulf is inevitablegiven that wild fish stocks are overexploited and thedemand for fishery products is increasing rapidly alongwith human population. The fact that this industry isnot yet fully developed provides a unique opportunityfor Gulf countries to adopt responsible and sustainableaquaculture metho



Aquatic invasions 



Sea-surface Temperatures in the 
Gulf 

1900 1950 2000 2050 

Adapted from Sheppard (2003) Nature 



Rising Sea levels 
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2 degree temperature anomalySea surface temperature exceeded 37.3±C in central regions of the Gulf in August that year, and reached 37.7±C in the southern embayment of the United Arab Emirates (UAE).
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The Gulf Ecosystem is a 
Valuable Shared System 

• Fishery yield ~ US$ 1 Billion per year* 
• Fisheries/aquaculture ~ 250,000 people 
• Growing coastal tourism revenues 
• Major transport corridor 
• Major oil and gas revenue 
• Significant climate-ameliorating role 
 
*  Value includes catch in Gulf of Oman ~ 50% of total 

 



Current Management of the Gulf 
is Deficient 

• Little management capacity 
• Lack of scientific tradition 
• Limited regulatory capacity 
• Little effective collaboration 

Masked by the ultra-
modern urban areas, a 
product of recent & very 
rapid development 



Capacity to Manage 
• Wealthy, rapidly advancing, urban 

communities mask an underlying 
shortage of technical capability 
– Educational system produces few 

well- trained environmental 
scientists 

– Environmental agencies are poorly 
staffed and equipped 

– Need for active management is 
not well appreciated 
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Educational system produces few well-trained environmental scientistsOnly 25% of college-age population in higher educationStudents prefer business, finance, medicine over scienceFew programs in environmental scienceResearch community is chronically weak in environmental fieldsCultural barriers to field researchAgencies seldom well equipped or staffedLittle appreciation of the needSeldom an effective separation of research and regulatory rolesWeak national science traditions result in management agencies without a clearly scientific focus to their effortsLack of recognition of the risks and the need for active environmental management is not recognizedAgencies sometimes more interested in issuing permits than in regulating activitiesValue of well-managed coastal environments is not appreciated



Lack of Scientific Tradition 
• Weak environmental 

science community has 
limited policy influence 
 

• Idea that management 
is an active, science-
based process is poorly 
articulated 



Lack of Regulatory Capacity 
• Environmental management requires 

that human activities are altered 
• For effectiveness - sound regulations 

effectively applied and generally 
supported by the community 

• Marine environmental law not well 
developed in region 

• Agencies operate in world of changing 
mandates 



Lack of Effective Collaboration 

• The Gulf is intrinsically shared 
• Neither fishery stocks nor deleterious 

environmental impacts honor political 
boundaries 

• Despite collaborative structures such 
as GCC, CAMRE, and ROPME, 
collaboration to strengthen 
environmental management has 
proved difficult 



Recommended Steps to Improve 
Management of the Gulf 

• Strengthening the science community 
will take time 
– Recently increased research funding an important 

step 
– Engage international scientists to collaborate with 

academic and governmental scientists in the region 
in strengthening understanding of the Gulf 
ecosystem 

– Build satisfying academic and governmental career 
paths for environmental scientists who have left the 
region for doctoral or post-doctoral study 



Recommended Steps to Improve 
Management of the Gulf 

• A need to strengthen governmental 
agencies. 
– Expert review of mandate and organizational 

structure of each existing management 
agency in each country 

– Follow with a reorganization that will clearly 
separate scientific (research) and regulatory 
components, will avoid overlapping mandates, 
and will identify gaps in coverage 

– Provide new instrumentation, advanced 
training of some staff and targeted hiring of 
well- qualified scientists 



Recommended Steps to Improve 
Management of the Gulf 

• Expert review of marine law and other 
environmental law in each country to 
identify weaknesses and gaps 
– Consider collaborating with neighboring 

countries to identify similarities and differences 
in current law 

– New legislation to correct deficiencies, while 
also reducing conflicts of law between adjacent 
states 

– Ensure that legal instruments adequately 
support the management function 



Recommended Steps to Improve 
Management of the Gulf 

• Coastal development has major 
impacts - strengthen EIA,SEA process 
as a top priority 
– Expert review of existing requirements 

and procedures to identify weaknesses, 
and propose changes 

– Undertake needed strengthening 
– Articulate that effective EIA takes time, 

but pays for itself in better environmental 
outcomes 



Recommended Steps to Improve 
Management of the Gulf 

• Climate change issues will become of 
major importance in this region 
– Planning to adapt to the environmental 

changes that will occur, in particular sea 
level rise and changed rainfall, must be 
high priority 

 



Recommended Steps to Improve 
Management of the Gulf 

• The shared ecosystem requires 
cooperative and preferably 
collaborative management 
practices 
– Build effective international cooperation by 

selecting agreed, specific goals that can be 
realized quickly.  One obvious goal – the 
urgent need to stabilize or reduce fishery 
yields in the Gulf 

– The Arab Environment Facility or a similar 
entity might fund specific efforts towards 
managing the Gulf as a shared regional sea 



Summary 
• The Gulf is a shared ecosystem worth 

sustainable management 
• Bordering countries have financial 

resources and appropriate 
sustainability goals 

• Urgent need to build scientific and 
management capacity if those goals 
are to be achieved 



Thank you 
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