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GCC Area 

Population of GCC is 0.6% of the world. 

GHG emissions from the region is 2.4% of the World. 

 

Per capita emissions from GCC countries is large. Therefore, there is a 

need to reduce emissions. Major contribution to GHG emissions is 

power generation sector where opportunities exist. 



Annual Direct Normal Irradiance (DNI) in GCC 

•DNI of Qatar is 2008 kWh/m2/y 

•Qatar Global Solar Radiation is 5100 W/m2 

•Energy per day is 5.5 kWh/m2 

•Average sunshine duration is 9.4 hr/day 
 



Average Wind Speed over GCC 
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Wind speeds over Qatar 
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Annual mean 

wind speed over 

land is 4.3 m/s 
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Over off-shore 

areas, mean 

annual wind 

speed is 5.7 m/s 
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Wind energy 

potential for 5 

m/s is 150 W/m2 



Wind monitoring network in QATAR 



S No. Station Name 
Latitude Longitude Data averaging 

Degree N Degree E Period 

1 Doha Intl AP 25 15 51 34 1974-2000 

2 Al Arish 26 04 51 05 1984-1993 

3 Al Khor 25 41 51 30 1983-1992 

4 Dukhan 25 25 50 47 1981-1995 

5 Mukenis 25 07 51 13 1985-1995 

6 Mesaieed 24 56 51 34 1984-1993 

7 Halul Island 25 40 52 25 1984-1996 

8 PS1 25 30 52 23 1984-1996 

9 PS2 25 36 52 32 1984-1996 

10 PS3 25 26 52 44 1984-1996 

11 PS4/North Field 26 32 51 57 1992-1996 

Details of Wind Monitoring Network and Data Averages 



Solar irradiance and sunshine duration at Doha 



Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

FD 3.3 2.5 1.1 0.3 0.4 0.6 0.6 0.6 1.4 2.0 1.3 3.0 

CD 1.7 2.4 4.3 2.5 0.7 0.0 0.3 0.2 1.0 3.1 2.2 1.4 

SS/HZ 0.3 0.2 0.5 0.5 0.3 0.9 0.9 0.3 0.1 0.1 0.2 0.2 

Special weather at Doha 



Solar Energy Feasibility 

   UNEP study showed: 

 DNI of1800 kWh/m2/year is enough for CSP (Concentrated Solar 

Power) plants 

 DNI of 2000 kWh/m2/year is considered feasible  

    DNI of Qatar is 2008 kWh/m2/year 

    For PV plants, Qatar is highly suitable. 



Economics 

 For generation capacity of 100 MW 

 PV based power generation is about 0.121 US$ per kWh (no 

emissions during generation) 

 Gas based power cost is 0.0537 US$ per kWh (with emissions to 

environment).  Also, gas reserves are limited in time period. 

 PV generation need 4 acres of land for one MW power generation 

and it is more for CSP. Maintenance cost is more  in CSP  

 Cost factor for PV generation 2.25 (with gas based) 



Qatar’s voluntary initiatives 

 US$ 1 billion investment for producing 8000 MTPY of poly silicon at 

Ras Laffan 

 200 MW power project plan by Kahramaa 

 2022 FIFA cup in Qatar will be first carbon neutral world cup using 

solar energy for air conditioning and fan zones 

 QN Food Security program is to use solar power desalination plants 

 New Student Complex of Qatar Foundation to use solar power 

 Mushereib Properties to use solar power 

 

 



Mean monthly wind speed over on-shore stations in Qatar 



Mean monthly wind speed over off-shore stations of Qatar 



Wind energy potential in Qatar 

 80% of the time wind speed over Qatar is over the critical 

speed of 3 m/s 

 Economic feasibility value of full load hours is 1400. 

 Full load hours in Qatar is 1421 

(Bahrain: 1360, Kuwait: 1605, Oman: 1463, UAE: 1126, KSA: 1789) 

 Wind power generation is (8%)lower than gas fired 

electricity 

 Cost at off-shore locations is 10% less than gas based 

generation. 

 QATAR CAN HAVE MEDIUM AND SMALL WIND 

TURBINES 



Initiatives in Qatar 

 No immediate plan for wind turbines 

 However, during COP18, MOU signed with International Renewable 

Energy Agency (IRENA) for Global Renewable Energy Atlas 

Initiative. 

 COWI feasibility study showed a large potential exist along Qatar-

Bahrain Causeway  (both wind and solar) 



Conclusions 

 Large solar energy potential exists in Qatar. Some initiatives were 

already taken. 

 Good and economically feasible wind energy exists in Qatar. 

Medium wind turbines can be adopted immediately. 

 Proposed Qatar Bahrain causeway project provides large 

opportunity for both solar and wind energy projects for both the 

countries. 



Qatar-Bahrain Causeway (40 km) to support 
 both railway and road 



Architect view of Qatar-Bahrain Causeway 



Model view of Qatar-Bahrain causeway 



CSP model for Qatar-Bahrain causeway 



 Typical Off-shore wind turbines(Denmark) 



Typical PV generation station(USA) 



    








