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Climate  
• Kuwait has a hyper-arid 

desert climate, very hot and 
dry. 

• Average rainfall typically 
varies from 75 to 150 mm/y.  

• Average daily high 
temperatures range from 
42°C to 46°C. 

• Maximum daily temperature 
may reach above 50 °C in 
July and August. 



Dust storm spreading over Iraq 
and Kuwait (2013)  

Dust storm approaching Kuwait 
City on 25th March 2011  

• Dust storms are particularly frequent during spring and summer  
• More than 100 days/year are dusty days 
• PM10 concentration  can reach above 6000 µg/m3) 

Climate  



Projected Increase in Temperature 

1. average annual temperatures will increase in the future with average 
annual temperatures projected to reach a high of about 28.7°C in 
Kuwait during the 2010-2035 period.  

2. This represents about a 1.6°C increase over the average annual 
temperature of the past decades. 

3. Temperatures in Kuwait are expected to rise about 0.4°C per decade 
over the coming years. 



Projected Increase in Temperature 
4. Modeling results show that the Arabian Peninsula is projected to 

experience a gradual enlargement of the land area where Kuwait’s 
July-like temperatures (i.e., greater than 36°C) can be found. 



Rainfall 
• The average annual rainfall in Kuwait is  about 116 mm per year.  

• On a monthly basis, rainfall is concentrated in the winter and spring months 



Projected Decrease in Rainfall  
1. Average annual rainfall levels are projected to be consistently 

below 70 mm per year over the 2016-2026 period,  

2. Over 60 mm per year lower than the historical average.  

3. A potentially serious adverse impact to grazing areas. 

4. Possibility for increased dust storms 



Coastal Zones in Kuwait 

Physical Features : 



Coastal Zones in Kuwait 
• 350 km of coastline. 

• Most of Kuwait’s urban areas 
lie within 20 km of the coast. 

• is the region where most of 
the critical infrastructure is 
located (commercial 
buildings, port facilities, oil 
industries, road networks, 
and recreational facilities). 

 



Impacts on Coastal Zones 

• Climate change-induced sea level rise 
could lead to serious adverse impacts on 
future socioeconomic development.  

• Rising sea level is projected to flood low-
lying urban infrastructure,  

• Threaten coastal lagoons and salt marshes, 

• Contribute to the deterioration of 
groundwater quality. 



Assessing Affected Coastal Zones from Sea Level Rise 

• Statistical data of 
MHTL (baseline sea 
level) 

• Topographic maps & 
Satellite images for 
shoreline delineating 

• DEM 
• 4 Scenarios of SLR (0.5, 

1.0, 1.5 and 2 m). 
• Population data 



Extent of inundated area and population at risk 
under the SLR scenarios 



• Up to 419 km2 of current land 
area would be inundated in the 
Northern zone.  

• This corresponds to over 2.4 % of 
the total land area of Kuwait and 
nearly 80% of the inundated area 
in the highest SLR scenario.  

• Nearly all of the inundation, 
about 97%, would take place from 
sea level rise of up to 1 meter.  

Northern Zone 



Central Zone 
• up to 76 km 2 of current land 

area would be inundated in the 
Central zone. This 

• corresponds to just under 0.5% 
of the total land area of Kuwait 
and just over 14% of the 
inundated area in the highest 
SLR scenario.  

• almost all of this land is heavily 
populated and filled with 
commercial activities that 
contribute greatly to the 
Kuwaiti economy.  



Southern Zone 

• Up to 46 km2 of current land 
area would be inundated in 
the Southern zone.  

• This corresponds to about 
0.3% of the total land area of 
Kuwait and just below 9% of 
the inundated area in the 
highest SLR scenario 



Conclusions and Recommendations  

• Enhancing coastal information systems:  

1. Data collection and information development a 
prerequisites for coastal adaptation.  

2. Enhanced information systems should include 
data and information on coastal characteristics 
and dynamics and patterns of human behavior,  

3. It is also essential that there be a general 
awareness among the public, coastal managers 
and decision makers.  



Water Resources in Kuwait 



Water Resources in Kuwait 
• Kuwait relies on desalinated 

water and fresh groundwater 
to meet drinking water 
needs.  

• Brackish groundwater and 
treated wastewater are used 
in agriculture and industrial 
applications.  

• Households and agriculture 
sectors dominate Kuwait’s 
total water demand, with 
only a small share devoted to 
industrial applications.  



Water Production & Consumption 

• Total installed capacity for desalinated water supply is about 
2.1 million cubic meters per day .  

• Water consumption has been growing at an average annual 
rate of about 5.0% per year, 

• On a per capita basis, there has been significant 
improvement in water use since 1999. In 2011, desalinated 
water use was about 429 liters per person per day, or nearly 
a 30% decrease from 1999 per capita consumption levels 
 
 



Impacts on Water Resources 

In Kuwait, water is 
considered to be a 
precious resource 
that will become 
even more valuable  
as the population 
continues to grow 
and the climate 
becomes hotter 
and potentially 
drier.  



Impacts on Water Resources 
Assumptions 

• The focus was on domestic water demand, and is expected to grow 
rapidly . 

• The domestic water sector relies on desalinated water and fresh 
groundwater supplies. 

• The vulnerability of Kuwait’s domestic water demand and supply 
system was defined as the additional future amount for urban 
water supply that would be needed due to climate change. 

• Higher temperatures are a key driver for changes in future water 
consumption patterns in the domestic sector.  

• As temperature increases in the future due to climate change, 
water production will also increase due to greater need of water for 
a variety of domestic activities and industrial activities, especially in 
the hot summer months. 



Impacts on Water Resources 
Methodology 

The Water Evaluation And Planning  (WEAP) model, was 
used to evaluate water supply and demand balances under 
climate change, with and without adaptation strategies 

• Water supply: rainfall, 
groundwater aquifers, 
desalination plants and 
wastewater plants.  

• Water demand: water demand 
sectors (domestic, agricultural 
and industrial sectors).  

• Water transmission: links 
between supply sources and 
water demand sectors ,between 
rainfall and groundwater, and 
between demand sectors and 
either treatment or the sea 



Impacts on Water Resources  
Scenario framework 

1. Normal Growth, no climate change: annual population growth 
rate of 3.2% per year. 

2. High Growth, no climate change: annual population growth rate 
of 4.7% per year. 

3. Normal Growth, with climate change: 3.2% per year and per 
capita water consumption rates increase from 440 to 443 
l/cap/day . 

4. High Growth, with climate change: 4.7% per year and an 
increase in per capita water consumption rates from 440 to 551 
l/cap/day. 

 



Water Consumption Implications 
Business as usual 

• Baseline scenarios without climate change: Total domestic water 
consumption in 2030 reaches 1,000 Mm3 and 1,200 Mm3  in the 
Normal and High Growth, respectively.  

• Climate Change scenarios: Total domestic sector water 
consumption in 2030 reaches 1,050 Mm3 and 1,260 Mm3 in the 
Normal and High Growth climate change scenarios, respectively.  



Water Consumption Implications 
Normal Growth 

• Water Tariffs: lowering domestic water consumption by about 74 Mm3. The 
reduction is about 7%. Per capita consumption would decline from about 438 to 
about 412 l/cap/day. 

• Water Conservation: lowering domestic water consumption by about 211 Mm3. 
The reduction is about 20%. Per capita consumption would decline from about 
438 to about 355 l/cap/day. 

• Water tariffs and conservation: lowering domestic water consumption by about 
285 Mm3. The reduction is about 27%.  Per capita consumption would decline 
from about 438 to about 324 l/cap/day. 



Water Consumption Implications 
High Growth 

• Water tariffs: lowering domestic water consumption by about 91 Mm3. The 
reduction is about 7%. Per capita consumption would decline from about 551to 
about 512 l/cap/day. 

• Water Conservation: lowering domestic water consumption by about 262Mm3. 
The reduction is about 20%. Per capita consumption would decline from about 
551to about 441 l/cap/day. 

• Water tariffs and conservation: lowering domestic water consumption by about 
353 Mm3. The reduction is about 27%.  Per capita consumption would decline 
from about 551to about 402 l/cap/day. 



Public Awareness Campaigns 
• The ministry of electricity and water initiated a 

national multi-million  environmental conservation 
campaigns called “Tarsheed”. 

• The main goal of the campaign was to reduce the 
per-capita consumption of electricity and water. 



Data Dissemination  
• The Environment Public Authority  in Kuwait (KEPA)  

established in 2011  the Kuwait Official Environmental Portal 
(www.beatona.net) which is intended to provide 
environmental awareness to the public through sharing 
authentic scientific information and real-time environmental 
data and news.  

• Data on air quality and drinking water quality are presented to 
the public in a nice and friendly GIS applications and maps. 

http://www.beatona.net/


Higher Education 

• Designated 
undergraduate 
programmes  at Kuwait 
University and the 
Public Authority for 
Applied Education and 
Training. 

• Post-graduate courses 
and research at Kuwait 
University  



Education 
• Climate change concepts and sub-concepts in the 

Ministry of Education curriculum- Grades 1 - 12 



Alternative energies and water reuse 

• Water desalination and electric power 
generation using solar energy (Al-Sheqaya 
Project). 

• Reuse of treated wastewater in irrigation (Al-
Wafraa, Al-Abdalay and Al-Sulaibieh Farms)  



Thank you 


