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Understanding the interlinkages between Climate Change and the water-energy-food securities is critical for 
developing effective strategies to adapt to projected changes and ensure sufficient access to these resources for a 
growing global population. This Policy Brief identifies some of the key factors and specific climate change impact in 
each of the water, energy and food sectors and possible adaptation strategies will be explored.

Climate change is already happening; according the Intergovernmental Panel on Climate Change (IPCC), the Earth’s 
temperature has warmed faster in the last 3 decades than ever before since 1850; oceans have warmed around 0.11 
C per decade in the last 40 years. The rate of sea level rise is now more than 3 mm per year since the 1990s (due to 
climate change and other aspects) (IPCC, 2014). These and other changes in climate such as precipitation have sever 
implications for human systems.

By Rabi Mohtar

Summary

The IPCC has projected that temperatures in the Arab 
region will rise between 1 to 1.5 degrees °C by 2030 and 
up to 4 degrees °C by 2100 over parts of the Arab world 
(IPCC, 2007). Most of the dramatic impact is expected to 
affect the sub tropics where most of the ESCWA region 
is located. If adaptation and mitigation policies stay 
unchanged, it is projected that twenty coastal cities 
around the world will see devastating impacts from a 
significant increase in sea level waters; four of them are 
in north Africa and ME region: Algiers, Beirut, Alexandria 
and Benghazi. These cities will see significant impacts 
that have the potential to disrupt coastal agriculture, 
lifeline, power, telecommunications and transportation 
sectors (ESCWA 2016; Hallegatte et al., 2013). 

Impacts on Water Security

The Regional Initiative for the Assessment of the Impact of 
Climate Change on Water Resources and Socio-Economic 
Vulnerability in the Arab Region (RICCAR) climate change 

projections have shown that the variability of precipitation 
in the region will be even larger than the temperature 
changes. With drier conditions predominantly in the 
Northern Maghreb, different scenarios have shown a 
drastic reduction in average monthly precipitation (down 
to 8-10mm) in the coastal regions. It is projected also that 
dry season will become longer in the MENA region (IPCC, 
2007 and ESCWA, 2015). 

With these scenarios in mind, it is expected that increase 
in temperatures and reduction in precipitation will 
result in a 30-70% reduction in recharge of aquifers in 
the Mediterranean Coast, impacting the quantity and 
quality of ground water (Döll and Flörke, 2005). There is 
a significant reduction effect in surface and subsurface 
water resources in the MENA region. These reductions 
will directly influence river flow, instream flow as well 
as soil water reservoir. The latter will significantly 
impact food production while the surface water storage 
will impact our domestic and agricultural water supply. 
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Therefore climate change will affect the national water 
security of the countries of this region. In addition, the 
projected reduction in stream flows will negatively change 
the potential of countries to generate power through 
renewable sources (such as hydropower). 

Impacts on Energy Security

The estimated higher summer and winter temperatures 
will impact energy requirements of processes such as 
groundwater extraction, desalination, as well as the 
treatment, transfer and distribution of water and energy. 
For example, cooling energy requirements in desalinitation 
and power generation are expected to rise considerably 
with the rise of air temperature. The energy requirements 
for pumping underground water becomes higher as 
communities search for available water in deeper grounds. 
Even though there are currently technological advances 
that can counteract these higher energy requirements, 
national plans that look at these savings have not been 
developed in many parts of the region. 

The efficiency, operations and development of new power 
plants is expected to be impacted by the overall warming 
of water and air. Also, severe weather events have the 
potential to severely impact infrastructure and security 
of energy sector. Enhancing the adaptive capacity of the 
power production infrastructure can be achieved through 
an integrated approach. Leaks in the pipe networks ranges 
between 30 and 45 per cent which adds to the energy 
and water losses. Infrastructure investments to repair and 
upgrade these networks are lacking in many countries in 
the region (ESCWA, 2016). 

A few adaptive measures to improve energy system 
resilience to climate change would include the following:
 
•	 Improve power plant efficiency
•	 Demand management
•	 Decentralization of power generation
•	 Storm planning for power plants and refineries
•	 Build strategic fuel reserves

It is evident that the above measures fit under good energy 
governance. Accordingly and in general, increasing 
resilience to climate change is the right thing to 
do, irrespective of the extent of the impact that is 
projected. This will increase capacity of communities to 
grow, thus providing better economic opportunities and 
incentives. 

Looking at climate change impacts on the renewable 
energy sector, we can expect that the reduction of river 
flow, change in wind conditions and solar maps will 
directly affect energy generation; reliance of hydroelectric 
power will also be disrupted. Projected increases in the 
activity of extreme weather events could also lead to 
downing of the power transmission and tower lines; sea 
level rise will affect many power plants in the Arab region, 
especially in coastal cities. Also, reduced river stream 
flow will impact the hydropower production potential in 
the Arab countries where hydropower already plays a role 
in the national energy portfolios. This impact has not been 
quantified but must be included in future studies related 
to climate change and the water-energy nexus. 

Impacts on Food Security

Focusing on impacts of climate change on food security, 
it is projected to see a decrease of agricultural outputs 
of up to 21% by 2018 with peak to up to 40% decrease 
in countries like Algeria and Morocco. Big part of this 
reduction is due to the rise in temperature and the increase 
in crop water requirements (Cline, 2007). A lot of these 
disturbances that are projected in the MENA region are 
actually higher than the average global impacts of climate 
change in food security (ESCWA, 2016). 

Clearly the impacts on food security will vary from crop 
to crop; with projected losses of up to 20% in crops such 
as barley (which is a staple crop in the region) and maize. 
Impacts on wheat are variable from one region to the other, 
including a crop reduction between 26-40% in many parts 
of the Arab world (Eid and El-Mowelhi, 1998). In addition, 
as production yields are expected to drop, crop water 
requirements will increase. Some projections calculate 
seasonal crop water requirement increases of 4% by 2025 
and up to 14% for some crops by 2100 (Medany, 2008).

The reduction of precipitation projected decreases soil 
moisture availability, which therefore reduces the food 
production in the affected areas. Over 60% of the food 
produced globally is rain fed; it is then evident that lower 
precipitation rates will impact food production and adds 
pressure to the demand of water for irrigation in order to 
maintain food production. Supplemental irrigation needs 
impact not only water resources allocation but energy 
security as a result of higher demands for pumping and 
irrigation (ESCWA, 2016).
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Other impacts of climate change that might affect the 
water-energy-food securities and must be considered are:

•	 Dust storm frequency and intensity and in particular 
the Gulf region of MENA. This will have significant 
impact on health and future growth in renewable 
energy (specifically on solar power).

•	 Changes in agricultural zones and water management. 
One of the impacts that we will see globally is the 
shift in these ecological and food production zones. 
Producers will be forced to change the distribution 
of the cropping systems and where certain crops are 
being produced. 

•	 Impact of sea rise on coastal cities where annual 
losses increase in most optimistic sea level rise 
average. This will impact many of the Coastal Arab 
cities including Beirut and Alexandria. 

•	 Last but not least, the impact on human mobility; this 
will exacerbate the already intense human migration 
and refugee issues in the region.

Adaptation

There are four elements to be considered when we are 
discussing adaptation strategies:

•	 Human development, 
•	 Response capacity building, 
•	 Climate change impact activities
•	 Managing climate risks

These adaptation strategies as mentioned before 
are the right way to go for increasing the resilience of 
communities, with or without adverse climate change 
impact projections. Starting with human development 
strategies; for example activities that impact poverty, 
literacy, gender and pollution prevention would be 
significantly impacted by climate change. These activities 
however must be done by governments regardless of 
climate change impact. 

Adaptation strategies that will increase the response 
capacity building are activities that will determine how 
quickly communities can rebound back from the effects 
of natural disasters and climate change effects. These 
activities target the building and strengthening of 
institutions, and increase their response capacity. This 

includes technological approaches as well as tools, 
such as reforestation to combat landslides (a huge issue 
around the Mediterranean sea), integrated resources 
management systems; last but not least weather 
monitoring stations. It is worth noting here that we do 
not have sufficient stations, especially in the semi-
arid regions where climate variability is huge and more 
extensive weather monitoring is required. 

Energy production from renewable sources such as solar 
and wind is a major capacity building activity that is logical 
in this part of the world given the high availability of these 
resources in the region. It is worth highlighting the vision 
of the Moroccan government in pushing forward the 
development of solar plants in dry areas, generating more 
revenues for agricultural systems in rural areas while 
increasing resilience to climate change (Schilling, 2012). 

Looking into adaptation strategies for management of 
climate risks, these include implementation of activities 
that can decrease the impact of climate change. For 
example, developing drought resistant crops, climate 
proofing, and the development of disaster response 
programs. Other adaptation strategies include activities 
that alleviate the effects of a climate event such as repair 
of damage to infrastructure and how quickly that can be 
done.
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Final Remarks

In conclusion, more extreme weather and heat waves are expected in the MENA region; this will have economic 
implications as well as health and environmental consequences. Climate change impacts on water, energy and food 
securities are significant therefore a nexus approach to adaptation and mitigation is needed. Decision Support Tools can 
be used to assess the economic, environmental and social sustainability of technological and policy solutions towards 
climate adaptation. Addressing climate change and its impacts on water and energy require a multi-stakeholder and a 
multiscale approach to policymaking. In addition, such an integrated approach can be achieved through creating a regional 
cooperation and community through which success stories and practices are shared and larger resilience is achieved. 
Finally, localizing water and food security is imperative for more resilience to climate adaptation; a nexus approach to the 
management of water resources is key in climate change resilience.

Climate Change and WEF Nexus Security

Impacts on Water Security:

•	 Reduced availability of ground water recharge.
•	 River flow reduction will impact water supply.
•	 Reduction in stream flow will impact soil moisture availability.
•	 Crop water requirements will increase therefore more competition for water resources among sectors.

Impacts on Energy Security:

•	 Higher energy requirements for groundwater extraction, desalination, as well as water treatment, and transfer 
and distribution of energy.

•	 Overall warming of air and water will affect the efficiency and operations of power plants.
•	 Extreme weather events have the potential to cause severe infrastructure damage in the energy sector.
•	 Changes in river flows will affect the hydropower potential in countries where already this is an important part of 

their energy portfolio.
•	 Change in wind conditions and weather will affect production of wind and solar energy.

Impacts on Food Security:

•	 Decrease of crop yields 
•	 Crop water requirements will increase
•	 Extreme weather and sea level rise can be devastating to coastal agriculture
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