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Location map of Saudi Arabia: Saudi Arabia is situated at the furthermost
part of the southwestern Asia, and it occupies about four-fifth of the Arab
Peninsula, with a total area of 2.25 million square kilometers of which about
40% are desert lands.

Agricultural Areas

Average annual Rainfall distribution regions in Saudi
Arabia

Scarce Water Conditions in Saudi Arabia
• The summer rainfall is virtually zero, while in
winter the average annual rainfall is less than
150 mm in most of the country.
• Renewable surface water is very limited, and
there are no lakes or rivers in the Kingdom.
Groundwater resources are the major water
supply source for domestic, agricultural and
industrial purpose.
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Desertification vulnerability map of Saudi Arabia

Environmental Fragility of Saudi Arabia
to Climate Changes
• The previous information indicate clearly that
water, agriculture and ecosystems are
very
sensitive to possible climate changes such as air
temperature, precipitation, drought periods, wind
speed, evaporation etc., as indicate by IPCC reports
since early nighties of last centuries.
• Adaptation plans to climate changes require sound
assessments of the long term impacts of climate
changes on water , crops, soil, natural vegetation,
desertification, and socio economic aspects.

Assessment of Climate Change Impacts
in Saudi Arabia
• Pioneering and Comprehensive research program
was commenced at the Center of Water and
Environment-King Fahd University of Petroleum and
Minerals during mid-eighties of last century to assess
the climate change impacts specifically with the
expected increase of mean annual temperature from
1 to 5 ºC on surface runoff, aquifer recharge,
reference
crop
evapotranspiration,
irrigation
requirements, urban, industrial and agricultural
water demands, soil salinity, survival of natural
vegetation desertification, and the socio-economic
aspects.

Summary of Major Findings:

• The expected increase in mean annual
temperature by 1ºC is expected to elevate the ETo
by 1 to 4.5%; and irrigation requirements by 3
to 8%.
• The expected increase in mean annual
temperature by 5 ºC, is expected to cause a rise of
6 to 19.5% , and irrigation requirements by 7 to
14 %. .

Summary of Major Findings
• The expected temperature increase will result
in increasing the salinity levels in root zone of
natural vegetation by more than 3 times or to
about 25 to 75 mmhos/cm.
• Some natural vegetation species will be
damaged partially or completely. This will
result in enhancing the desertification
processes in the grazing areas and sensitive
natural vegetation lands of Saudi Arabia.
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Climate Change Forecast Over Saudi
Arabia
• In 2010, a pioneering and original research in the Arab
Region and in MENA was carried out to forecast the
expected climate changes over Saudi Arabia until 2100.
• Climate change over Saudi Arabia was investigated using
PRECIS climate model with horizontal resolution of 50km
to simulate the climate change at the end of the 21st
century (2071 – 2100).
• PRECIS (Providing Regional Climates for Impacts Studies),
which is a regional climate change simulation model,
developed by the Hadley Center at UK Met office to
produce high resolution climate change scenarios.
• The results are compared to a baseline state of climate
for the period (1961 – 1990).

Climate Change Forecast Over Saudi
Arabia -Continue
• The data for the boundary conditions was
supplied by the Hadley Center, Global Climate
Model (GCM), UK Met Office.
• The Intergovernmental Panel on Climate Change
(IPCC), designed several emission scenarios
from which two (A2 and B2) were used to
determine the climate change at the end of the
21st century on in Saudi Arabia, (Meehl et al.,
2007).

Climate Change Forecast Over Saudi
Arabia - Continue
• local meteorological data for the years 1961 to
2005 was provided by Presidency of Meteorology
and Environment (PME).
• Several analysis tools were used to compare the
present climate to the future for six regions and
thirty seven selected locations over Saudi Arabia.
GIS (ArcGIS 9.2), VCDAT software and KalidaGraph
software were used to study the changes in surface
temperature, precipitation, surface evaporation,
surface wind speeds, and runoff.

Findings of the Study
• A mean increase of 4.2 degrees Celsius of the daily surface
mean temperature over Saudi Arabia is apparent for A2
scenario, while it is 3.0 degrees Celsius for B2 scenario.
• for A2 scenario The change values for precipitation,
evaporation, runoff and winds were 37.1 mm/year (41%),
20.8 mm/year, 1.1 mm/year and 0.01 m/sec respectively.
• The mean precipitation increase for B2 scenario was 9.8
mm/year which is 23% of the present value and about half of
A2 percentage increase.
• A slight decrease in the mean surface wind speeds of 0.1
m/sec was registered by B2 scenario.
• Longer drought periods, shift in rainfall distribution and
increase in intensity have been found.

Conclusions and Recommendations
• This was a pioneering study using advanced technologies
by well qualified local researchers for simulation of
future climate changes in detailed scale over a vast area
of Saudi Arabia (2.25 million Km2).
• The findings of the study have changed the old
understandings of the magnitude of climate changes
which were built on extrapolation of global models and
very large scale.
• The findings of the study especially the expected
increase in temperature and precipitation have helped
decision makers and water planners in modifications of
water management policies in order to benefit from
surface runoff and to minimize damages on the
populated areas and agricultural lands.

Conclusions and Recommendations
• The findings of the study have been utilized to
develop climate change adaptation and
mitigation measures to minimize the negative
impacts of climate changes on human well
being, water security, food security, energy
security, ecosystems and socio-economic
aspects.
• This approach is a model for developing regional
climate change simulation model in Arab Region
by a regional climate Facility.

Conclusions and Recommendations
• To build a regional climate change and impacts
atlas in order to prepared better climate
adaptation and mitigation plans and to achieve
sustainable water, food, health and energy
security in Arab region.
• Establishment of a regional center for climate
modeling research at the Regional Climate
Facility that will bring a great advantage to Arab
region.
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