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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 °Cin
July and August.

Figure 1-5: Kuwait average monthly temperature and
rainfall, 1962-2008 (source: Kuwait Meteorology
Department)
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Climate

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

e ey

Dust stor pproaching Kuwait
City on 25™ March 2011
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Projected Increase in Temperature

Figure 3-5: Projected average annual temperature in Kuwait,
1962-2035
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average annual temperatures will increase in the future with average
annual temperatures projected to reach a high of about 28.7°Cin
Kuwait during the 2010-2035 period.

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

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.

Figure 3-6: HadCM3 projected mean temperature in July at 2 meters above ground level

a) 1991-2020 b) 2021-2050
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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

Figure 3-4: Average annual rainfall in Kuwait, 1962-2010
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Projected Decrease in Rainfall

Average annual rainfall levels are projected to be consistently
below 70 mm per year over the 2016-2026 period,

Over 60 mm per year lower than the historical average.
A potentially serious adverse impact to grazing areas.
Possibility for increased dust storms

Figure 3-7: Projected average annual rainfall in Kuwait, 2006-2035
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Assessing Affected Coastal Zones from Sea Level Rise

Statistlcal data Of Figure 3-9: Overview of the analytic process
MHTL (baseline sea ) st
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Scenario name
Low SLR

Central-Low

Central-High

High SLR

Table 3-2: Scenarios evaluated in the coastal zone assessment

Assumed change in sea level due  Assumed future
Baseline sea level to climate change (meters) sea level (meters)
ean Hich Tide Line (MHTL 0.5 High tide + 0.5
ean e Line , .
gh Tide Line (MHTL) 1.0 High tide + 1.0
based on historical average —
- _ 1.5 High tide + 1.5
along Kuwaiti coastline ———
2.0 High tide + 2.0
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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. Itis also essential that there be a general
awareness among the public, coastal managers
and decision makers.
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Water Resources in Kuwait
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Water Resources in Kuwait

* Kuwait re“es on desa“nated Figure 1-12: Kuwait water supply and demand,
water and fresh groundwater 2011 (source: Water Statistics)
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Water Production & Consumption

Figure 3-14: Kuwait desalinated water
Productiom and comsumption, 19942010 (IWVIE W,
2010
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» 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.

Total population

Figure 1-3: Population composition (source: PACI,
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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

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

foen [t few cherwtc feed Ajvanced Help

Figure 3-16: Kuwait’s water supply/demand
system, as modeled in WEAP

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



Impacts on Water Resources
Scenario framework

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

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

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

High Growth, with climate change: 4.7% per year and an
increase in per capita water consumption rates from 440 to 551

|/cap/day.




Water Consumption Implications
Business as usual

Figure 3-17: Impact of climate change on domestic
Wy hEe I CO s o ek o
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Baseline scenarios without climate change: Total domestic water

consumption in 2030 reaches 1,000 Mm3 and 1,200 Mm?3 in the
Normal and High Growth, respectively.

Climate Change scenarios: Total domestic sector water

consumption in 2030 reaches 1,050 Mm3 and 1,260 Mm?3 in the
Normal and High Growth climate change scenarios, respectively.



Water Consumption Implications
Normal Growth

Figure 3-18: Impact of adaptation measures in the Normal Growth Scenario
a) Overall impact, 2012-2030 b) Detailed impact, 2030
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Water Tariffs: lowering domestic water consumption by about 74 Mm?3. The

reduction is about 7%. Per capita consumption would decline from about 438 to
about 412 |/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 |/cap/day.

Water tariffs and conservation: lowering domestic water consumption by about
285 Mm?3. The reduction is about 27%. Per capita consumption would decline
from about 438 to about 324 |/cap/day.




Water Consumption Implications
High Growth

Figure 3-19: Impact of adaptation measures in the High Growth Scenario

a) Overall impact, 2012-2030 b) Detailed impact, 2030
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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 |/cap/day.

Water Conservation: lowering domestic water consumption by about 262Mm?3,
The reduction is about 20%. Per capita consumption would decline from about
551to about 441 |/cap/day.

Water tariffs and conservation: lowering domestic water consumption by about

353 Mm?3. The reduction is about 27%. Per capita consumption would decline
from about 551to about 402 |/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.

e public through “Beatona and eMisk™ project
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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

Box 1-1: Higher learning programmes and courses
in environmental education in Kuwait

Faculty of Science programs:

» Existing programs in Marine Biology and Desert
Studies

* Forthcoming programs in Marine Science and
Environmental Sciences

* Environmental courses for students majoring in
Biology, Chemistry and Geology

Faculty of Science departmental courses:

Department of Biological Sciences: Marine Sciences,

General Ecology, Marine Biology, Marine Ecology,

Desert Ecology and Environmental Biology

= Department of Earth & Environmental Sciences
(DEES): Geological Oceanography, Marine Geology,
and Environmental Science

= Department of Chemistry: Marine chemistry and

environmental pollution

College of Women courses:

* Courses in Environmental Education aimed mostly
towards enhancing the role of women in
environmental protection.

College of Social Sciences courses:
* Department of Geography course called "Man and the
Environment” for non-science majors.

Kuwait University program

* Joint Master's Program in Environmental Sciences
across Faculties of Science, Engineering and Law in
College of Graduate Studies




Education

* Climate change concepts and sub-concepts in the
Ministry of Education curriculum- Grades 1 - 12

Table 6-1: Climate change principal concepts and sub-concepts in the Ministry of Education curriculum

(grades 1-12)

Lewseal Topic Principal Concept Sub-concept 1 Sub-concept 2
Grade 2 Get to know the
Mature around us components of the Desart enwvironment Marine enwvirconment
environmeant
Grade 3 The diff betw
rade Climate elemants e friersnee e sen Climate Weather
climate and weather
Grade 3 Students should know the
My country’s climate _ = The four seasons
climate of Kuwait
Grade 3 The beauty of Kuwait's How to protect the
nature enwvironment
Grade 3 Environmental i i
. - Instill enwvironmental .
protection is the duty of ] Enwvironmental reserve
protection concept
averyone
Grade 4 Jaber Al-Ahmad Marine The role of reserves in -
_ - Marine reserve
Reserve protecting the environment
Grade 4 Environmental Howw can students protect _
_ Recycling
problems the enwvironment
Grade 5 Matural plants in my Get to know the names of
countny the plants of Kuwait
Grade 5 Factors affecting the Get to know the Climatic i Land and water
. N Geo-location _ . -
climate of Kuwait factors distribution
T
Srade 6 Enwvironment Science Enwvironment Science Ecosystem’s
components
Grade 7 The Arabian peninsula The ge_ograph*_gr of the The C_.|IITIatE 1_:rFthe
Arabian peninsula Arabian peninsula
Grade 8 - Dewvelop an awarenass of
Enwvironment - _
environmental issues
Grade 3 Human and the The elements of the The elements of the The relationship
_ R _ between human and
enwvironmemnt environmeant enwvironment -
environmeant
Grade 9 How to reduce the
Environmental solutions Environmental solutions hurman-activity impact Protection concept
on the environment
Grade 9 Human-activity impact Examples of plants How humans impact Importance of
on the environment chemical reactions nature cycles biodiversity
Grade 11 Natural geography and Lithosphere, hydrosphere
N _ E grapny P = Y - F . Pollution lewels Pollution types
its fields of study atmosphere and biospheara
Grade 12 Raise the awareness of the

Planet earth in danger

importance of plants to the
ecosysitem

Ecosystems




Alternative energies and water reuse

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

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