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Water Resources Realities, Constrains
and Future Challenges in Jordan

Wasfi AL-Hawamdeh
Ministry of Water and Irrigations

Introduction:

The water situation in Jordan represent one of the important
resources that require to be studied in depth and details to be able
to draw aroad map for future sustainable solutions to the serious
water problems in Jordan and to explore other alternative
effective renewable water resources. Water situation in Jordan
present one of the main challenges where Jordan is one of the
four water poorest countries in the world in terms of the
availability of water required for different uses at the same time
Jordanians water per capita is the lowest in the world, accordingly,
Jordan faces great challenges in its ability to provide the available
amount of water to meet the growing needs for Jordanian
developmental programs and the permanent increase in the
annual water deficit rates. These facts push the Jordanian decisions
maker to search for solutions to provide the needed water to
overcome the annual water deficit including the water huge water
harvesting programs, desalination projects, water treatment
projects and others. Implementing such promising projects in
Jordan might face many financial, political and technical as well as
educational constrains. The Jordanian citizen can play an important
role in the water conservation programs to control the water
consumption throughout the society, accordingly, we can decrease
the amount of wasted water. In addition, maintaining the water
networks at homes, school and factory, farms and cities will reduce
significantly the existed current water shortages. However, we
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should put some emphasis on the fact that water security is a core
component of the food security within the National Security
System in Jordan; where despite the use of most of the available
water resources in the agricultural, the country still imports a large
part of its needed food, thus, water sector needs huge investments
to approach the required levels of water to support the
development programs. Thus, there is a needs for establishing an
early warning system to deal with the unexpected water crisis
which will have social, economic, political and security
consequences. Accordingly, deep understanding of the roots of the
water crisis in Jordan is highly required. Taking a such decisive
actions to overcome the crisis of water in Jordan is a major
challenges for decision makers and experts in the field of water
resources since water is the essential obstacle facing all
development sectors, and all strategic plans must put into account
all possible alternatives and possibilities within the perspective of
sustainable integrated water resources management plans which
should be set on short-term, medium and long working plans
under different scenarios.

However, the most important factors that cause water scarcity
in Jordan are:

> Geographically location (climatologically, Jordan located
within arid and semi-arid region)

> Increasing in the rate of the development plans
> Expand of water service

» Old water networks which characterized by many
technical problems especially leakages

> Wide range of water losses
> Limited Financing




> Trans-boundary water issues with the neighboring
countries

> Increase in the rate of populations.
> climatic changes
» Old irrigational practices

Climatological Situations:

The geographical location and the variation in the topography
patterns of Jordan controls the variation in the quantities of rainfall
within the basins, as well as, control the variation in temperature
degree and the rates of evaporation within these basins. Since
Jordan depends on the rainfall which mainly non-homogeneous
and not regular in terms of spatial or temporal distribution, it
requires a good management of these water resources and to be
used in an optimal manner. However, the high mountain areas
along the Jordan Valley (the Dead Sea) and the low land of Wade
Araba receive the vast majority of rainfall water in Jordan. The
rainy season in Jordan is between November and March and the
average annual precipitation across Jordan rang between 50 mm
to 600 mm where 80% of area receive rainfall which does not
exceed annual average of about 100 mm, while 5%of the area
receive an annual average of about 300 mm. Study of long-term
data about the distribution of rainfall falling over Jordan shows
that the average annual rainfall water input is about 8360 million
cubic meters and 90% will be lost through evaporation processes
and the remaining 10% will be part of the water system which is
inadequate to support the development plans in Jordan. The
amount of rainfall that precipitate within the valley of the River
Jordan range between 50 mm / year in the southern parts at the
Dead Sea area, while it reaches to 600 mm within highland areas at
the northern parts of Jordan River Valley. The volume of
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evaporated water in Jordan range between 2000 mm / year at the
northern parts to 5000 mm / year at the southern parts.

The long-term averages at a selected climate station within the
Jordanian climatological network in the Jordan indicate the
followings:

o There is a general decline in rainfall, which is ranging
between 5% to less than 20% within the climatological
network stations over Jordan

o Many stations characterized by increasing in numbers of
rainy days but with decline in the quantity of water of the
rainfalls and rain fall intervals become longer than usual with
less rain fall intensity at some of those stations.

o In general, the rainfalls took place within the period from
November until March at any water year but now 75% of the
rainfalls took place during the period from December until
April, indicates a shift in the rainy seasons during any water
year

J The quantities of annual rainwater fall in Jordan ranging
from 394 millimeters within the northern regions and 74 mm in
the southern parts of Jordan mountain zones in the north
characterized by larger quantities compared with the rest of
the regions. The rainfall amount exceeding 570 mm in the
northern parts and as we head to the central regions this
amount decreased to about 339 mm and less at the desert
areas to reach about 35 mm and in the far south eastern desert
areas is limited random and uneven to approach about 12 mm

o The direction of rainfall amount is increasing toward the
north and north west parts and decrease towards the dry areas
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Depending on rainfall pattern, Jordan can be divided into
three major climatic zones:

» Northern areas where rainfall is ranging between 400 mm

to 600 mm.

> Central areas where rainfall is ranging between 250 mm
to 350 mm.

> Southern areas where rainfall is ranging between 140 mm
to 170 mm.

In terms of climatic zones, Jordan can be divided into the
following zones:
> River Jordan Valley where rainfall rates range from 350 mm /
year in the northern regions and 200 mm / years at the Dead
Searegion, and 50 mm /
> year at the southern (Red Sea region).
» The northern and southern areas of the mountainous (areas of
the valleys)
» where annual rainfall exceeds 600 mm / year.
> Southern regions (desert areas) and southern regions (Sahara)
where theannual rainfall averages are less than 100 mm /
year.
Surface Water Resources:

There are fifteen water basins in Jordan; all varies in terms of
their importance and water budget. The basic parameters of the
hydrological facts on Jordanian surface water resources can be
understand from the following facts:

The inputs to surface water system:

> Average annual long-term rainfall to water system equal to
8360 million cubic meters and within some water years can
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be up to 12 billion cubic meters (wet water years) and can
be equal to 5.2 (dry water years).

> Evaporation losses equal to 7.7 million cubic meters.

> Surface and dam's water equal to 197 million cubic meters.

> General ground water recharge rate equal to 431.5 million
cubic meters (These rates varies among wet water years and
dry water years as well as among moderate water years).

Surface Water Uses :

e Agricultural sector consumes 64% from the annual water
budget.

e Drinking water consume 30% from the annual water budget
(approximately 315 million cubic meters mostly from
groundwater resources).

¢ Industrial sector consumes 5% from the annual water budget
(approximately 39 million cubic meters). Recent studies
shows that the water needed to support the industrial sector
will increase in 2025 to more than 120 million cubic meters
due to the expected growth of these sectors.

e Other sectors consume about (5.7 million cubic meters).

e Tourism sector consumes now about 1% (5 million cubic
meters) and will grow up rapidly in the coming years since the
tourism industry in the economy of Jordan.

Present Water Status:

Total renewable water = 550 - 570 million cubic meters/year.
e Total used water = 550 - 570 million cubic meters/year.
¢ Non-conventional water = 249 million cubic meters/year.

e Total available = 799 million cubic meters/year.




¢ The actual need to water = 1496 million cubic meters/year.

e Water deficit = (-) 697 million cubic meters/year.

According to some scientific sources the total demand for
water in the Jordan approach 1000 million cubic meters, while the
available renewed water sources (surface and ground water
together) is 780 to 850 million cubic meters, which shows that the
differences between water supply and water demand in Jordan is
quite high and it is growing with time.

Realities and challenges:

There is unusual pressure on water resources, which led to
imbalance situation between the supply and demand for water in
Jordan. This situation can be linked to many factors i.e. increasing
in population, and rapid increase rates of development programs,
impact of climate change, leakages from the water network
systems, insufficient maintenance programs and the low water
education in the whole society. Accordingly, we need to look after
all possible water resources (natural and artificial) to support the
ongoing and future development programs and environmental
quality and sustainability of human economic and social diverse
thorough decreasing the water deficit in Jordan. There are many
sources of non-conventional water should provide large quantities
of water, since water deficit will continue to increase with time, it
become imperative for the water authorities responsible for the
water sector policies to identify new ways to search for alternative
sources of water to meet the basic needs of the community and
development programs. Jordan should face the reality of water
scarcity through creation of a modern and effective sustainable
integrated water resources management plans and management.




Development of The Water Sectors :

» Capacity development in the field of monitoring water
networks within the cities.

> Use of modern techniques i irrigation within the agricultural
activities.

> Use of modern techniques to minimize the wastage of water
within the water distribution networks at home, schools ...etc.

» Development water storage capabilities (surface water
andgroundwater).

> Reduce of waste water after treatments

> Controlling evaporation in the field

> Development of water harvesting programs

» Development the ideas of artificial groundwater recharge
whenever it is possible.

> Protect water resources from pollution.

» Up dating the curriculum for the schools to cover widely the
water problem topics.

> Developing the media activities to include TV interviews,
writing articles, films, lectures to bring the message of water
education issues in Jordan to the community .

> Encourage the private sector to find solutions related to water
problems within Jordanian society especially by importing
equipment’s and fitments that control water consumption at
homes and schools.

> Encourage experts, researchers and academics to develop
studies andsolutions to the problems of water in Jordan and to
transfer the experiences of other countries in this regard to
Jordan.




> Encouraging the non-governmental organizations to work
hard in this area and shorten the distance between then
citizens and the water problems that facing society
development.

» Develop technical, financial, and technological capacity to
provide larger amounts of non-conventional water from water
treatment plants and desalination plants.

» Develop legal and administrative capacity and organizational
structures in dealing with water issue.

> Develop programs for cultural development of social on water
issues to ensure building a new generation whom can deal
with the water problems more seriously and more efficiently
and can change their personal behavior and communities
about water issues.

> Create sustainable programs for development of personal and
institutional capacities in the community concerning water
issues.

Ground Water Resources :
Jordan continues twelve ground water basins, each contains

one or multiple underground water systems, some of them are
simple and others are very complicated. Some of these basins are
located inside Jordan and others extend to cross the territory of the
neighboring countries, also they are varying in size, and in their
strategic importance in terms of their storage capacity and water
qualities and the location of their source. Some of the groundwater
basins renewed (ten basins), and other fossil aquifers i.e. non-
renewable (Al Disi, which contains a stock aqueous underground
good quality, with quantity of 124 million cubic meters / year and
up to 100 coming years), in addition to other six basins exposed to
overdraft conditions in different forms and varying degrees.
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Generally, groundwater is the main source of drinking water in
Jordan, in addition for being the main sources for irrigation and
local industries in many areas, especially when surface water is
scare. The annual average long-term volume of rainfall water that
feed groundwater in Jordan is about 432 to 450 million cubic
meters beside the ground water enters the Jordan of renewable
groundwater from Syrian territory (75 million cubic meters per
year), and thus the total renewable groundwater is about 507
million cubic meters. These figures are varies depending on the
nature of the water year (dry or wet).

However, many groundwater aquifers in Jordan face many
serious problems, namely:

» Over extractions (overdraft) which decrease the water table,
levels below its natural levels and affecting the continuity of
sustainable withdrawal of water required in the effective area
around the well.

> Continuous withdrawals of water without scientifically
approved extraction plans for each well, which will reduce the
quantity and quality of the groundwater.

> Large numbers of illegal drilled wells maximizes the
opportunity of dryness of the well system in their areas, thus,
solid and sustainable monitoring system, follow-up and strict
management of this critical water sources is highly required in
Jordan.

> Having under groundwater aquifers sheared with the
neighboring countries, which requires joint management, but
the obstacles facing such management approach are many,




including, economic, political and security relations with
neighboring countries.

» Climate change has negative effects on coastal groundwater
systems through mixing processes between these two
different environments i.e. coastal water enters the shore
line groundwater aquifers and raise their levels and salt
contents.

For better management of ground water resources Jordan
needs the followings:

e Changing agricultural patterns currently in place .

e Use of modern irrigation methods which will reduce using
large quantities of ground water, thus, enhance the size of the
underground water storages.

e Use of modern irrigation networks, which will reduce
evaporation rate.

e Control of the quality of water coming out of industrial and
many other humanactivities to reduce the sources of
groundwater contamination.

e Regulate the amounts of water withdrawn (times and
quantities) by using meters.

e Developing legal and financial legislation to ensure proper
and ideal use of well water.

e Maintain the groundwater by a variety of mechanisms that
protecting the groundwater.
Non-traditional Water Resources:

In Jordan, non-traditional water sources strongly included
within the strategies planes and mostly will be implementation in
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the coming years. Some of these resources require international
cooperation's and huge financial badge to cover the required
modern technological and promising a wide rage of capacity
building programs. Non-traditional water resources in the Jordan
divided into several types, namely:

SewageWaterTreatmentProjectsin Jordan:

there are 19-23 stations for water chemical treatments plants
to purify wastewater, which provides approximately 100 to 110
million cubic meters of purified water/year, which will increase to
36 stations by 2022 all with appropriate modern technologies.
These stations will provide about 232 million cubic meters of
potable water, which will increase the chances of success to
overcome the water shortage crisis in the Jordan.

Desalination Projects:

There are two desalination projects in Jordan one desalination
groundwater plant which produce 40 to 70 million cubic meters of
water/year with an average of 50 million cubic meters/year of
potable water for different uses (agricultural and industrial). The
second plant the Red Sea water desalination plant, which is very
limited in its productions now, and produces up to 1 million cubic
meters / year.

Disi project:

It is a huge underground water aquifer sheared with Saudi
Arabia. The water will be extracted from the aquifer and
transported through pipes to Amman (length 325 km from the
work site at the Jordanian border Sudia Arabia). This project
expected to be completed and enter the serves in 2013.




Red Sea Canal - Dead Sea Project :

This project planned to be completed in the year 2022. Itis a
huge water desalination plant will provide to Jordan the amounted
of 500 million cubic meters of desalinated water from seawater
annually. This project involves transfer OF 40 to 60 cubic meters /
sec. of water from the Red Sea to the Dead Sea (1.8 to 2.0 billion
cubic meters of salt water / year) through a pipe systems of total
lengths of 122 miles to 395 meters below sea level area and using
the height difference between the two regions (400 meters) for
electricity generation.

Economy Water:

Potable water supply for daily human consumption is not easy
task, keeping in mined that potable water does not reach houses
or other consumption sites directly from its sources, but pass
through a series of a complex purification operations, filtration,
inspection and continuous monitoring within water network
stations, then pushed the treated water through a special networks
within each city to reach consumers which means that there
multiple cycles and steps that water passes through from its
sources up at the consumers. Contributions and cooperation of a
wide range of specialist , engineers , skilled worker and ordinary
labors are involved among this system and a huge amount of
money are involved to make these water available to the consumer
quantitatively as well as qualitatively. The chemical treatment of
wastewater also need to specialized laboratories, technical
resources, financing and energy sources to deal with it to turn it
into acceptable water quality and suitable for many uses.
Groundwater as well needs a large financial cost, unusual
techniques for drilling wells, controlling loss of water, monitoring
water leakage through systems networks...etc. Thus, it is vital to
education of the whole communities on the facts that we always




have to think that water is not easy natural resources that is
available whenever we need but some time it might be very scarce
and expensive resources, accordingly, water has an important
economical values.

Population Constrains on Jordanian Water Resources:

The population in Jordan increase rapidly during the past five
decades where it rises from 470,000 in 1947 to 900,000 in 1961,
and to 2,150,000 in 1979, and to 4 million in 1990, and to
4,140,000 in 1994, then to 5.3 million people in 2002, to about six
million at the present time. The statistical adoption rate of annual
increase of the population shows that the population of Jordan in
2022 will jump over the barrier of 10 million people, thus there will
be a tremendous pressure on water resources. The water per capita
at present time range between 150 to 170 cubic
meters/year/person. These figures will be reduced in 2025 to
about 90 to 100 cubic meters/year/person. Statistical data shows
that these figures were much higher in the last few decades.
Compared with the global poverty line (500 cubic meters of water
a year per capita) put Jordan in the ranks of the poorest water
countries, therefore, increasing the rate of population growth in
Jordan, with limited water resources indicates that the water
problem is not an easy issue in Jordan now and in the future and
the water specialized in Jordan should give the highest degree of
attention to face this gloomy problems. The increase in population
is the root of the water problem in Jordan since it is associated with
the increases in the demand on water for drinking, sewages, and
agriculture and industry projects. Provide alternative sources of
water to mach these needs is not an easy task. Difficulties in
providing the required volume of water will lead to many social,
economic, environmental, and political, security and financial
problems.




The increase in water bill, especially under conditions of water
poverty, put the local citizens under more economical pressure,
specifically in financially poor communities which making it easier
for them to go for illegal practices i.e. illegal drilling of well, bad
environmental practices, steeling potable water from official
network pipes and many other ill-treatment of the water system.
However, pumping water from groundwater illegal groundwater
wells affect groundwater levels and quality.

Internal individual and communities migration from place to
another in searching for water due to low rainfall or severe drought
conditions is well known as one of socio-economic problem within
arid and semiarid environment. Such migration is do exist in many
parts of Jordan over the last few decades which put new serious
pressures and constrains on the water resources authorities in the
new areas where new immigrants set ell. Deterioration in water
quality and increase in the levels of pollution is expected in these
areas due to the lack of basic water services such as drinking water
network appropriate sewage network, which leads to the spread of
epidemics diseases.

However, with expectable and sustainable management of the
water crisis in Jordan in all of its dimensions, 96% of the population
has drinking. In addition, rehabilitation of 64% of the existed water
and sewages networks within urban population were done and
linked to water treatment and wastewater treatment plants. The
quantities of water out puts from these plants were increasing due
to the rise in Jordanian populations. It is appropriate to mention,
that there were many pollution-monitoring points known as
sources points for pollutions, which lead to the decline in water
quality (all these pollution points located on special within maps,
controlled, possible, technically treated and legally followed up).
With the increase in population and the residential areas due to




the expansion of agricultural lands and industrial activities it
become difficult to install pollution sources points on a maps, as it
became not possible to determine their location easily or to
monitor and follow up technically and legally these sources. This
situation needs an urgent actions to raise the level of awareness on
environmental in the communities, with the development of new
legal mechanisms, set many water- environmental protection
scenarios and links should be made between water-environmental
degradation levels of the residential areas and the potential
deterioration in the health in these area especially with the rising
of population and with low level of education and knowledge on
water issues.

Refugees constrains Pressures on Jordanian Water
Resources:

The high numbers of immigrants to Jordan from neighboring
Arab countries over the past few decades due to security, military
and humanitarian reasons raise the population in Jordan clearly
and put new pressure on water resources especially in the refugee
(at the northern governorates in Jordan i.e. AL-Ramtha and AL-
Mafra). United Nations a organizations work hard to provide food,
housing and some medical treatments and follow-ups nursing.
UNESCO Amman characterize among other UN agencies in
focusing on raising the level of interest about water issue within
these camps, to ensure the sustainability of water availability both
quantity and quality.

In this regard, UNESCO office designed several booklets
address several topics and aiming for proper handling of water
resources especially from groundwater sources in the areas where

refugees lives, also develop priorities and identify basics to deal




with droughts conditions in order to ensure the use of the scarce
resources to the optimal.

United Nations set for refugees a comprehensive programs
including series of pamphlets to make them know basics on water
topic, especially on drinking water, water and disinfections...etc, to
be distributed within the refugee camps in order to ensure minimal
deterioration of water in the camps, and appropriate health level
to all population.

These pamphlets includes brochures about development of
refugees live in the camps, water, health, nutrition, safe disposal of
waste, maintaining water pipes and containers, rehabilitation of
health facilities, local and temporary water drainage system in the
camps, predesigned programs on basic concerning children and
women, local water purification systems, quality control inside the
camps, energy saving, environmental protection in and around the
camps, educational centers to accomplish simple educational
programs, developing the skills of youth from both sexes toward
issues like reducing consumptions of water, energy and
developing capabilities during emergency conditions .

Climate Change and Its Effects on Jordanian Water Resources:

Since the Industrial Revolution in 1880, wide range of gases
were launch to the atmosphere causing a serious changes in the
natural gas balance of the atmosphere around the earth leading to
global warming phenomenon were environmental problems
started. Global warming worsen the steady increase in gas
emissions resulting manly from human industrial activities (carbon
dioxide, methane, nitrous oxide, and other gases), that changes the
temperature levels in the atmosphere around the earth through
blocking the sunlight reflected from the Earth's surface to be
transmitted to the our space around the earth. The
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phenomenon of global warming are very complex and multi-
dimensional (natural, human, social), a cross national border
phenomenon and it is cumulative phenomenon due to the
continuous increase in the concentrations of wide varieties of
greenhouse gases of different concentrations being emitted from
factories around the world. The phenomenon of climate change
highly related to the industrial activities in provide the needs of
people around the world with goods, high rates of population
growth and rising living standards required. Climatic changes are
one of the most serious issues for the future of the world and
become a global problem affecting all countries especially
developing countries, which hardly can tolerate the negative
impacts of this phenomenon. Climatic changes have tremendous
negative effects on all components of the development programs
in any country including:

#Increased rainfall in the some countries unlike others and
change inrainfallbasiccharacteristics(intensity,
durations...etc.).

+ Changes in season's periods.

#Change the span of growing season's arid and semi-arid
facing more declines in the amount of rainfall and increase in
drought prone areas.

#Rising sea levels because of melting snow at both poles
causing a drop in pH of this water, which will be absorbed, by
large amounts of carbon dioxide, which will affect the
ecosystem of the open seas and lead to serious environment,
which effects the marine life and coral reefs .

+Hundred types of mammal and birds will be disappears.

+80% of forest will be disappears.




#The pattern of wind and wave will be changed to more
devastating types with high intensities.

#The deserts will enlarge in size and will approach more and
more the cities andwill cover wide areas of agricultural lands.

# The frequency of forest fires will increase noticeable.

# The biodiversity within all specific environments strongly will
be hit.

#The health situation of the communities will be suffered from
the distribution of on massive scales.

#£The agricultural lands will be shrinkage and the soil
permeability will be decreases then the soil production per
donam will be decreased continuously.

+ All water resources will be decreased due to increase in the
temperature andconsequently increase in the rate of
evaporations, which will case droughtcondition and less water
will be available to support the development programsin any
country basics due to high water deficits.

# Artificial ground water recharge will be less.

+Surface and ground water will be less quality and more
possibilities for waterdeteriorations.

£Snow will melt quietly and the thickness of snow
accumulations will bedecreased and the later melting water
volume will be decreases.

#The seasons will be shifted and the length of the seasons as
well.

#Effecting the sustainability approach of all development
programs.

+ Decreasing in the rangelands areas and their productivities.
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#Increasing the poverty, hunger, mass immigration, security,
financing and many other socio-economical factors.

# Changing the nature and distribution of the coastal lines and
their rates oferosions.

#* effecting the coastal aquifers quantitatively and qualitatively.

#Increasing in the dust storm events (speed, quantities, and
effects).

# Effecting the operations of the water treatment plants.

#enhancing the drought conditions which will have many
negative effects on theecological systems, water balance,
development programs rainfall patterns, landuse and others.

The Climatic Change Indicators:

> Increase in the average temperature degrees by 1.0 C over
the last 50 years, which ispossible to approach 3.0 C in the
coming 100 years unless many effective measureswill be taken
to face the negative effects of the climatic changes.

» Continuations of snow melting which will increase the sea
levels keeping in mind thatthe sea levels has been raise up by
10-25 cm over the last 100 years.

> Changing in the pattern and parameters of rain fall over the
last few decades (lesswater contributions, less intensity, lower
time of rain fall....etc.).

> Increasing in the fooled events in some countries and drought
in many other countries.

> Intensification of the désertification phenomenon in many
parts of the world.

For facing the Climatic Change in Jordan, the climatological
data over the last 45 years show that there is noticeable increase in
the temperature and noticeable increase in the evaporation rates
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beside that the rainfall decreases and changing in their basic
parameters. Agricultural sector will be the first victim of the
climatic changes in Jordan since this sector depends very on water,
which is declining in its quantity as well as in its quality. This sector
is quite important since it is closely related to human needs for
agricultural product a (food security of the country). Many socio-
economic problems can be originated in Jordan if such negative
effected will not be controlled i.e. rising in the food events,
international migrations...etc. In addition, the Jordan coastline and
coastal ground water aquifers will be heavily affected as well
through the expected rising in the red sea levels. The existed data
indicate that Jordanian agricultural lands and rang lands are
decreases noticeably and the drought conditions become so
obvious and the desertification is quite active in many part in
Jordan.

Thus, Jordan is not far away from the negative effects of the
climatic changes which will hit drastically all development sectors
and will effect the standard of living of the whole society as well as
the individuals, accordingly, Jordanians will face many socio-
economical, security, financial, legal and political problems. The
Jordan should start from now to deal with the climatic change
issues and its negative impacts to minimize its effect and should
provide all need items on national and international communities
to support their efforts to combat the climatic activities over the
coming decades. Also, Jordan should start drawing the need
strategic plans, building close relation within other courtiers and
research centers concerning this issue and the priority should be
given to the building of early warning systems to coup with the out
puts of the climatic changes in advance (emergency management)
and adopting all existed practices and knowledge's concerning the
adoption and mitigation approaches.
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For combating the climatic changes in Jordan we need the

followings actions:

On National levels:

v Transforming the development programs toward using clean
technologies.

v’ Building new philosophy among the decision makers toward
adopting new approaches in combating the climatic changes
with all development sectors.

v’ Planning to use more and more clean energy i.e. solar energy,
wind energy, wave energyand ground water thermal energy.
v Implementing adaptation and mitigation approaches widely

and within all developmentsectors.

v Increasing the decision maker and the institutional capacities
in dealing with the climaticchange issues.

v Getting the knowledge and experiences in combating the
climatic changes from theadjacent countries, especially from
countries within arid to semi arid climatic conditionsas well as
from the international communities.

v Implementing all kind or research and studies when
implementing any strategic projectsespecially within the
water resources sectors.

v Building up an effective awareness programs with the local
communities to raise the level of understanding of climatic
changes and it negative effects on their life and work andwho
to combating these negative effects.

v Combating the climatic changes through the adaptation and
mitigation approachesshould be included among all
development programs.




v" Implementing mathematical models for evaluating the effects
of climatic changes on anydevelopment programs.

v Providing good financial support for doing advance research
on climatic changes.

v Building up short, medium and long strategic combating
programs for all developmentsectors.

v Understanding that the best way in combating the climatic
changes is the full cooperationbetween the governmental
institutions, private sectors and local communities.

On International levels:

v Industrial countries should provide good help and resources
to the less develop countriesto face the negative effects of
the climatic changes.

v facilitating the technologies, capacity building programs,
financing and helpingthe decision makers to build up their
national strategies for combating the climaticchanges.

v Providing the less developed countries with good tool,
knowledge's and supervisions onthe adaptation and
mitigation approaches within each of the development
sectors.

v activation of Quoto protocol by the industrial countries
aiming to control and decreasethe emissions of the green
house gases which is the root cause of the climatic changes.

v Supporting the non-governmental organization in
implementing their designed activitiesconcerning the climatic
changes.

v Providing good funding program to governments, research
centers, universities and NGOs in the less develop countries.
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Within agricultural sector:
#+ Efficient use of water in irrigation.

# Conservation of soli to increase its agricultural productivities.

#Rising the capacities of the farmers in deal with the need
water for each kind of crops.

#Adopting the programs of water harvesting.

#Limiting the used amounts and kinds of the fertilizers and
chemicals as less as possibleto ensure their stabilities for crop
types and expected productions.

+ Using special technologies in irrigations.

+ Draw an agricultural map for the area or governorates.

# Using modern law and legislation in the sectors.

#+ Building capacity programs for the farmers.

#Adopting the sustainability approaches in maintaining the
agricultural activities.

#importing the suitable technologies for up dating.

#Planning many strategic plans on national basis within the
agricultural sectors.

# Well understanding the negative impacts of climatic changes
on the agricultural sectors.

#Building up comprehensive dada bank within agricultural
sectors.

Within water sectors:

> Using national water conservation program.
» Using widely the water treatment approaches and using
efficiently in agricultural activities.

> Adopting desalinization technology.




> implementing the sustainable integrated water resources
approach.

> Promoting the water shortage management, defect
management, drought management,water need management
ideas.

> Increasing awerenac in water sectors.

> increasing the standards of the capacity building programs at
all levels of the society.

> Controlling the waist in potable water on all levels within the
society through adopting allexisted new simple technologies.

Within health sectors:
The main diseases related to the climatic changes within arid to

semi arid countries are sensitivity of skin , sensitivity of eyes,
malaria, cholera, typhoid, dysentery bilharzias....etc.

The main adaptation approach includes:

» Adopting new health management approaches that include
the impact of climaticchanges on society health systems.

> Building a new department among the hospitals dealing with
the effect of climaticchange effects on the health sectors.

» Collecting data to start working on doing research on climatic
changes related diseases.

> Building emergency center for climatic change related
diseases

> designing capacity building programs to promote the level of
knowledge's at all healthsectors in the country.




Socio- Economic sectors:
The most important adaptation and mitigation approaches

within these sectors are:

v/ promoting the ability of the country to solve the water
shortage problems.

v Controlling those socio-economical problems in many
exceptional ways.

v'Including these sectors within the sustainable integrated
water resources managementplans.

v Building emergency center for related issues.

v designing capacity building programs to promote the level of
knowledge's at all healthsectors in the country.
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