
1. Introduction
Climate change is a com-

plex, unpredictable, contro-
versial and global environ-
mental dilemma which af-
fects every single creature
on earth. The complexity of
this dilemma lies in the ab-
sence of proper understand-
ing and/or justification of
the reasons behind its de-
velopment and accelera-
tion of related events. Def-
initely, agriculture is the
sector most affected by the
negative implications of
climate change, more
specifically concerning the
products quantity and
quality. It represents a ma-
jor challenge and threat
not only to agriculture, but
to all sectors as well. The
climate change implica-
tions include but are not
limited to extreme cold or
hot temperatures, heavier
precipitation, shifting sea-
sons, frost, drought, ty-
phoons, tornadoes, hurricanes, occurrence of new diseases,
insects and weeds, combined with shortening of growing sea-
sons and many upshots that we witness every day (Nelson et
al., 2010). According to Davis (2009), mitigating climate
change requires information, education, and technology trans-
fer. Adaptation and mitigation are the strategies most needed
by farmers to ease the long-term impacts. This entails massive
financial, physical, technical and human resources as well as
substantial awareness and attitude change. 

Certainly, enforcement
of policies and regula-
tions and reliance on tech-
nology transfer are con-
sidered to be tangible and
appropriate actions to re-
duce the impact. The
great financial support by
the Global Environmental
Facility (GEF), for exam-
ple, as a driving force in
mitigating the implica-
tions, has been focused on
technology transfer con-
sidered to be the main pri-
ority. About $250 million
were annually donated to
fund renewable energy ef-
ficiency projects, $3 bil-
lion to support energy
generating technologies
and $15 billion of indirect
funds were granted for the
environment. Addressing
the issue seriously at all
levels has become a
pressing need which must
be faced through the col-
lective effort of scientists,
academia, policy and de-

cision makers, investors, farm owners and ordinary citizens
more than ever before.

2. Frightening information and disastrous impact 

According to the World Bank (2013), Asia is the most
vulnerable continent in the world. Since 1997, 82% of all
lives lost in disasters have concerned the poorest Asian
countries. In Bangladesh, the expected damage from a sin-
gle severe cyclone might reach $9 billion by 2050. In Viet-
nam, the Mekong River Delta will rise 30 cm by 2050,
which will lead to increased salinity and reduction of rice
cropping by 13 percent. In China and Vietnam, about 130
and 40 million people, respectively, will face unpredictable
destiny due to the enormous threat posed by cyclones and
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Résumé
Le changement climatique est un phénomène d’envergure mondiale qui ni tient pas
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quelques-unes de ses multiples formes catastrophiques. La plupart des pays du mon-
de, notamment en région aride et semi-aride, ont été sérieusement ravagés par les ef-
fets du changement climatique sur le plan économique, sanitaire, social et environ-
nemental. Les stratégies d’atténuation et adaptation sont devenues un thème priori-
taire dans les conférences et les symposiums à l’échelle globale. Le concept “ agir lo-
calement et penser globalement ”est devenu le slogan le plus récurrent et il traduit le
besoin très urgent d’une action collective pour réduire les effets négatifs du réchauf-
fement planétaire. L’information, la formation et le transfert de technologie peuvent
faire la différence vu leur potentiel énorme pour l’atténuation des conséquences du
changement climatique. Dans ces efforts résident l’espoir de réussir à faire face aux
effets néfastes du climat et la voie à suivre pour atténuer les conséquences de ce phé-
nomène et s’adapter, par conséquent, à son évolution future. 
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typhoons (World Bank, 2013). According to the Asian De-
velopment Bank (2014), around 600 billion to 1.5 trillion
USD will be needed annually for climate change adaptation.
The bank also stated that by 2025, floods will be threatening
over 300 to 410 million people. Globalpost (2014) indicated
that each year approximately 150 thousand fatalities are
recorded due to climate change consequences. 

According to predictions, in the Arab world temperatures
will rise by 3-4 degrees Celsius by the end of this century. The
year 2010-11, was the warmest year ever since 1800’s and
five countries set new high records (Kuwait recorded 53.5 de-
grees). In Syria, dire impact of the recent multi-year drought
forced around one million people to migrate toward the main
cities (IRIN, 2012). Dorte Verner, Climate Change Coordina-
tor at the World Bank, warns that the whole region will face a
10% water decrease and a 16 to 50% demand increase by
2050. Farajallah (2013), indicated that between 1980 and
2008 over 37 million people were affected and about $20 bil-
lion were lost due to natural disasters. Certainly, agriculture,
fisheries and forestry are the most affected sectors by climate
related disasters.

According to Karas (2006), and as shown by the global
map, North Africa and the Eastern Mediterranean region
(Arab countries) are the most vulnerable areas concerning cli-
mate change impacts, and annual rainfall is expected to de-
cline there by 10-40%. As maintained by Abdel Hamid
(2009), most Arab states will face threats like desertification,
water scarcity, biodiversity loss, pollution of marine coastal
areas, etc.

A report prepared on Climate Change Index (CCI) by
Maplecroft, a British risk analytics and forecasting company,
indicated that the region is home to 5 of the top 10 countries
(Djibouti, Egypt, Iraq, Morocco, and Somalia) most affected
by global warming. Saudi Arabia, Oman, United Arab Emi-
rates, Bahrain, Kuwait, and Qatar will suffer significant ram-
ifications, due to inland flooding as sea levels rise. Yemen,
Jordan, Lebanon, Libya and Tunisia are ranked among “ex-
tremely” vulnerable countries on the CCI index (Abdel
Hamid, 2009).

3. Dire predictions for Jordan
Jordan is listed among the most vulnerable countries in the

world concerning climate change impacts. It ranks among the
top four poorest countries in the world as regards water s-
carcity (Mayrhauser, 2012). Per capita water consump-
tion/year is the lowest in the world. It dropped to 145 cubic
meters, the lowest in the world, if we consider that the UN
classified countries with less than 500 cubic meters per per-
son per year as having an “absolute scarcity” of water (Al-
jazeera, 2013). Water shortage as well as damaged infrastruc-
tures would increase the risk of cholera, malaria and dysen-
tery, while the combination of heat and pollution would in-
crease the risk of respiratory diseases, the spread of infectious
diseases and dengue fever.

Ninety-three percent of the country’s land is classified as
arid and semi-arid areas. Rainfall in these areas does not ex-

ceed 50 mm, and since they are used for growing forage
crops, they suffer the most from climate change impacts. 

According to a report, which includes various maps, pro-
duced by the “Drought Monitoring Unit (DMU)” at the Na-
tional Center for Agricultural Research and Extension (N-
CARE), published by ICARDA in 2014, precipitation in Jor-
dan is expected to decrease dramatically and the maximum
decline will be obvious in rainfed areas in the spring season. 

Since the country has a very short rainy season which lasts
less than 3 months, the impact will be disastrous as shown in
the maps. The grey area in the maps usually receives less than
50 mm/year, and in most cases it receives no rain at all. The
dire implication will be recorded in the yellow area that re-
ceives periodic amounts of rain. Indeed, all the areas receiv-
ing rainfall will be subject to huge changes. On the other
hand, the maximum, minimum as well as the mean tempera-
tures, are expected to rise throughout the year in all areas in
the country. 

Definitely, the frightening prediction concerns the impact
on plant growth and growth stages that will be the result of the
minimum and maximum temperature increase in the winter
and spring seasons.Unquestionably, intense and frequent peri-
ods of drought combined with erratic rainfall, extreme tem-
peratures on both sides - hot and cold, shifting climatic zones,
resulting in shorter growing seasons and prevalence of new
pests and diseases in areas where they were not considered a
serious threat before, are just a few examples of the impact (I-
CARDA, 2012). 

As for the Potential Evapotranspiration (PET), the report
summarized its predictions according to which the PET will
show an overall increase during the growing seasons - Janu-
ary to March till May (Spring Season). It also indicated that
most Jordan areas will record an increase in total annual PET
(40-60 mm), of which up to 23 mm in the growing season pe-
riod, that usually starts in November and lasts until May.

Based on the above predictions, there is considerable evi-
dence that farmers will face dryer seasons and herders will
have difficulties to produce more food or meet their basic
needs, especially if we take into consideration the length of
the growing period in cultivated areas. The report stated also
that most areas in Jordan are likely to experience moderate re-
ductions of up to 15 days, but in some areas the decline will
be between 15 to 30 days. In both cases, the reduction will
have a huge impact on the nutritional content of agricultural
products, and as a result, it will have a serious negative impact
on people health and state of livelihood. Only one area – the
Southern mountains of Shoubak, i.e. the coldest area in the
country, will witness an increase in the length of the growing
period due to the expected decrease of low temperatures.

As indicted earlier, climate change affects not only selected
ecosystem components, but also their functional cycles. It
goes without saying that the high population growth rate, in
addition to the influx of millions of Syrian and Iraqi refugees,
will exert more pressure on natural resources causing disas-
trous situations. 
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Given the complexity of the challenges ahead, partner-
ship between all parties concerned is a need and a critical
success factor. Undoubtedly, strong agricultural adaptation
measures in Jordan are crucial steps towards mitigating cli-

mate chan ge impacts, but they
rely upon policies, regulations
and financial support. 

As shown in the drought
maps, during twenty years,
most areas of the country were
subject to fre quent periods of
drought, the most severe being
over 14 times in twenty years.
The least frequent ti me was
between 3-4. This map shows
how serious climate change
has become in Jordan. From a
technical point of view, there is
no area that was not hit by a
series of drought periods. If
this trend continues and popu -
lation keeps growing, with the
continuous influx of millions
of refugees, the agricul tural
sector will face chronic
problems in terms of water
availa bility.

Recognizing the complexity
of these issues, decision makers,
scientists, technology transfer
specialists, academics as well as
ordinary people realize that no
silver bullet can do the job at
once. Among the solutions to
address these problems, there
are a number of key approaches
and tactics that can be applied.
Technology transfer was
recognized as the most effective
method to mitigate the effects.
Conservation agriculture or
Zero tillage, which farmers
started to apply several years
ago, allows to save soil misture
and gives an advantage over
conventional farming as shown
in the figures below. In many
cases in Syria, Tunisia and
Jordan, these techniques proved
to be very effective compared
with conventional farming. 

To mitigate these impacts,
research facilities must stress
the importance of adopting
practical methods, such as
favouring integrated agro-e-

cosystems, applying sustainable natural resource manage-
ment, supporting genetic improvement and enabling envi-
ronments. Hence, the development of targeted policies and
the use of improved crop varieties must go hand in hand
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with technology trans-
fer. NCARE has pro-
duced several wheat
and barley varieties
which combine high
yield and drought re-
sistance and were prop-
agated and distributed
to farmers. The diversi-
fication of food pro-
duction systems and
the integration of crop-
livestock systems are
very effective and have
proved to be successful.
The indigenous knowl-
edge and methods have
become the source of
information for many
farmers. The use of se-
quential cropping, inter-
cropping, etc. has a pos-
itive effect on climate
change mitigation.

4. Concluding re -
marks

Improving disaster
risk reduction requires
greater awareness, huge
financial support, social
interaction and political
commitment.

Effective partnership
between research cen-
tres and technology
seekers is a must and a
major strategic element
in supporting the role
of agriculture. 

Public and private
cooperation can play a
significant role in pro-
viding farmers with the
necessary information,
education and tech-
nologies. 

Extension systems
can help farmers deal
with climate change by
means of adaptation and
contingency measures. 

Technology transfer
can assist farmers and
prepare them for
greater climate vari-
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Source: ICARDA Auunal Report. 2012.

Figure 1 - Wheat yields: conservation agriculture vs. conventional tillage.



ability and uncertainty. Extension staff can help farmers through
knowledge, proper practices and management systems. 

References
Abdel Hamid M.A.R., 2009. Climate change in the Arab

World, Threats and responses. In: Michel D. and Pandya A.
(eds).Troubled waters. Climate change, hydropolitics, and
transboundary resources. Washington: Stimson.

Aljazeera, 2013. Refugee influx worsens Jordan’s water
woes. http://www.aljazeera.com/indepth/features/2013/05/
20135268026616381.html

Asian Development Bank, 2014. Facts & figures. Cli-
mate Change in Asia and the Pacific.

Davis K., 2009. Agriculture and climate change. An a-
genda for negotiation in Copenhagen for food, agriculture,
and the environment. The important role of extension sys-

tems. Focus 16 • Brief 11.
Farajalla N., 2013. Major cli-

mate change projections for the
Arab World http://www.usp.br/
nereus/wp-content/uploads/Impact-
of-Climate-Change-on-the-Arab-
World.pdf

Globalpost, 2014. 97 percent,
49 billion, and 3 other convinc-
ing climate change numbers.
Available at: http://www.global
post.com/dispatch/news/science/
global-warming/140415/climate-
change-the-numbers

ICARDA, 2012. Annual report
2012. Available at: https://www.
google.jo/?gws_rd=ssl#q=icarda
+annual+report+2012 

ICARDA, 2012. Strategies for
combating climate change in
drylands agriculture.

ICARDA, 2014. Improving the
food security and climate change
adaptability of livestock produc-
ers using the rainfed barley-
based system in Iraq and Jordan.

IRIN, 2012. Climate change:
In the Arab world, building
fridges to live in an oven. Avail-
able at: http://www.irin news.
org/report/96974/climate-chan ge-
in-the-arab-world-building-fridges-
to-live-in-an-oven

Karas J., 2006. Climate change
and the Mediterranean Region.
Available at: http://www.green

peace.org/international/Global/international/planet-2/report/
2006/ 3/climate-change-and-the-mediter.pdf.

Mayrhauser M., 2012. Water shortages in Jordan. Avail-
able at: http://blogs.ei.columbia.edu/2012/06/20/water-
shortages-in-jordan/

Nelson G., Rosegrant M., Koo J., Robertson R., Sulser T.,
Zhu T., Ringler C., Msangi S., Palazzo. A., Batka M., Ma-
galhaes M., Valmonte-Santos R., Ewing M, Lee D., 2010.
Climate change: impact on agriculture and costs of adap-
tation. Washington: IFPRI.

World Bank, 2013. Disaster risk reduction through cli-
mate change adaptation. Available at: http://web.world
bank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASI
A P A C I F I C E X T / E X T E A P R E G T O P R I S K
MGMT/0,,contentMDK:22743916~menuPK:4078302~pa
gePK:2865114~piPK:2865167~theSitePK:4077908,00.html

6

NEW MEDIT N. 1/2016

Source: ICARDA annual report 2012.

Source: ICARDA OSIS Country report 1.


