FAO activities and vision on climate change adaptation
and mitigation in the NENA region, FAO Regional Office,
Cairo, Egypt
Pasquale Steduto , PhD
Fawzi Karajeh , PhD
FAO RNE
for the

ACLIMAS SWIM Demonstration Project Final workshop on:
ADAPTATION TO CLIMATE CHANGE OF MEDITERRANEAN AGRICULTURAL SYSTEMS

15-17 December 2015
Egypt

Water facts – the NENA region?
•
•

•
•

•
•

Physical water scarcity; > 60% of the NENA’s water is coming
from outside the region.
The region population growth; It is expected to reach 600
million inhabitants by 2050. But, the available conventional
water resources remain the same and the food demand is
expected to increase 3X the current level.
Rapid NR degradation, desertification and groundwater
depletion
The climate variability and change impact is furthering the
pressure on the resources:
• increased average temperatures (in the range of 4-7 oC),
• less and more erratic precipitation.
Extreme events frequency and intensity has already started to
increase – Drought
More salt water intrusion in the coastal areas because of GW
over drafting and Sea level rise

ICARDA- Climate Change: Relative change
in mean annual precipitation
1980/1999 to 2080/2099

http://www.skeptical
science.com/sealevel-rise.htm
From
http://academics.eck
erd.edu/instructor/ha
stindw/MS1410001_FA08/handouts
/2008SLRSustain.p
df

Declines in groundwater level of
Sanaa basin, Morocco 19632007. (UNDP, 2013)

Food demand is expected to increase 3X the current level.

NENA Region

NENA Region

The Transition

Integrated
Resource
Management

FAO’s vision

Main components of FAO’s results framework (1/3)

A world free of hunger and malnutrition where food and agriculture contribute to improving the living standards of all.

FAO’s Goals
• Eradication of hunger, food
insecurity and malnutrition
• Elimination of povertysustainable livelihoods; and
• Sustainable management and
utilization of natural resources
(Land, water, air, climate and
genetic resources)

"We can only rest when we achieve
zero hunger," Graziano da Silva said.

World's 2030 goals put
hunger and agriculture at
the centre of global policy

SDG 1 – End Poverty
SDG 2 – Zero hunger
SDG 6 – Water, “produce more with less”.
SDG 7- Affordable and clean energy
SDG 12 – Sustain. consumption and production
SDG 13- Combat Climate Change
SDG 14 – Oceans, seas and marine resources
SDG 15 – Forests, ecosystems, biodiversity, land and soil
..
..

Main components of FAO’s results framework (2/3)

Strategic Objectives
1. Contribute to the eradication of hunger, food insecurity and malnutrition
2. Increase and improve provision of goods and services from agriculture, forestry and
fisheries in a sustainable manner
3. Reduce rural poverty
4. Enable more inclusive and efficient agricultural and food systems
5. Increase the resilience of livelihoods to threats and crises
Additional Objective
1. Technical quality, knowledge, and services
2. Institutional and human capacity development

Main components of FAO’s results framework (3/3)
Cross-cutting themes
• Gender
• Governance
• Nutrition
• Climate Change
Core Functions
• Facilitate and support countries in the development and implementation of normative and
standard-setting instruments, such as international agreements, codes of conduct,
technical standards and others
• Assemble, analyze, monitor and improve access to data and information, in areas related
to FAO’s mandate
• Facilitate, promote and support policy dialogue at global, regional and country levels
• Advise and support capacity development at country and regional level to prepare,
implement, monitor and evaluate evidence-based policies, investments and programmes
• Advise and support activities that assemble, disseminate and improve the uptake of
knowledge, technologies and good practices in the areas of FAO’s mandate
• Facilitate partnerships for food security and nutrition, agriculture and rural development,
between governments, development partners, civil society and the private sector
• Advocate and communicate at national, regional and global levels, in areas of FAO’s
mandate

FAO new Approach
Regional Initiatives and Country Programming Frameworks (CPFs):
15 initiatives in the 5 FAO regions, 3 are in NENA region, the FAO RNE
Initiatives are:
 Water Scarcity
 Sustainable small-scale agriculture
 Building Resilience to Enhance Food Security and Nutrition

Delivery Mechanisms- Regional Initiatives and Country Programming
Frameworks (CPFs):
15 initiatives in the 5 FAO regions, 3 are in NENA region, the FAO RNE
Initiatives are:





Water Scarcity
Sustainable small-scale agriculture
Building Resilience to Enhance Food Security and Nutrition

Water Scarcity Initiative
What, Where?
Initiated in 2013 by FAO in response to the FAO’s Strategic Framework:
demands from the national governments of the NENA regions, and
the Hyogo Framework for Action 2005-2015
Objectives

Support member countries in identifying and streamlining
policies, governance and best practices in agriculture water
management, that can significantly contribute to boosting
agriculture productivity, improving food security and sustaining
water resources.
How?
• National programs are key players
• Regional Collaborative Strategy and Strategic Partnership- innovative
approaches for knowledge sharing and technology transfer and disseminations
•

Total of 19 countries and thus far and 19 agencies/organizations are working
together and joining FAO to implement the Initiative

Water Scarcity Initiative

Focus Areas

(Update January 2015)

Planned Action

1. Strategic planning & policies of water
resources for water and food security
(including water-food-energy nexus
approach)

“Country Reports” on Water Accounting,
Food Supply Cost Curve and Gap Analysis
Support Cooperation on Agricultural Water
Management in the Lower Mesopotamia

2. Strengthening- reforming governance

Yemen (Sana Project – The Netherlands)
UAE
Implementation of the ‘Regional
Collaborative Strategy’
Increasing Water Productivity in Irrigated
Agriculture (large scale)
Increasing Water Productivity in Irrigated
Agriculture (community scale)

3. Improving performances (efficiency) and
productivity in major agric. systems and in
the food chain
4. Nonconventional water use

5. Climate Change Adaptation, Resilience, DRR
and Drought Management
6. Building sustainability with emphasis on
salinity, water pollution and land degradation
7. Benchmarking, monitoring and reporting of
key water variables and indicators in
Agriculture (evidence-based framework)

Increasing Yield and Water Productivity in
Rainfed Agriculture
Unlocking the potential of Protected
Agriculture in UAE & GCC Countries
Guidelines of Brackish Water use for
Agriculture production in the NENA Region
is being finalized
Monitoring and evaluation of the use of
treated waste water in Agriculture in the
Abu Dhabi Emirate
Regional Assessment of Institutional
Capacity to deal with Climate Change
Climate Change solutions for the green
sectors of selected zones in the NENA
Regions (GIZ Project)
Support to LAS in the National Action Plans
(NAPs) of the NENA Countries to combat
desertification

Monitoring Agricultural Water Productivity
by Remote Sensing (The Netherlands
Project)

The below results are expected to be delivered within the biennium 2014-15:
1. Major “country assessments reports” addressing food supply and water scarcity have been completed for Morocco, Oman, Egypt, Jordan and the one
for Tunisia is being finalized).
2. Support to the League of Arab State initiatives on Arab Water Security Strategy (2010-2030) action plan, climate change and on desertification ongoing (e.g., Climate Change Project with GIZ, ACSAD and ESCWA under implementation; Alignment of National Action Plans to the UNCCD 10-year
Strategy completed)
3. The League of the Arab Sates’ Arab Water ministerial Council in its 7th session held in Cairo, Egypt on 27 May 2015 adopted three resolutions in
support of the FAO WSI:
•
Welcoming the Regional Initiative on Water Scarcity that Food and Agriculture Organization of the United Nations (FAO) implements and
asserting on the importance of its linkage with the Arab Strategy for Water Security and Arab Strategy for Sustainable Agricultural
Development 2005-2025 and the Emergency Programme for Arab Food Security and its implementation plan.
•
Welcoming the willingness of the Food and Agriculture Organization of the United Nations (FAO) for providing financial and technical support
to the Third Arab Conference on Water and inviting it to coordinate in this particular with the concerned authority of the conference in the
Kingdom of Morocco.
•
Welcoming the proposal of UN Economic and Social Committee for Western Asia (ESCWA) and the Arab Center for the studies of Arid Zones
and Dry Lands (ACSAD) of inviting the Food and Agriculture Organization of the United Nations (FAO) to host the Regional Center for
Knowledge within FAO network known as (FENIX).
4. In accordance with the FAO Regional Water Scarcity Initiative, and within the framework of LAS Arab Water Security Strategy, the first edition of
“Guidelines for Brackish Water Use for Agricultural Production in the NENA Region.” Was competed. A series of workshops have been
organized to present and validate these guidelines.
5. In the framework of the Regional Water Scarcity Initiative (WSI) in the Near East and North Africa, groundwater management has been identified as
one of the priority areas of work in the region, a pilot project is implemented in Tunisia, Morocco, Jordan, and Yemen for Promoting inclusive
groundwater governance in the NENA region
6. Development of a Federated Water Laws and related Water Accounting mechanisms for advanced Water Governance in the United Arab Emirates: the
country report on water accounting and gap analysis + federated water laws completed
7. Assessment of institutional capacities in the Region dealing with climate change and its impact on agriculture and food security, and to establish a
mechanism for promoting collaboration in this area, that would include combating drought and desertification, activated and on-going (Ten countries
already provided their report. Under revision before finalization- completion expected soon).
8. Support to governance reforms analysis for Water User Associations (in Yemen) and Cooperatives (in Egypt) ongoing (with fund mobilization: US$ 5 M
from the Netherland)
9. Assessment on “Opportunities to unlock the potential of Protected Agriculture for cutting water consumption in the GCC countries, while supporting
improved nutrition and food security”, on-going (workshop in Dubai on 14-15 sept 2015 to facilitate the start-up of a process and put together a core
team of authors to coordinate different chapters of a technical document .
10. Regional Project on the “Potential introduction and production of Quinoa in the NENA Region” on-going. Countries involved so far: Algeria, Egypt, Iraq,
Iran, Lebanon, Mauritania, Sudan, and Yemen. To be finalized in Nov. 2015. Conclusion workshop on 27-28 Oct 2015. Scaling up in 2016 for Egypt,
Iran (+ Lebanon and Yemen- TBC)
11. Project on “Increasing water productivity in irrigated and rainfed agriculture at community level” on-going in partnership with ICARDA and the countries.
Countries involved so far: Egypt, Jordan, Morocco and Tunisia.
12. Regional Collaborative Platform for monitoring and reporting water consumption, ground water depletion, water productivity and drought,
Operationalization workshop planned on October 27-29, 2015 . Countries involved so far: JOR, MOR, TUN, LEB, WBGS, EGY, Iran, (+TBC: ALG, KSA,
UAE, Oman) . In addition to the Countries Agencies, partnership is including ICARDA, ICBA, AWC, USAID, Nebraska Drought Mitigation Center and
the Water for Food Institute. (Additional 200kUSD provided though MDF to accelerate delivery: LoA to be signed with countries)
13. Plan to go before the Arab Ministers Responsible for the Environment Council scheduled in November 2015 November to discuss and the WSI and
hopefully get it endorsed by the Council.

Climate Change Adaptation Options for the Green
Sectors of Selected Zones in the NENA Region

RICCAR’s Objectives
to assess the impact of climate change on freshwater resources in the
Arab Region …… seeks to identify the socio-economic and environmental
vulnerability caused by climate change impacts on water resources based
on regional specificities.
to provide a common platform for addressing and responding to climate
change impacts on freshwater resources in the Arab region by serving as
the basis for dialogue, priority setting and policy formulation on climate
change adaptation at the regional level.

vulnerability assessment?
•

the process of identifying, quantifying, and prioritizing the vulnerabilities in
a system.

• quantitative or qualitative value of risk related to a baseline or preferred
situation.

• assess the threats from CC to the population and to the resources
supporting green sector.
Technical, policy, economic, social, environment

•

assessments are performed according to the following steps:

•
•
•
•

document assets and resources in a system with the selected zone
assigning quantifiable value- rank order- and importance to those resources
identifying the vulnerabilities or potential threats to each resource
eliminating the most serious vulnerabilities for the most valuable resources

Climate Change Adaptation Options for the Green
Sectors of Selected Zones in the NENA Region

Climate Change and Adaptation Options for the Green Sectors of
Selected -Zones- in the NENA Region
Duration

July 2014 – November 2015 ; (17 months)

Project Total Budget

US$ 270,000

Objectives:
1. To provide tailored adaptation measures for the green sectors to include
cropping, forestry, rangeland, and fishery production systems derived for
selected ‘zones’ of the Arab Region for pre-defined climate change scenarios
and targeted time-horizons

2.

To build on the RICCAR framework by adopting innovative platform to
include FAO AquaCrop to identify pertinent adaptation measures for informed
policy and actions in the green sectors

Output
Adaptation measures for the green sectors to include cropping, forestry,
rangeland, and fishery production systems derived for selected ‘zones’ of the
Arab Region:
• Nile Delta of Egypt, Irrigated agriculture zone
• Karak governorate of Jordan, Rainfed agriculture and badia living
• Orontes Watershed- Lebanon, Mixed agriculture zone (rainfed with supplemental irrigated
agriculture; water harvesting; possible insights in the Bekaa Litani water shed)
• Other major ‘zones’ of relevance and particularly impacted by climate change (‘hot-spots’)

Three pilot area were selected

•

•
•

North Delta of Egypt,
Irrigated agriculture zone
Karak governorate of
Jordan, Rainfed
agriculture
Orontes watershedLebanon, Mixed
agriculture

Nile Delta -Egypt

•
•
•
•
•

Has about one half of the total cultivated area.
Has 53% of the total population.
More than 65% contribution in the national agricultural
production.
It is fully irrigated (about 9% rainfed)
Surface irrigation systems

Nile Delta –Egypt

Crop production
• It has mixed crop pattern (field crops- vegetables- fruits)
• Summer: maize, rice, cotton, tomato, potato
• Winter : wheat, faba bean , sugar beet -potato

Karak governorate of Jordan

•
•

The dry land areas of Karak district is characterized
by low rainfalls (200-350 mm annually).
Agricultural is one of the most important sectors of
the governorate economy, About a quarter of the
land area of the region is considered suitable for
agriculture,

Karak governorate of Jordan

•
•

The upland areas in Al Karak account for
over 80% of agricultural production, the bulk
of it is rainfed crops
The main crops planted in this areas are
cereal crops (wheat and barley) and legumes
(lentil, chickpea)

Orontes watershed-Lebanon

•
•
•
•

Wheat
Vegetables
Fruit trees
Fish farms

Methodology

In order to evaluate the effect of climate
change on crop production and to assess the
impact of potential adaptation strategies
models are used frequently

AquaCrop
model
simulate yield
response to
water

AquaCrop model

FAO

AquaCrop
predict yield
under climate
change
scenarios

Evapotranspiration change of three projections compared to the baseline period 1986-2005
(ACSAD) will be used as a baseline in the three selected zones.

Progress made and sample of early results

Karak Governorate- Jordan
Average monthly precipitation (mm)
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Projected changes in the average maximum
temperature at mid of the century (1946-2065) and
end of the century (2081-2100) from baseline (19862005) at Karak governorate according to the
scenario RCP8.5.
Parameter

Projected changes in the average monthly rainfall at
mid of the century (1946-2065) and end of the
century (2081-2100) from baseline (1986-2005) at
Karak governorate according to scenario
RCP8.5.
At the mid-of
at the end of the
century
century
2046-2065
2081-2100

Precipitation (mm)

-18.1

-83.1

Maximum temperature (⁰C)

+1.97

+3.86

Minimum temperature (⁰C)

+1.72

+2.35

Karak Governorate- Jordan

Results of AquaCrop calibration using 2004-2013 simulated and recorded yields

Karak Governorate- Jordan
Without inclusion of elevated level of CO2 effect

Average
change at
midcentury
(2046-2065)
Baseline Yield
(ton/ha)
Absolute change
(Ton/ha)
Relative change (%)

Average change
at the end of the
century (20812100)
1.98

With

Average change
at midcentury
(2046-2065)

Average change at
the end of the
century (20812100)
2.01

Baseline Yield (ton/ha)

-0.05

-0.70

Absolute change
(Ton/ha)

+0.38

-0.28

-2.46

-35.20

Relative change (%)

+18.5

-11.5

The simulated yield of wheat at Karak Governorate
between years 1986 and 2100 using AquaCrop model
according to scenario RCP8.5.

The Delta of
Egypt

Without inclusion of elevated level of CO2 effect
Average change at
midcentury (20462065)
Baseline
Yield
(ton/ha)
Absolute
change
(Ton/ha)

-0.4

relative
change (%)

-4.9

With
Average change at
midcentury
(2046-2065)

Average change at the end
of the century (2081-2100)

Average change at the end
of the century (2081-2100)

-0.7

Baseline
Yield
(ton/ha)
Absolute
change
(Ton/ha)

+7.69

+7.84

-10.3

Relative
change (%)

+15.0

+17.2

6.96

6.96

Average baseline yields of wheat and predicted average change in it according to the RCP8.5 scenarios.

Mainstreaming the Climate Change Adaptation Strategy
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