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5 el0Pment in the Arab Region:

thenlng Capacity to Assess Impacts of
= Changing Water Availability on
= Agricultural Production
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-3* ute to strengthening the national and
nowledge base, capacity development and
~greate f_mtrareglonal cooperation

3- Contrlbute to promoting sustainable

“development and strengthening capacity to assess
impacts of changing water availability (climate
change) on agricultural production in the Arab
countries




&

2 project is implemented

'a partnership among the
&= FAO, ACSAD, and ESCWA
— —and funded by Sida
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> change may affect agricu ure due to
|n temperature, precipitation, soill
lire, an increase in the probability of

X ne events such as droughts, extreme
’.waves heavy rainfall, cyclones, flooding
of the coastal areas, erosion etc.




““Methodology

Crop growth

Simulation

Management data
Yield Projection
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Regionaipnitiative for the Assessment of the

ifmpactof Climate Change on Water Resources.and
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hange data (rainfall and
»’ available on daily basis

==l Te change data available for the whole
. re /MENA region with resolution of 50 km2

’ - - ‘_-'V-"

e Climate change data available for RCP 4.5
- and RCP8.5 scenarios

® Climate change data is bias corrected for use
in water and agricultural modeling
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RICCAR Mashreq Domain | 10km | MSH-10
HCLIM-ALADIN (SMHI)

=== Active Domain === Full Domain
30 40

Mashreq projections available in April 2021

: « 10 km2 scale
Simod v~ mepn ey . s « RCP85
e N e (e » ALADIN RCM nested in 6 CMIP6 GCMs

 Historical conditions1961-2014
 Future climate 2015-2070

« Raw and bias-corrected outputs and
ensembles will be openly available via
www.riccar.org
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What is NetCDF?

NetCDF (network Common Data Form)

A platform independent format for representing multi-dimensional array-
= orientated scientific data.
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AquaCrop —— AquaCrop
model — predicts yield
simulates Aq uacrop mOdel o under climate
‘ yield | = change
response to scenarios
water

—  CLIMATE
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[ Biomass Yield

Phenology — Canopy Cover

Senescence

ez Rooting depth 122222222

Soil water (« salt) balance

Redistribution Uptake

deep

percolation

Developed by FAO
Dirk RAES, Pasquale STEDUTO, Theodore C. HSIAO, and Elias FERERES
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uaCrop model " e

AGIEGOp A ESISElectedEcausentsas:

o Pusile Thﬁain accessibility,

SRMILEC "—a'ta requirements,

\q

= '§Ehs on climate change, CO2, water and crop
- yields,
® Developed and supported by FAO, which is a

RICCAR partner thus allowing for model to be
adapted to use regional climate modeling data



Climate change scenarios (RCP)

Representative Concentration Pathways (2007) - RCP scenarios
used in IPCC Fifth Assessment Report - ARS and CMIP5

RCP assume radiative forcings of magnitude N (W/m-2) to the wide range of
circumstances that might result in such forcings

4 RCPs: RCP 8.5, RCP 6.0, RCP 4.5, and RCP 2.6 corresponding to that
amount of radiative forcing in W/m-2 in 2100 (CO2 equivalent: 1370, 850, 650
and 490 ppmv)
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Training manuals™

The Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD)

Food snd Agriculture
Organization of the United
Nationsz

Food and Agriculture
Organization of the United
Notions

— Promoting food and water security through cooperation and Promoting food and water security through cooperation and

capacity development in the arab region capacity development in the arab region

Training manual User Guide

Using AcquaCrop model to evaluate the impact

AcquaCrop model

Of climate change on crop production
Final edition

Final edition
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regional and 7 national training workshops
for 10 countries
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Country - Area

Ten

Crop

different

Mafrak Tomato- Irrigated
Jordan Iy, qaba Wheat-Rainfed
Lebanon |Beqgaa Wheat-Sup Irrigation
I Swereh Tomato- Irrigated
raq Swereh Wheat-lrrigated
. Jenin Wheat-Rainfed
| Palestine Jenin Potato-lrrigated
Sanaa Wheat-lrrigated
Sanaa sorghum-Sup lIrrigation
Dhamar Wheat-lrrigated
Yemen Dhamar sorghum-Rainfed
Alkod Maize-lrragated
Alkod Sesame-lrragated
- Shbeka Wheat-lrrigated
Tunis [ udiat Wheat-Rainfed
Marchouch Wheat-Rainfed
Morocco |[Zamamreh Wheat-Ilrrigated
Zamamreh Sugar beet-irrigated
sudan Wad Madany Wheat-lrrigai_:ed
Gedaref sorghum-Rainfed
Sakha Wheat-lrrigated
Egypt |Sakha Maize-lrragated
Nubareih Tomato- Irrigated
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[Rainfed wheat vield is
projected to decrease
between 9 and 26 %

Growth cycle of
wheat is projected to
decrease between 8
and 19 days
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Rainfed Sorghum
vield is projected to
decrease between
/ and 11%
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Growth cycle of
Sorghum is projected
to decrease between
2 and 5 days



Irrigated wheat yield
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Irrigated potato yield

iS projected to
decrease about 3%
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o - Supplementary irrigated
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Cropyields will decline, food production

%_ could be affected significantly

growth cycle will decrease

The shortage of the growing-season length
could have a negative impacts on grain
yield in terms of quantities and quality.




Rainfed crops will be more sensitive to
|climate change than irrigated crop

S—

=== daption measures should be taken to
alleviate impact of CC on crops
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"RUSECrop varieties better suited to new climate
cond]tor (e d. more resilient to heat and drought)
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osed Adaptation res™

SMABPIY conservation agriculture:
SWimimum tillage + land' cover + crop rotation

ECA increase soil moisture and OM content




-
ol

2 Adaptation-Measlires™

- — -

... —
SN S —




. ‘:' g‘f .
d Adaptation Meastres™

— Cplzlg) j‘ fertlllzer application rate
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ﬂhancmg water productivity through more
= "“:'éfﬂaent irrigation systems







