


Jordan’s ecosystems
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The main steps used for the CCIVA process for each selected sector are articulated as following:

Step 1:
Assessment of baseline
conditions

Step 2:
Assessment of exposure

Step 3:
Assessment of sensitivity

Step 4:
Assessment of possible impacts

Step 5:
Assessment of adaptive
capacity or resilience

Step 6:
Overal vulnerability rating

Step 7:
Assessment of Risk

Step 8:

Vulnerability mapping.

Step 9:
Propose and prioritize possible
adaptation measures

Qualify/Quantify existing climatic and non-climatic conditions in
the concerned sector/area, including past experiences with extreme
events, historical climate sensitivity, vulnerability thresholds, etc.

Assess frequency and magnitude of future climate change hazards
using specific climatic indices.

Assess the degree to which the the bio-physical and social components
of the exposed sector/system may be affected by the climate change
hazards.

Evaluate and quantify the level of possible impacts resulting from
the combination of both exposure and sensitivity to climate change
hazards.

Assess the ability of the system/community to withstand negative
impacts and adjust to changing climatic conditions.

Determine the level of climate change vulenrability as a function of
both impact and adaptive capacity.

Determine the level of climate change risk as associated drought,
heatwaves, and other climate relted hazards.

Apply GIS and remote sensing to map the climate vulnerability and risk
at the most agreed vulnerable sectors and administrative districts.

Design and apply a multi-crietria system to quantify and prioritize
suggested adaptation option using Multi-Criteria Decision Support Tool
on a participatory process



Figure 4.1: Local Meteorological Stations across the country as obtained from JMD.

4.2.1 THE BASELINE ASSESSMENT

The baseline assessment involved reviewing available scientific, socio-economic and development policies
and publications, existing databases, consultation with sectoral groups of experts, to develop a solid historic
analysis in terms of climatic hazards and observed vulnerabilities of the selected secters, It also involved
setting the Impact Chain Framework Vulnerability Assessment (ICFVA) to define the factors governing the
vulnerability at a sectoral basis. The ICFVAlist of the NAP document*® and the Climate Change Updated Policy
(2020-2050) were updated and implemented to estimate the actual vulnerability at each region based on
meetings with multiple sectoral groups of experts.

. Ministry of Water and Irrigation
. Jordanian Meteorological Department

23



Table 4.1: Contributors and data availability at CORDIX MENA

Acronym Contributor Country Model ID Driving Degree version
Model ID

Bogazici University, Turkey RegCM4-4 MPI-ESM-MR v2019116
Istanbul

RegCM4-4 MPI-ESM-MR 8.5 0.44
RegCM4-4  HadGEM2-ES 4.5 0.44 v2019116
RegCM4-4  HadGEM2-ES 8.5 0.44

Energy Environment Cyprus WRF351 CESM1 4.5 0.44 v20210518
& Water Research

Center (EEWRC), The WRF351 CESM1 8.5 0.44

Cyprus Institute,

Nicosia

Rossby Centre, Sweden RCA4 CNRM-CM5 4.5 0.44 v20131030

Swedish
Meteorological RCA4 CNRM-CM5 8.5 0.44

and Hydrological
Institute (SMHI), RCA4 EC-EARTH 4.5 0.44 v20131030

Norrkoping

RCA4 EC-EARTH 8.5 0.44
RCA4 GFDL-ESM2M 4.5 0.44 v20131030
RCA4 GFDL-ESM2M 8.5 0.44
RCA4 EC-EARTH 8.5 0.22 v20131101

RCA4 GFDL-ESM2M 8.5 0.22 v20131101




Figure 4.2: The regional CORDEX MENA grid system

a) 0.44-degree regional grid system b) 0.22-degree regional grid system
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Table 4.2: Description of the baseline setup information used for assessing the impacts on
agriculture and water sectors

Sector Name of Objective Additional baseline setup information
Model

Agriculture | Aquacrop Assess the impacts - Historic crop data including crop calendar
on yield and water and management was obtained from previous
consumption for both studies and field surveys.
wngatec! apd rainfed - Cropyield and area from DOS were used to set a
crops within the four : .
: baseline scenario.
water basins.
- LULC map was used to define the percentage
share of agriculture types per sub-district level.
Water SWAT Assess the climate - Land use and soil maps were used to obtain
change impacts on water different outputs that included volumes of
supply including surface runoff and groundwater recharge.
u n'? ffand groundwater - Average changes outputs under climate
recharge. projections were calibrated using the MWI data.
AquaCrop Assess future water - Amounts of treated wastewater were calculated
demand based on based on population growth scenarios and MWI
calculated irrigation data.
ds pth unde'r thfe climate - Domestic water demand was calculated based
CoElE i sn s on the projected population, assumption of
constant per capita share (100 lpcd) and the
increase of domestic network efficiency from
52% (present) to 75 (Future).
- Water budget was then calculated based on the
outputs from SWAT, AquaCrop and population
data




Sector Name of Objective Additional baseline setup information

Model

GG R B SN B L TG G el e Assess the surface runoff - soil map from Ministry of Agriculture to define
SWAT and under future climate soil hydrological properties,

- LULC maps generated for this purpose,

- Climate projections data defined in this study

HEC-RAS To determine the values - A 30-m ground resolution of Digital Elevation

hydrological of water depth, velocity Model (DEM) to delineate the watersheds

models and water surface using the RAS mapper and to build a two

elevation. flow dimension watershed geometry and its
boundary conditions




a. Average Annual Precipitation b. Maximum Air Temperature
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Table 4.7: Summary of the future climate forecasts regarding short, medium, and long terms.t

R —— v gy v ey e T

Medium Term (40-70) 158.13 | 26.97 14.07 40.65 m 2687.88 | 304.69

Short Term (20-50) 201.56 | 26.13 13.42 42.93 m 2612.92 | 221.85
PCP 8.5
Long Term (70-100) 111.88 | 28.43 15.26 38.02 m 2782.01 | 480.27




Figure 4.7: Projected average minimum air temperature for the three time horizons using RCP 4.5

2020-2050 using RCP 4.5 2040-2070 using RCP 4.5 2070-2100 using RCP 4.5

Future Min Air Temperature (C)
6-8 8-10 | 10-135 13514 1416 1618 [ 1820 [ 20-28




Figure 4.54: Sensitivity of ecosystems to climate change
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Table 4.16: Impact of climate change on Jordan’s ecosystems

Ecosystems

Pine Forest
ecosystem

Hammada (Stoney
desert)

Exposure

85 |45 85| 45

- 8.5

4.5

EvergreenOakForest| [ | |
Deciduous Oak Forest| [ | |

Wild Phoenician
Juniper Forest
Mediterranean non-
forest

steppe [

saltandMudflats | ]

Sanddune | 4 POl |
Acaciawoodiand |} P P |
WetlandandAquatic | | ] |1 | |

Weathered
Sandstone and
Granite Scrub

Ziziphus spina-
christi and Balanites
aegyptiaca formations

" Very Low (1)

W Low (2)

Moderate (3) [ High (4)

B very High (5)



Figure 4.55: Vulnerability of ecosystems to climate change using RCP 4.5
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Figure 4.55: Vulnerability of ecosystems to climate change using RCP 8.5

Very Low ~ Low " Moderate B High B Very High



APPLICATIONS




1. Climate-Risk Mapping for 2. Drought Prediction Using

Jordrim. Environmental Models

e Flash floods in Amman, | |

Zarga, and Petra e Applying climate models (e.qg.,
e Droughtrisk in Mafraq and WRF, SWAT) to forecast:

the Badia
e S | d Nt diti
. Wildfire risk in Ajloun and asonal Arougit Conditions
Jerash forests e Impact on groundwater recharge

e Long-term water availability in

the Jordan Valle



3. Modeling the Impact of Climate Change on Water Resources
Environmental models can simulate:
e Future water shortages under different warming scenarios
. Reduced flow in the Yarmouk and Zarqga Rivers
. Stress on dams such as King Talal and Wala

4. Climate-Smart Agriculture Mapping

GIS-based crop modeling to:
e |dentify optimal crop types under future climate conditions
. Map soil moisture and irrigation needs
. Improve food security strategies
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