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Modeled Components In the Al Ain 

Water System Model

Summary of Water Supply, Water Demand, 

GW Conditions Across All Scenarios
Al Ain Region in Abu Dhabi Emirate

Summary of Water Supply, Water Demand, Electricity 

Supply, and Energy Demand Across All Scenarios 

 Observed and modeled estimates of water demand (left) and water supply right in MCM.
 * The observed desalinization is estimated from electricity and water agency reports from Abu Dhabi
(ADWEA), Dubai (DEWA), Sharja (SEWA), Fujairah (FEWA)
 Water sources are groundwater, desalination and reuse

Steps Used to Analyze the National Water-Energy 

Nexus under Climate Change

Schematic Representation of the UAE WEAP Model

UAE WEAP Model Validation

Representation in LEAP of the UAE Energy 

System Model

Water Demand and Supply Structure for 

the Al Ain Water Systems Model

a) Abu Dhabi Emirate split in Western 

Region, Abu Dhabi, and Al Ain Region

b) Dubai, Northern and 

Fujairah Emirates

UAE LEAP Validation

Policy Scenarios Analyzed

Annual Average Precipitation (mm) & Temperature (°C) Forecasts for the UAE

Summary of Costs and benefits associated with the 

implementation of the policy scenarios

(Image courtesy, the US Geological Survey)

The Al Ain Water System Model 

Schematic

WEAP represents the 

major flow pathways and 

recharge mechanisms of 

the near surface alluvial 

aquifers.

The 15 Wadis provide flux 

via channel flux, Mountain 

Front Recharge, and 

Wadi Runoff Recharge.

Study Domain includes 

about 17,000 km2 which 

receives 900 MM3 on 

average.  Natural 

recharge is less than 5% 

of annual precipitation 

roughly 45 to 60 MM3 per 

year. 

Year-to-Year variability is 

large due to the erratic 

nature of rainfall in the 

region.

Water System Schematic of 

the system of the Al Ain 

region. The red boundary 

represents the modeling 

extent of the USGS 

MODFLOW model

Al Ain Water Demand by 

Sector:

M&I Indoor and Outdoor

Amenity – Assumed 1% 

of study area.

Forest – from the GW 

Assessment, 

Agriculture- Local sources

15 major wadis systems as 

catchments, 

6 groundwater nodes, and a 

desalination supply.

Desalination Supply is 

estimated at nearly 200 MM3 

in 2010, which is 4 times the 

estimated annual recharge

15 Eastern wadis 

catchments recharge 3 

fresh groundwater aquifers 

(North, Central and South). 

These groundwater aquifers 

gradually flux to the western 

groundwater.

Darcy’s Law is used to 

model this flux of 

groundwater from eastern 

Alluvial Aquifers (GW_N, 

GW_C, and GW_S to the 

western aquifer GW_W)

Q =   k A dh/l;   K = 

conductivity (m/day)  10 m 

/day; A = area of cross 

section 60 km w x 50 m 

deep. dh = change in depth 

across cross section -

assume the downstream 

contour is constant (120m); 

L = length is about 75 

kilometers from the 200 m 

contour to the 120 meter 

contour

WEAP’s Plant Growth Model

Physically-based model 

of plant growth 

dynamics

Daily simulation of 

transpiration, 

evaporation, irrigation 

requirements and 

scheduling, growth 

season, biomass 

production and crop 

yield

Includes modules for 

estimating reference ET 

and soil water capacity

Uses the Penman-

Montieth equation

Takes into consideration 

climate change and 

atmospheric CO2 effects 

on plant’s 

evapotranspiration, 

biomass production and 

agricultural yield

Scenarios: Business As Usual & Policy 

Interventions
Two Business-As-Usual Scenarios – Historic Climate (BAU) and Future Climate (BAU-RCP8.5).

FallowFF- A policy scenarios that explores what level of additional agricultural production could be possible if the
Forest and Fodder sectors were gradually Fallowed. Principle of “Substitution-of-Service” applied. Focus on the
brackish GW Supply.

StablizeGW- This policy scenario focuses on the sustainability of the renewable GW supply of Al Ain regional aquifer
under current and future climate. Exploring how local groundwater could be conjunctively used with imported
desalinated water.

Water Sources Include:

15 wadis catchments

3 Fresh groundwater objects (GW_C, GW_S, and GW_N with an 
Initial Storage total storage of 5 BCM

1 Constant Head GW Boundary (GW_W)

1 Brackish groundwater (GW Brackish with 50 BCM of Initial 
Storage)

Desalination (“Other Supply”) as a supply Al Ain region

Water Demands

Indoor;  Outdoor; Amenity via reuse 

Agricultural demand by 4 main crops.

Estimated Water Uses in the Al Ain Region

Fresh GW Storage for 

the 3 Alluvial Aquifers
Water Used by SectorWater Supplied by Source

BAU & BAU-RCP8.5

Fallow FF

Stabilize GW

Steady State Conditions BAU-RCP8.5

Current & Future Precipitation 

over the Oman Mountains

Supply Delivered by 

Desalinization

Supply Delivered from 

Alluvial Aquifers
Conjunctive Use of Alluvial 

Aquifer and Desal Water


