


Location Map of Jafer Basin



Digital Elevation Model of Jafer Basin



Digital Elevation Model ( contour interval 20m) of Jafer Basin

the largest concave in Jordan



Landsat TM image of the Geomorphology of Jafer Basin



Geological setting of the Jafer Basin Area



The Shallow Aquifer System (The Um Rijam aquifer B4)

The Middle Aquifer System (The Amman Wadi Es Sir aquifer B2/A7) lower Ajlun (A1‐6) 

The Deep Aquifer System (Disi and Kurnub)

General Hydrogeology of the Jafer Basin Area



Model Objective

Develop a three‐dimensional groundwater flow 
model for Jafer Basin using MODFLOW

Determine the sustainable yield for Jafer basin

Investigate different scenarios of 
groundwater management of Jafer including 
variation of abstraction and recharge rates



Model Design
GIS and Remote Sensing Data 

Basin boundaries of the basin; Surface and ground boundaries
Rainfall stations and wells distribution
New modified isohytal map
Aquifer contacts, GW Flow pattern, Thickness, Base, A1‐A6, B2‐A7, B3, and 
B4‐B5
Geological Contacts and develop a new simplified geologic map for the basin 
and area surrounding 
Major Geological structures framework
Hydrogeology map
Hydrological and Hydrogeological required layers: abstraction, boreholes, 
thickness of aquifers, isohytal maps, transmissivity layers,…etc
Isopach maps for the aquifers
Drainage Pattern image 
Landsat TM image of the basin 
Topographic contour map at 20m and 5om interval
3D Digital Elevation Model



Hydro and Hydrogeological data

Abstraction Wells 
Climate Stations 
Rainfall Stations
Water level
Ground water wells
Lithological description wells
Formation description wells

Geological Data

Geological map



model consists of



Model Boundary
physical boundaries that formed impermeable 
bodies or rocks (such as faults) or large water 
bodies (such as lakes), 
Hydraulic boundaries that form as a result of 
hydrologic conditions such as groundwater 
divides or flow lines.

Model Layers

Recharge and Discharge

Groundwater Through flow

Hydraulic Conductivity





Deficit (MCM)Abstraction (MCM)Safe Yield (MCM)Groundwater Basin

-53.97178.97125Disi & Mudawara

-74.9162.487.5Amman-Zarqa

4.2535.7540Yarmouk

-15.1530.1515Jordan Side Valley

-41.0565.0524Azraq

-11.3938.3927Jafer
-14.6435.6421Jordan Valley

-36.9993.9957Dead Sea

-2.68.15.5Araba South

6.631.378Hammad

505Sirhan

-2.526.023.5Araba North



Rainfall 
volum
mm3

Flow 
coefficient%

Flow 
volume

mm3

Evaporation 
coefficient

%

Evaporation 
volume 

mm3

recharge
Coefficient

%

Recharge 
volume

mm3

370.810.712.6397359.692.298.49

Hydrological Surface water budget 2022 for Jafer Basin



private irrigationtourism
Government 

irrigationTotal

productionwellsproduction
wellsproduction

wellsproductionwells

10.601250.0010.50338.39228

private domesticGovernment domestic
nomadicIndustrial

productionwellsproductionwellsproductionwellsproductionwells

0.49 813.93660.0012.8725

Groundwater extracted from Jafer Basin and its uses 2022



Behavior of Monitoring Wells




