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ABSTRACT 
This study was investigated to show the effects a arid conditions on water quantity and 

quality and the possibility of utilizing surface water for groundwater artificial recharge. Azraq Basin 
is considered to be the most important basin at the northeastern part a Jordan. ft comprises an 
area of about 12710 km2 and located between the Palestine Grids 250to400 E and 055to 230 N. 
The thunderstorm annual rainfall, which forms the major part a precipitation decreases from 300 
mm at the north to less than 50 mm at the south. The calculated runoff ranges from less than 1 
MCM to about 80 MCM spread over 12 subcatchment areas. The water flows from all directions 
toward Azraq depression before tt evaporates into atmosphere. 

There are three aqu~ers in the basin, namely upper, middle and lower. They are 
hydraulically connected with each other by the effect a major faufts and show different flow 
directions. The upper aquifer, which is the only utilized aqu~er, is composed r:A basafts, alluvial 
deposites and carbonates (Rijam and Shallala Formation). It is Sl.ifl..r01g from overpumping to 
cover the agricultural and industrial activities, then salt water intrusion may occur in the near 
future. To maintain the groundwater quantity and quality, it is recommended to utiriZe the 
floodwater for artificial groundwater recharge purposes. The natural materials in the field will help 
in constructing low cost recharge dams. The expected volumes of flood water in the dams of the 
different subcatchments range from 0.24 MCM for \Nadi Unqiya to 12.82 MCM for Wadi Rajil. 

The infiltration model shows that the infiltrated water will need baween 200 and 585 days 
to reach groundwater ood the soil needs between 0.98 and 2.8 MCM to be fully saturated. On the 
other hand, the geochemical model shows that the recharge water will be positively effect the 
groundwater and the high groundwater quality will be assured. The evaporation model shows that 
the flood water remains a high quality even after 40 percent evaporation. 

1.1NTRODUCTION 
Problems concerning water are considered to be the most important and 

significant facing Jordan in the near future. They arise from an arid to semi-arid 
climate with low annual rainfall ranging from 600 mm in the northwest to less 
than 50 mm in the eastern and southern deserts which form more than 80 
percent of the country, a high population growth as a result of refugees coming 
to Jordan and as a result of natural multipr~cation and rapidly increasing demand 
for water to cover the agricultural and industrial needs. 

The rainfall in the arid and semi-arid areas is mainly due the 
thunderstorms. Rainfalls in the Azraq basin occur mainly between October and 
May, sometimes ending a little earlier depending entirely on weather oonditions 
of the particular year (dry, wet or average conditions). Heaviest rain occurs 
during the winter season from January to February (Meteorological Department 
of Jordan, 1988). 
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