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ABSTRACT 

Identifying and quantifying future climate impacts on water 

resources has major economic and societal important for water planners. 

This research has integrated the outputs of the three general global 

models (CNRM-CM5, GFDL-ESM2M and EC-EARTH) downscaled by 

regional climate model (RCA4) under representative concentration 

pathways RCPs scenarios 4.5 and 8.5, into two hydrological models to 

provide approximations of climate change impacts on water quantity and 

quality in El Sheikh Zuwaid-Rafah quaternary aquifer system which is the 

main source of water in the area.  

The projected changes in precipitation of the rising scenario 

between the periods 1980-2005 and 2050-2075 have showed increasing 

by 28% by RCA4-CNRM-CM5 while both other models were estimated 

to decrease. A Simple Bias correction (SBC) technique was implemented 

to correct the simulated monthly precipitation series. A three dimensional 

finite difference flow model (Processing MODFLOW -PM5), and the 

implemented solute transport model (MT3D) were used to predict the 

groundwater and the total dissolved solids storage. Results from running 

the raising scenario RCP 8.5 estimated that by the hydrological year 2074 

groundwater recharge would be decreased from year 1996 by 2.73 M.m3, 

leading with the yearly exploitation to decrease groundwater storage to 

11.83 M.m3 and decrease in dissolve salt storage 33.1 M. Kg.  
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