
Abstract 

 
Surface-subsurface water interaction plays an important role in controlling 

groundwater chemistry, understanding this process is the basis for sustainable 

development. This study aims to investigate the surface water recharge from Lake 

Nasser into the groundwater of the Nubian sandstone aquifer in Toshka area. To 

achieve that, forty nine water samples were collected and chemically analyzed. The 

geochemical modeling code NETPATHXL, statistical analysis and distribution 

maps of saturation indices for different minerals are carefully studied. 

Results indicate that Lake Nasser is one of the main potential recharge 

sources to the Nubian sandstone aquifer and the distance to which the seepage 

process is ranging from 50 to70km. The saturation indices of calcite, dolomite, 

gypsum, anhydrite and silica minerals show negative values, decrease in the same 

directions of water flow, indicating sub-saturation and high potential for 

dissolution of such minerals. This can be referred to dilution caused by mixing of 

leaked surface- water from Lake Nasser with the groundwater in the Nubian 

sandstone aquifer. The contribution of recent recharge varies largely from 1% to 

93% with an average of 48%, the mixing ratio is quite high and confirms the 

recharge from surface water of Lake Nasser. SPSS program were used to estimate 

factor analysis and cluster analysis. The result of factor analysis showed two 

factors (F1 and F2). F1 factor refers to leaching and dissolution processes. F2 is an 

indicator of the hydrochemical effect of leakage from lake Nasser to groundwater.   

The scores of these factors were spatially distributed which showed that, 

the high values of F1  are found in the middle part of Tushka area.  On the other 

hand F2 implies that, the high values of F2 are found at the eastern part of the study 

area, near to Lake Nasser. 
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خٛز الأَاو ٔ  انُقٙ نزكٗاانًخٕاضع إنٗ رٔح  جٓذأْذٖ ْذا ان

انذٖ  –يسك انخخاو سٛذَا يحًذ عهّٛ أفضم انصلاة ٔ أحى انسلاو 

قزأ ا" -عز ٔ جم-أرسهّ ربّ بزسانت انعهى فكاٌ أٔل يا أَزل عهّٛ قٕنّ

باسى ربك انذٖ خهق" ٔ أرسهّ كذنك بخكزٚى انعهًاء فأَزل عهّٛ "قم 

ٍ ٚعهًٌٕ ٔ انذٍٚ لا ٚعهًٌٕ" ٔ قٕنّ "ٚزفع الله انذٍٚ انذٚ ٚسخْٕ٘م 

قٕنّ "إًَا ٚخشٗ الله يٍ  ٔدرجاث" حٕا انعهى أٔيُكى ٔ انذٍٚ آيُٕا 

إًَا بعثج ل صهٗ الله عهّٛ ٔ سهى عٍ َفسّ )عبادِ انعهًاء" ٔ ٚقٕ

انعظٛى ٔ عهٗ أْهّ ٔ صحبّ ٔ  انُبٙيعهًا( فصلاة ٔ سلايا عهٗ ْذا 

.اٌ إنٗ ٕٚو انذٍٚيٍ حبعٓى بئحس  
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