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DAKHLA AND KHARGA OASES> EGYPT* 

The background information for the Dakhla and Kharga oases is as follm·IS: 

(~) Region: north-eastern Africa; 

(b) Geography: extensive depressions (oases) in desert plains; 

(c) Climate: arid· mean annual rainfall in the Dakhla oasis, 1 rrm; in the 
Kharga-oasis, less than l :rom. Rainy season, if any, in the winter. Temperatur~, 

over 50°C during the summer :. 

(d) Reservoir type: sedimentary basin, artesian aquifer; 

(e) Hethods of investigation: geological mapping; geophysical exploration 
( gravimetric, aeromagnetic) ; drilling; age-dating by carbon-14. An electric 
analogue model is under construction 

Ground-water reservoirs 

The Nubian sandstone (Cretaceous) uniforlll~Y underlies a vast region of the 
north-east of Africa several millions of square kilometres in area. The cutcrop 
area of this formation is as far as 1,000 km to the south of the oases in Sudan 
and Chad. l1aximum thickness is 2,500 m. Faults~ anticlines, synclines and deep 
c;:hannels exist, and influence ground-1-rat e r occurrence and flow. 

I 
Sandstone constitutes the principal reservoir rock. Interbedded sha les of 

lovr permeability make the aquifer heterogen eous and highly anisotropic. Ei ght 
1-rater- bearing zones have 'been distinguished . Eo•rever, +.he aq_ui:fer may be 
considered one hydrological unit with vert i cal le!aka ge . Temper&ture of t h e 1-rater 
increases with depth. 

.' T·t,:o ancl o eue :rr o~els ha'\re ·been de s i gr1ed . rl' b e n1odel. of the t1-.ro o ases s i mu.l at e s 

i 2.n ar e a about 270 x 1 80 .ktl1 . A general model of the \riest e :rn Deser t simula t es c:.n 
a rea about 700 x 1 ~ 000 l~.

l. 

Hater in d e ep aquifers i s f a ir to good i n quality. \fater in shallmr a quifers, 
in sor.:e plac es, is :poor in quality m;ing to hi[Sh evaporation and salt depos i t ion. 
Principal recharge of the grourld-'\-rater reservoir took place during the Pleist ocene 
period. The age of the ·uater determined by carbon-14 dating , V'aries fron 
20,000 to 30,000 y ears. Abundant precipitation evidently took place in the 
Pleistocene period. Currently, rechar ge by pr ec i pit.at i on i s r r n.ct i call y n i l . The 
·uaters of the Hile River contribute l ocal ly , but their ev e r-al l e f fec t is 
negligible. 

The hydrauli c conductivity coefficient (K) varies fron 2 to 5 m/ day. 

'* rc!ise study Ho. 16 p r epared by R. De \·:ic; ::;i:, (Unit ed States of .A:;:Ikr :i c e ) . 
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Almost all wells are self- flow: ng at the time of c o nstruction. They flu\led 
freely Hithout control. As a result, the piezometric head declined , and many ,,,ells 
ceased to flmr . Pumps were i nstalled in SOJY'e, but t he construction of others did 
not permi t pu_'Tlp installation. Efficiency of most ve1ls vras a lso reduced 
considerably OI·Iing to corrosion of casing and screens. Various kinds cif casirw and 
screens have been installed in an attempt to find the most suitable material and 
design . 1'Jater is used principally for humw consumption and small-scale irrig ation. 

The economica l - technical problems are: (a) The great depth of drillinv, 
exceeding 1 ,000 m in some places; and (b) The a-nt icipated lo,-rerin£! of the 1-rater 
level by future exploitation (l m/year) -:will require deep--11ell pumps and a p ovrer 
supply. The hydrological problems are: ( a ) Inadenuate s pacing of 1-rells , resulting 
in over-exploitation of t he same 1-rater-beeJ::-:inr zcne in the same area ; and 
(b) Uncontrolled vTater flm-r . 

Proper development of the grov.nd-Hater reserrolr is essentia~ for the 
conti nued soci a l and econcmic uell-bei n g of t l:e re_:rio~1. It is ~'loped t L_at the 
analogue models \vil1 sinmlate conditions accurstely ; and. t lms ':Je utilized to 

' deter mine either safe yield or the rate of mininr and head decline , so that proper 
provision for suitable vrell~construction and pu_mps can be rc.ade.l 

I 
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2
At Knarga Oasis , coefficient of transmissivity (T), averages about 1,400 m /day. 
At Dakhla Oasis,!:._ averages about 4,000 m2 /day; -;-oefficient of' storap:e ( ~) varies 
from 0.002 to 0.005 in the deeper zones. 

Discharge is mostly through ,;rells. ShallovJ vrells (also called nnative n or 
nRoman~~' wells) produce from the uppermost artesian zone ~ ueep tube-vrells p r ccuce 
from the lm-1er artesian zones. 

3In the Kharga oasis sballow wells discha.rged 100,000 m /day in 1961 ; 1 30 deep 
1.;rells discharged 450,000 h1:5/day in 1962, but only 130,000 rn 3/day in 1966. Th<2 
principal reason for the decrease vras the decline of artesian pressure. In the 
Dakhla oasis, shallovr vTells discharged 190, 000 m3 /day. 

The ground-water balance for the Nubian sandstone aquifer in the Hestern 
Desert vill be computed with the aid of the analogue model. 


