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The Aswan High Dam, or "9add-el-Aal1", is this huge 
roclcfill type of dam which was built across the River Nile, 
about 6.5km. south of the old Aswan Dam. It has created 
in front of it a huge man-made lake which extends in Egy_pt 
for almost 350km. under the nalile Lake Nasser, and in the 
Sudan for about 150 km. under the name Lake Nubia. 

The environmental impacts of this dam have attracted 
a good deal of attention, inspite of the fact that they 
are the same kind of impacts which accompany big dams and 
their man-made-Takes. Before dealinG with these impacts 
we refer to some of the facts about the River Nile, and 
its development programlileS which ended by the construction 
of the High Dam. 

River Nile HydroloGY 

The discharge of tlle River i:~ ile is subject to wide 
seasonal variation::;. About so,; of t h e total annual di::.­
charge falls in the floou season, i'rom Aut;;ust to October, 
the ren;.ainder is spread over the rest of tne year. About 
85% of this annU3.l discharge originates in Ethiopia, and 
15~b in the lake plateau in Ceutral Af1·ica. In tllis plateau 
rises the White Nile, which is the oain sotu' ce oi' water to 
the Nile Valley du:;:oint; the lo\'J period of the sum:,1er. This 
"Sw:u.1er Water11 YISS the linitillt;; ! 'actoJ.' in the e~'-,t;ansion of' 
perennial irrie;atior! in EQ'_vt. Any increase ill the culti­
vated area requirea a correspondin~ incl'ease in the SU!!'.ner 
Water, and this used to be obtained b.:; s i;oring flood water 
to be utilized ourinb the low <;c.::iod. Thi:.; i:.:; tl le "aumllll 
storagen of water, that is the atorase o1· "untilllely w~1t0r" 
in the days of suplus • and releasinG i '~ as "tiwel.}' watei·" 
in the days of shortage. 
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ca:.:o w.il;ll "C LC i.JLd.l ,: i, :._, v.i t; ~ .C: i :...;rian JJ~~!il i n l'~: L· 2 \ iivh a 
ca.1-~ci t.> o:f.' :.~bu ut; 01w biLLion c ul.>.ic mt: Lr..::.:; . 'l'hi:..; JJum v1us 
heibh'Lene.i twic e : t i1e l'irst wa:.; cou1pl e l;cu in 1912, just 
t en year B a fter ti'!e comple ·~ ion of t he ori g i nal r am, t;o 
r ais e i t s c apa -:. i ty to 2. 5 ~ill i on cubi c l.lctrcs . 'rhe s e c ond 
hei~htenin:.; r1o.s coopl e-ced in 1934 , a1:.<.i it doubled the 
CO.j)a c H ,y oi' t!:c l J::lCJ. to jt:;.;t ove:;] 5 billion cu. r.:1 . 

Followint; t he .As\"Jan Dar:1 , two oti:1e r da u..s were built 
in t he Sudan; Gaba l .Awli a , f o:c t i:e bene f i t of Egypt , and 
Sennar f or t he benef it of t r;.e Suuan . 

~ Apart from t he seasonal variation in the discharge 
of t h e Rile, t ile total annual discharge is subject to 
wide fluctuations from ydar to year. The year 1878 saw 
the highest .discharge on record, with 154 billion cu. m., 

' and t l:e year lS13 witnessed the lowest discharge with 
only 42 billion cu.m. As an explanation to these wide 
fluctuations it YJas assumed that the quantities of rain­
fall follow a cy cle of 100 years, wi"i:;h 50 years of heavy 
rains a n d 50 years of less rainfall. This was supported ., 
by observations of the mean d iscnarse at Aswan. Thus the •r , 

s h o:ct term s ub-annual stor age would be inadequate in low 
y ears for t he i:l:·r i gation of the land under cultivation, 
and that under reform . Th e long t erm storage is t h e 
solution, and t h i s c ame to b e c a lled "century stor a Ge". 
In good J·ears a res er·ve will b e built up to be used in 

· poor ones. Such long-term r eservoir should have a very 
· nid e area• La:ce Victoria was prop osed for "centur y 
, storage" because of i t s very wid e surface area wh ich is 
: about 57,000 sq• lcm., so the required capacity for the 
· lone; term storage could be e 11SUJ.' ed by raising its level on­

to ly a few u:etres. However, Lake Victoria reservoir would 
·:. be of lit tle use to Egypt, as the bulk of the flood-water 
; flows a long way dowr.stream. Thus full control of Hile 
_; water could only be realized by creati~ the long-term 
: reservoir on the river itself. A suitable location \Vas 
· found, about 5.5l(!ll south of the .As\·Jan Dam, whe re t h e As\van 

·~ High Darn was built creating a huge man-made lake, Lake 
:, Nasser . 

. Tile execution of the Aswan High Dam was preceeded by 

. ~: very extensive feasibility studies. It -Nas a schellle of 
:colossal <iiuen.sions, calling for heavy expenses and envi­
sac;inG such far-off objectives, while at the saLle time 
entailint; siO.e effects which transcends the limits of the 
local areas. Local and foreign expertise was c a lled upon 
to stud~ the proposed .f-.l.'Oject and to co!Upare it with other 
alternatives, ar.d it was finally decided to build the High 
Dam, which was completed in 1958. 

Some <lata about the Hieh Dam 

'r L.e Aswan Hi1;)1 Dam is 111 m. above the river bed, 
and the construction material used to build it is about 

177<J 

4 3 million cu.bic metr t!S of granite reel'. ~. ~~1....i a ·nu. ~t;i_le~ 
bu ilci i ne; rP;;.r.ter i a l s . ·~i:te t o t ul lcu::;tlt o:r t nc J.an1 a ... 1.t.., 

· 3-8'l 0 · t .... VJ; dtt• o.t the base i ::; Cjo O m. , . aw.l o.tc res t ~s 7 m., ~ -~ ~ • 
t h e crest only 40 m. 

The Dai.J. clos t::s t i1e river at about 5.5 kLl . U,t-s treaw of 
t he old Asvmn Dam, ar.<l t fJ.e flow o:L tae r ive r i s d iverted 

· into a side caf'..al. Tl.e uiver·sion caual is an ups~:: eui!l 
and d ownstr ea};l. open canal. 'rhe centra l 2a rt ~~ "C <lJ..S 
canal cou.sis ts of six 1iunnels, each oi' 15 m. cu ame ter . 
At the dovJns·t reat:.i end of the t unnels t l.e re. a r 7 t we lve 
electric units ca.J?able of gener at;inc; 2 . 1 m~ll1.on 
kilowatts. 

Environmental impacts of the High Dam 

The Aswan HiBh Dam has caused major ecosystem 
modifications in the immediate vicinity , and at far away 
locall.ties. 

Some of t i:lese modifications were immediate c h anges: 

a. Terrestrial system changing into aquatic . syste~, with 
the enundation of vast areas of land, wh1.cn, t.o.ough 
ratuer t h inly populated, but it caus ed . t he relocation 
of people from their traditional homes to new ones. 
It also enundated land rich in hist orical monuments, 
which had to be dismantled and moved to other higher 
localities . 
ForeLlost amongst these is Abu Simbel Temple. 

b. Riverine system changing into lacustrine, namely the 
changing of abot.t 500 km. of the River Nile into a 
huge water reservoir extending across the borders of 
Egypt into the Sudan. This v~st man-made lake is the 
second largest in the wo::ld, ·exceeded OJ?-lY by L~ke 
Bratisk in the Soviet Unl.on. The Egypt1.an portl.on 
of the reservoir is lake Nasser , and the Sudanese 
~ortion is Lake Nubia. 

The following table gives some key note information 
about Lakes Nasser and Nub.ia: 

Lake Nas s er. Total 

only Reservoir 

292 km2Length 
Surface area at e1ev. 160 m. 2,585 km2 , n at elev . 180 m. 5,248 km} 
Volume at elev , 150 m@ 55 · 6 km3 

II u 132-5 km" 180 m. 
5,380 km .Shoreline length at 160 m. 

· ,, ,, at 180 m* ? ,844 km. 

http:portl.on
http:Egypt1.an
http:m~ll1.on
http:caf'..al
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: .. ..:: nr ':J .i. ...~l: : ~ c· :, c 1 uv • 1 S 0 w. . 8 . 9 kr:l . 7.1 .lr..m 
" " a t; elov . l t O r:i . 1 ~ ~ . 0 k rn . 12.5 k~ 
11 oe1-.tlr at nlcv . 180 r:r. 25 . 2 m. 25.2 m 

;.:a:dw.um j eg-:;ll a t elev. 180 r:1 . 130. 0 m. 130.0 m. 

'l' .;.e to :;al volu"-.e o1' the rese.!'voir include s about 30 km3 
Jead storac.; e to co11tain t te silt ex_pected to deposit in 
t he lake ovP.r ! ~lOl.' <~ t han 500 years. 

'l'he live storat;e in t he reservo~r . is u.sed to guarantee 
a con::;t.ant annual draft of 84 billion cu. m. of water, of 
wllich 55.5 billions will be 1'or the benefit of Egypt, and 
18.5 billions for t he Su.:.an . The remaininG 10 billion cu. 
:n. are estL1ated lost by evaporation and see.l)age. 

c. Change s in the regime of water quantity and quality.
'l'he flow of water which used to vary from 220 to 
14,000 cu. m./sec. is now regulated between 930 and 
2,600 cu.m./sec to meet the irrigation requirements.
This meant stopping the release to the Mediterranean '!-· 
of huge quantities of water which amounted, in some 
years, t o 100 cu. km. 

These ecosystem modifications caused by the Dam and 
its man-made Lake, have various impacts on the environment 
in t he wide s~nse of the word and spreads through human, 
biologic, atmospheric, hydrologic and earth crust components
of t he environment. 

These impacts are of vital importance to Egypt, and 
they are studied by a number of ministries according to 
their interests and specializations: the Ministry of 
Irrigation and Agriculture, Ministry of Social Affairs 
and Ministry of Public Health. There are other scientific 
agencies which deal with these impacts in a more integrated 
mam"er. Forer.aost amongst these is the Academy of Scien­
tific Research and Technology, which, tobether with the 
above ministries and other scientific agencies in the 
country and abroad, deal with the impacts in an integra­
ted manner. 

The major environmental impacts are: 

1. Siltation in the Lake 

Each year th~ large amount of silt and suspended 
matter which the llile used to either deposit on the 
soil in the valley, or to carry all the way to the 
sea, is now deposited in the reservoir. Sedimentation 
results are needed to determine the effect on the 
reservoir capacity, and the pattern of the build up of 
the river delta created in the Sudan. Before damming
the Nile, the suspended matter passing Aswan ranged 

between 100 - 150 million tons pei' ~· ear . Durin5 the 
first years of storage (1964 1967) the silt deposi­
ted alone the whole length of the reservoir, and th.e 
turbid water reached the High Dan. In 1969 it rea ched 
only a point within 100 km. upstream. of the Dam. 

Observations during ~he few yeafs si~ce t~e . 
complete da~ine of the r~ver show t1mt s~ltat~?n ~n 
the reservoir results in the loss of about 60 m~ll~on 
cu. m. of its capacity every year. Thus t ile dead 
storage capacity of .30 cu. km. \'Jill be filled, as. 
calculated befo:ce, ~n about 500 years. Howe'!er, J.t 
is expect~d tbat turbid water would, in t1.;. e :~:utw;·e, 
flow throu.;hout the whole lene;th of t he r.~servoir, and 
deposition will be reduced. 

As a resul·b of t his siltation in the reservoir, 
clean water is now flov1int;; tlu:·ough the rive~· causing 
eroSiQn to t he river bed atld banks, and, to some 
extent to existing installations alont;; tile 1\ilP.. One 
soluti~n to t his problem is the construction of a 
number of barrages to reduce the speed and f?:.:'?e of 
t he clear water. Tlle se barrages would be utJ.l~zed :for 
power generation. The ot;her solution adoRted by th~ 
oinis "~ry is S'; illing water int o a d.e_pr essJ. on locatea 
to the west of the lake i.e. Toshka DepJ.:ession. 

A far awaj· effect of t h is siltation in the r es er­
voir is the erosion of tlle Ni le Delta, one thousanu 
kil ometre s m·1ay. This Delta used to build up during
t he fl ood season \'Ji th the silt carried to t he 
Mediterranean co~apensatiug for any losses which resul­
ted from t he \~ iute r waves the ;tear before. This ui1ore 
erosion of the Delta is studied by tl1e Academy to find 
out the best w.ethoJs for t ne protection of the J)elta. 

The loss of the silt has affected t he soil which 
used to build up every year by nutritiol~ _material. . 
Studies are bein£:; carried out to assess t ue actual nutr~­
tive value of tl1e silt and to f ind tile t r ace eleuen-cs 
present in order to compensate fo:.: all this by usinr; 
fertilize:r·s. 

AGain the silt is utilized for t:J.akine; bricl~s which 
are dried fired and used as buildinG bricks. ~his s ilt 
used to b~ Jredt.,;ed from canals JLU'iuc clourint;; 0_1;orn·.;1ons.
With the absence of tllis silt, researches have s ucceeded 
in utilizing sand for making sanq buildiD£; bricl:;s. Yet 
the costs of dredging of the canals has been reauced. 

2. P...ydrometcoroloe;ical cb.anCjeS in the reservoir vicinity. 

The creation of the reservoir has an impact on the 
local weather conditions, mainly becaus e of the evapo­
ration o:f water from the surface. Since evaporation
is directly proportional to surface area, it l~s become 



an irnpor-cant factor as tne l ake is fi lling to its 
capacity . It was calculated that the raising of t ile 
water level by 20 m. (f~om 160 t o 180 m.), has 
double~. the _lak.:. surfa~e (fl.'Om 2950 sq. km. to 6118 sq• 
km.) m.uch ~s accompan1.e d by an increase in evapo.ration 
r~te froc 6 cu. km. -co 10 cu. km. of water annually. 

Agricultural development in the region, as well as 
t l_le la1:eshore ecology, · depend on air temperature and 
htimidity. 

! 

3. The reservoir shoreline ecology 

. The creation of Lake Nasser in the desert area 
has an effect on the mar;:;inal land surrounding the 
l~ke. Parts of the coastal zones are flooded each 
year a!ld receive certain amoun~;;s of silt de_flending
oii thea.r slope and locations. 

~ On the other r~nd, the coastal zones will contri­
bv..te to the mineral enrichtaen·c of the lake. There is 

an input of nutrieuts and organic matter into 
t lre lal;:e fror.1 the flooded shoreline. 

4. \later Quality in the Lake 

~ As a direct r esult of t he long impoundment of 
water in t he reservoir, changes in water quality will 
take place: p~sical, chemical and biological. These 
chanbes will have direct effects on the river water 
quality. 

Lake thermal stratification was found to take 
place during the summer. This has sie;nificant effects 
on the physics, chemistry and biology of the lake 
water. The stagnant water layer at the bottom of the 
lake rep:x:·esents a condition where the biological 
d~composition of organic matter completely removes 
d~ssolved oxygen which cannot be replenis.hea. A.s a 
result, anaerobic biological populations takes over 
and start to reduce nitrates to nitrites and ammonia. 
This is followed by sulphate reduction which results 
i.~ the formation of H2s. 

· These physicochemical interactions will bave the 
following results: 

,. a) The absence of ox,ygen will have effects on the 
lake fisheries. 

b) The anaerobic biosynthesis will result in the 
formation of such gases as CH4 and H S which will2interfere with water us e. 

c) The anaerobic waters withdrawn from the r<::sorvoir 
by the turbines, toe;ether with their content of · 
H2 s, misht have corrosive action. 

5. Water quality i~ the River 

In so far as Egypt is concerned, since the 
construction of the High Dam, the River Hile bas a 
new source, vzhich is Lake Nasser. Vlater quality,
fauna and flora are all mainly deyelldent on Lake Nasser 
ecosystem. The intP~~0tions which occur in t h e Lake 
have dotainant effects on the I."iver ecosystem and its 
multipurpose water use; municipal water supply, indus­
trial water supply, irrigation, fishery, etc. Thus the 
impacts of Aswan High Daw on the water quali t y of the 
Nile extenJ to the Mediterranean. 

'• ·11e river ecosystetr. i3 un.Jergoint,; rapid cao.nges 
in river !llorphology and water qual i i.;y, an d excessive 
prQJuction of vesetation and floatinu plants. These 
clw.nges, and others, are the :cesul t::J of a number of 
factors, all related to the High Dat:: and the closing 
up of the two branches of the .Delta: 

a) The river carries downstreao a considerable a1.1ount 
of the biomass generated in t he LaJ{e. 

b) The river receives , and keeps, huge amounts af 
organic and mineral materials from agricultural 
drainage, under5roWld percolation and sewage 
discharge. All this goes to affect t he river 
eutrophication. 

c) The water flow has a dominant effect on river 
eutrophication, causing problem of aquatic 
vegetation. 

A comprehensive river survey and monitering 
program is carried out to provide data on various 
aspe cts of river ecosystem. This data will consti­
tute the basis for fortaulation of water quality 
raodels which are oandatory to co~truct a loGical 
a.YJ.d rational framework to aid in de:civing strategies 
for river management. 

So far we have aiscussed the impacts of the dam 
on the lake and the vicinity, and the impacts along 
the river. 
There are other impacts of the dam which include both 
the lake and the river. 'l'hese are the human impacts: 
social, public health and ag:x:·icultural. 

6. Social Impacts 

The primary e~~ial impacts associated ~ith the 
High Dam and Lake Nasser are considered to be the 
following: 

a) Population displacement from ' the Nubian Valley 
which is now covered by water. In 1964 the EgyptiaD 
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g overr~ent completed t he relocation of about 
50,000 Uubians from their homeland to new homes-. with new environment • 

b) new fishinp.: communities moved to the lake with 
the development of lake fisheries. 

c) New agricultural practices are now followed by 
fa:'lll~rs who are shifting from basin to perennial
irrigation. Instead of only one crop, they have 
now two or three crops wnich have to be attended 
to, with the result that they have to stay on 
their land all the time. This is affecting their 
mode of living. 

d) The construction of the High Dam has resulted in 
industrial expansion in certain regions of Bgypt,
resulting from the availability of more power. 

e) The construction of the dam has created employment
opportunities to ti10usands of worlcers. The !'roject
has also helped in the training of certain cadres 
of persons, and helped in solving the problems oi' 
shortage of skilled labourers in certain fields. 

7. Public Health Impacts 

An assessment of the impact of the Aswan High
Dam on public health in Egypt has to account for 
schistosomiasis, which is a major endemic disease in 
Egypt. The extension of irrigation and the change
from basi~ irrigation to perennial in Upper ~gypt is 
bound to ~ncrease the occurrence of the aquatic snail 
vectors of schistosomiasis. 

8, Agricultural Impacts 

The main impacts of the Am•an High Dam on 
agriculture in Egypt are :­

a) Land reclamation: Apart from the change over from 
basin to perennial irrigation in Upper ~gypt, 
\'lhich results in vertical increase in land produ­
ctivity, more land is reclaimed making use of the 
increase in available v1ater for irrigation. 'l'his 
expansion of land, and the tendency to over-irri­
gate, require a corresponding expansion in the 
cons tr~ction of drains, 

b) VIi th the disappearance of the annual floods in the 
Uile Val.iey, the ground water level has become 
rather stablised, though somewhat higher. The 
salinity in the irrigation canals is increasing,
and some of the reclaimed lands are facing diffic­
ulties. 

'• 

The Dat a :i3ank and Modelinr; 

All the data made available from p·esent stuuies 
on the above nentioned impacts, special ly those concer­
ned with water quality, are selected and stored in a 
computer for future a nalysis and retrieval. 

Information v;ill be made available concerning all 
aspects of water quality. 

Proble~s of water quality are quite complex, where 
seve~ variables and parameters are involved. For 
col!lplete investigation of these problems ecosystem
modeling will oe constructed to help in the decision 
makirl[; actions. 

Some of the impacts of the Aswan High ~am have 
negative effects, but these are over-weighed, by far, 
when compared ~ith the benefits so far accrued: 

1. The protection of the country from high and low flocds, 

2. Securing enough water needed fer ae;1·icultural ex.l!ansion 
and for industrialization, 

3. Increasing the electric power, and :.1aking it available 
for dof!lestic and industrial purposes. The Aswan High
Dam has more than coubled the electric pow~r, 

4. Creating a huge wealth of fish in Lake Nasser, which 
tlore than compensates the losses of sardine along the 
coast, 

5. Improving naviGation conditions, ~1d 

6. Creating ~reat possibilitie3 for oore tourism in 
Aswau area. 

_I 




