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The physical limnological studies of Lake Nasser, such 
as temperature, conductivity, transparency, and water 
level fluctuations had been examined during the period 
1970-1974. 

From the temperature observations taken in the lake 
the thermal regime of Lake Nasser from one seanson 
to another was studied in details in the vertical and in 
the horizonta! directions. The different approaches to 
estimate evaporation were applied to calculate thc 
monthly figures of the evaporation losses from the lake. 

INTRODUCTION 

In 1964, the Aswan H~gh Dam vas completed, and since that time all 
the Nile water discharge including the sediments impounded in the Lake 
Nasser reservoir beh<ind the Dam, fig. 1. 

The importance of the Aswan High Dam reservoir, i. e. Lake Nasser, 
is that a minimum supply can be guaranteed all time by storing water in 
years wiith large rinflows and USdng it laiter in yeairs wHh small inflows. 

Lake Nasser appea,rs to be one of the baskally most productive large 
bodries of water rin Afa,ica. 

The present study descriibes some aspects of the phy,sical limnologiical 
characteristJios of Lake Nasser such as the oonductiv;ity, the transparency 
and the water level fluotuations dur.ing the f,ive years (1970-1974). 

From the temperarture observations taken in the lake, the thermal 
regime of Lake Nasser from one season to another was studried in details 
in both vertical and ho:riizontal direc1Jions. The different approaches to esti
mate evaporation were apphed to calculate the monthly fugures of the 
evaporation losses from Lake Nasser. 
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DATA AND METHODS USED 

The data recorded ,in Lake Nasser are phy,siical, l,imnological and meteo
rolog,ical data. The 1imnolog,ical data inoludes water temperature, turbidity 
and oonduofaVlity. The warter temperature was measured from about s,ixteen 
statJions at depths firom O to 60 m be-low surf.ace, at :fiive meters intervals 
durung each cruise, Fig. 1. 
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Fig. 1. Lake Nasser: sections and sampling stations 

The water temperature was measured by the reversing thermometer, 
and by the hydrolab II A portable water qua•hty analyser. The warter sam
ples were taken by Nansen bot:tle. The turbidiity data were taken us,ing 
Secchi disc whiile the oonduotiVlity was measured by the hydrolab II A 
(E 1- S h ah a w y 1975). 

The meteorolog,ical data which ci.ndude wind speed and dii,rection, atmo
spher.ic pressure, relat:ive humidiity and air temperature were taken from . 
three sources: 

1. Aswan airiport meteorological station s~tuated at 5_ km to the south 
west of Lake Nasser. 

2. Meteorological station of Lake Nasser Development Center, at Abu 
Simbel, 275 km from A:swan. 
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3. Direot measurements of climatological conditrions over the lake dur:i[lg 
each cruise. 

All the data taken from the lake were carried out by the Research 
Ves-sel Bolti. 

FLUCTUATIONS OF LAKE LEVEL 

Vater •level iin Lake Nasser lis varied accor,ding to the value of stored 
water. Thiis amount, ,in turn depends upon the amount of 1ncorning vaters 
(inflow) as well as the amount of water that passes through the H. D. for 
purposes of ,i,rrigat:ion, electr ic power , etc, (oufflow) . Also it depends on 
the waiter lost from the lake by evaporatiion. 

The ,s,torage was increas1ingly from yea1r to year dur,ing the faUing stage 
of ithe lake and consequently the water level was ,increasing as shown 
in Fig. 2. 
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Fig. 2. Water level in m and storage in m' X 10' in Lake Nasser during the period 
1964-1974 

The seasonal filuctuation ,in water level of lake can be classifaed to: 
a) Low water period from ApDil to August, with a marked miniimum 

in July where at that time of the yea,r the c!Jischarge of fresh wart:er ooming 
from ·the Eithiopia does not start to flow through the lake. Also the deorease 
in the water level in the lake duning the peDiod June-July is mainly due 
to the high evaporation over the lake as the aiir temperature reaches its 
maximum duning that period. 

b) Higher water levels from August untiil ,the end of the year is due 
to the arnival af the inflowing waters of the flood season. The rate of 
increaise of the water level from year to year depends upon the amount 
of flood water reach year, and of the outflow through the H. D., as well 
as from the water los,t by evaporation and seepage. 
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TRANSPARENCY 

In Lake Nasser, 1he turbiiidity of the water is mainly caused by: 
1- the dense phytoplankton development (diatoms and blue green algae). 
2- the suspended silit and clay of the f.lood water. 

In general, statri.ons with highest transparency were these far from 
1ii.vers or other sources of sediments. So, the transparency was usually high 
in the northe:m part of the lake near -the Hi.gh Dam, ancl decrease towards 
the south. From the observations of the Secchi disc taken in Lake Nasser, 
it is clear that ,the transpa1·ency variies from one season to another. Eg. 3A, 
3B, 3C, show the variation of transparency along Lake Nasser dur,ing the 
clifferent trips. 
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Fig. 3A. Depth of visibility during the 
period March - July 

Dm1ing the winter season (February), the transparency ,rs high compared 
with the other seasons. This can be contributed to the fact that there ii.s no 
flood in that season and also the phytoplankton bloom was not created at 
that tiime of the year. 
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DuI1iing the flood sea,son (August-November) the Secchi disc observat<ions 
gave a higher values near the Hligh Dam and low ones south of the lake. 
This contnibutes to the fact that after 1968, no turbid water coming with 
the flood passed through the H. D. Bes,ides, the suspended part<icles ooming 
wMh the flood water bave been sedrimented along the lake on its way before 
reaching the H. D. At the Khors, the transparency of light was found to 
be lower than that at the open lake infront of the Khor. 
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Fig. 3B. Depth of visibility in Lake 
Nasser during Wintet 
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Fig. 3C. Depth of visibility during the 
period Sept.-Dec. 

CONDUCTIVITY 

Variations in the conduotirvity of Lake Nasser follow the movement of 
the water masses of the flood water. The hlghest conductivirty can be found 
just •in front of the flood water (280-350 m mhos) and the howest va•lue at 
the end of the flood water as wt :is lint,ruding the lake (160-200 m rnhos). 

In winter the varfation in oonductiiv,ity along the Lake varies :from 245 m 
mhos art H. D. to about 223 ait Adlindain (296 km from H. D.). In Summer 
(in particular duriing July), the conductlivity ris higher than that recorded 
during February. 

In Lake Nasser, the conductrivity lincrease with depth as variiation in 
speoifiic conductance are caused by variiations tin the concentra:tJions of 
various conduct<ivi-ty ions. Figure 4, shows the vaDiation of conductivity at 
the surface and at the bottom along the lake dur.ing the cruise of Apriil 
1974. • 
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Fig. 4. Bottom and surface conductivity values 
during April 1974 

THERMAL REGIME OF LAKE NASSER 

Thermal regri,me of Lake Nasser was desm1ibed in terms of ho:nizontal 
va1,ia1Jions of water tempernture along rthe lakt at drifferent depths. The 
longitudinal vertkal $eotion along ·Lake Nasser from Aswan to Adindan was 
desc:nibed du:ning eacn oruii.se duni:ng the years 1970, 1971, 1973 and 1974. 
The seasonal va11iat1ions of waiter temperature of the lake were giiven duri1ng 
the fcrur seanson of the year. 

In winter (February-March), the surface water temperature of the lake 
vanied firorn miruimum value of l6.S°C to a ma:x,imum of 22.9°C. The air 
temperature flucuta:ted widely duri1ng that season wi>th a minimum va1ue 
oh 14.8°C and maxiimum one of 27°C. 

The range of water 'temperature variation at 10 m and 50 rn (bottom) 
was small in comparison with that recorded at the ,surface, Flig. S. 

Duriing rthe spri1ng (Apriil-June), the surface water temperature of the 
lake started to mise up. lt var,ied from a minimum value of 19.0°C to a 
maXlimum one of 28.7°C. The range of variiatiion of ai,r temperature along 
the laike was from 22.8°C to 37°C. Generally lake water temperature at the 
different layers increased from North to South, Fig. 6. 

In summer season (July) the surface waiter temperature reached hiigh 
values as the air temperature raised to o.t,s maximum value duning June. 

Dm1ing that season ;the surface water temperature a,long rthe lake varied 
from 26.5°C to 29.5°C, while air temperatme from 29.3°C to 34.5°C. The 
range of water temperature va:niation at the subsurface layers, along the 
lake was small and js shown iin Fig. 7. 

In Autumn (September-November), the air and surface water tempera
tures started to drop down at the end of the season. The aiir temperature 
changed from 20°C to 37°C duriing that season. The variiation of water 
tempemture at surface dlid not change much from that at the bottom giv,ing 
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Fig. 5. Horizonta! temperature 
distribution (C0 ) in Win
ter: (a) March 70, (b) 
Feb. 71, (c) Feb. 73, (d) 
Feb. 74 
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Fig. 6. Horizontal temperature distribution in 
Spring: (a) June 70, (b) March-April 74 
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Fig. 7. Horizontal temperature distri
bution (C0 ) in Summer: (a) 
July 71, (b) July 74 .... 
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slight varfation iin temperature from surface to botom, Fig. 8. The fall 
overiturn di,sappearred grndually ,toward the south of the lake. 

The vertical dis,triburtion of water temperature of Lake Nasser varies 
from one season to another. In Wlinter, the temperature at the different 
depths along the laike were genera1ly iincreasing art ,the end of the season. 
The difference between surface and bottom temperature along the lake is 
not corn,istent as shown in Fig. 9. At the end of the winter season thi,s 
difference 1increased due rto the dense stmtiificatiion formed tim particular 
at the southern end of the lake. 

During the spmng, the thermal stratiifica'liion covered most of the lake. 
The difference between the temperature of ,the surface and bottom waters 
increased due to the rapid increase Jn the surface warter temperature than 
that of the bottom water, Fiig. 10. At the end of that season the thermo
c1ine layer was well developed at most of the statiions along lake in the 
upper 30 m, FJg. 10. 
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Fig. 8. Horizonta! temperature distri
bution (C0 ) during Autumn: (a) 
Sept. 70, (b) Nov, 70 
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Fig. 9. Vertical section for tempera
ture distribution (C0 ) along the 
lake during Winter: (a) March 
70, (b) Feb. 71, (c) Feb. 73, (d) 
Feb. 74 
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In summer, laike Nasser can be diivo.ded thermally iinto three layers, 
the epi11mindion, the thermoclrine, and the hypohlmnion layer. 

The thiiokmes,s of the epi1imnfon layer varied from one stati.on to anot
her. At some stat:ions it was 5 m thick or less, whiHe at the others it was 10 
meters , Fiig. 11. In the thermocline layer, the temperature gradient varied 

•from a max,imum value of 0.37°C/m to a minimum value of 0.25°C/m. Below 
a depth of 30 m at most of the sta:ta.ons along the lake, thermal strntJifiication 
was less dense, Fiig. 11. 

.. 
" 

,. 
! IO 

.c .. 
Q, •• 
! .. .. 

(c) 

'I; 

~~ --.. ·~ -----,,,"---

./\\ i 
I b) 

Fig. 10. Vertical section for tempera
ture distribution (C 0 ) along 
the lake during Spring: (a) 
June 70, (b) May 73, (c), 
March-April 74 
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Fig. 11. Vertical section for tempera
ture distribution (C0

) along the 
lake during Summer: (a) July 
71, (b) July 74 

DW1i,ng the Autumn season, ii.n September, the air temperaturre starts to 
go down in compa:11ison with the summer months, Consequently this will 
affect on the thermal sitra1Jifacatiion of the lake. In the upper five meters 
the thermal sitratifilcat,ion was more dens !in the southern part than that in 
the northern section of ,the lake, Fig. 12. This was due to the fact that the 
dense stratif.ica:tiion tn the southern part of the lake was mainly attributed 
to the warmer inflowing water of the flood coming from the highlands of 
Ethiopia. From the vert!ical diistribution of temperature along the lake, it 
is clear that the stratification in the upper 30 meter moved down towards 
the bottom layers, F1ig. 12. Dul'ing November, the air temperature continued 
to drop down and the wind strengthened up making the whole column of 
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water in the lake nearly homogeneous, produoing the autumn overturn 
conditions. 

From the temperature observations taken duriing the different seasons 
along the lake, the heat content was calculated. The total heat content was 
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Fig. 12. Vertical section for tempera
ture distribution (C0

) during 
Autumn: (a) Sept. 70, (6) Nov. 
70 

maximum by late September (similar to Lake Ontanio, S w e e r s 1969), 
where li.t reached a value of 26.54 gm cal./cm3• The minimum value was 17.71 
gm.cal/cm3 in late February. 

EVAPORATION 

. Several methods were applied for determining the evaporntion iin Lake 
Nasser. Ln this study evaporaNon from Lake Nasser li.s estimated by the 
mass transfer method (Sve r dru p, 1937 equat,ion and P e nm a n, 1962 
equati:on). There were no faoil!i.ties for applying the energy budget method. 

The values of evaporatoin can be taken as that obtained by Sverdrup 
equation (Sve r dru p, 1937) using Zo = 0.6 (Table 1). The evaporation from 
lake Nasser has the maximum value of 40.95 cm (13.7 mm/day), Jn Septem
ber and has d:ts minimum value durdng Jannuary 16.21 om (5.2 mm/day). 
The average annual evaporation is about 359 cm. Compa11ing these ·results 
with the ones obtained by Om a r and E 1- B a k r y (1970) us,ing indirect 
measurements for Lake Nasser and applying three other different approaches 
it is clear that our results give higher values durdng rthe autumm and 
winter season (Table 2). This is probably night as the parameters used in 
the moilified method of Penman represent to a certain extent the gical 
conditions over the lake. Table 3 give the evaporation in mm/day using 
Sverdrup 37 equation and Penman modified equation. 
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Table 1. Monthly values of evaporation from Lake Nasser estimated using 
Sverdrup's equation 

Month 

November 70 
December 
January 71 
February 
March 
April 
May 
June 
July 
August 
September 
October 

Total 

Annual mean in mm/ day 

Evaporation in cm, z = 1400 cm 
Zo = 0.6 cm Zo = 0.014 cm 

26.69 
24.13 
16.21 
19.32 
28.28 
33.08 
29.43 
29.38 
39.85 
38.11 
40.95 
33.80 

359.2 

9.8 mm/day 

16.82 
15.13 
10.20 
12.11 
17.75 
20.76 
18.64 
18.60 
25.10 
4.15 

25.67 
21.32 

226.2 

6.2 mm/day 

Table 2. Monthly values of estimated evaporation from Lake Nasser by 
approaches in mm/day 

Month Dalton* Combination* Pan* 

January 4.7 3.6 4.0 
February s.o 5.3 s.s 
March 6.5 7.8 7.5 
April 7.8 10.3 9.8 
May 9.4 10.8 10.2 
June 11.2 12.9 11.3 
July 10.3 11.5 10.9 
August 10.6 11.2 10.9 
September 9.8 10.2 9.7 
October 8.6 7.8 7.5 
November 7.0 5.4 6.4 
December 5.6 3.3 4.3 

Average annual mm/day s.o 8.3 8.1 

* Omar and El-Bakry 1970. 

different 

Sverdrup 

5.2 
6.9 
8.7 

11.0 
9.0 
9.8 

11.7 
12.3 
13.7 
10.9 
11.0 
9.5 

9.8 

Table 3. Evaporation in mm/day using Sverdrup 1937 equation and Penman 
modified equation 

Month 

February 
March 
May 
July 
November 
December 

Using Sverdrup 
37 equation 

z. = 0.6 Z = 1400 

6.9 
8.7 
8.0 

11.7 
11.0 
9.5 

U sing Penman 
modified 

equation (1963) 

7.0 
9.1 
9.4 

12.8 
8.9 
9.5 
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KRATAK SADRžAJ 

Razina vode u jezeru Nasser se miijenja u odnosu na količinu akumu
lirane vode, koja opet ovtisri o ve1,i6in,i dotoka ti ,izlaza vode, kao i o evapo
racijri i gubicima kmz tlo. Niža ,raz,ina se pojavljuje od aprila do augusta, a 
viša ra:zJirna od augusta do kraja godine. 

Pro2Jirnost vode u jezeru Nasser je uglavnom uzrokovan gustoćom 
razvoja fiitoplanktona te suspendiranom ilovačom li glinom poplavne vode. 
Za vrijeme sezone poplava (august-novembar) opažanja prozirnostri pomoću 
Secchi ploče daju vli.soke v11ijednostri u blizinli. Veliike brane, a niske v!"ijed
nostJi južno od jezera. Uzrok takove raspodjele može biti u činjenioi da 
posliije 1968. zamućena poplavna voda praktično ne prela2li preko brane. 

Promjene konduktivli.rt:eta u jezeru Nasser slijede do neke mjere go.banje 
poplavne vode. Najviišrr konduktivii.tet je izmjeren upravo ispred poplavne 
vode, a najni~i na zadnjem kraju pojavljlivanja te vode. Konduktivitet u 
jezeru raste s dubinom oviisno o koncentraoijii razrnih jona. 

Termal,ntl režim u jezeru je opii.san pomoću horizontalnih promjena 
temperature na razlii.čitim dubinama, a u ve2li s promjenama temperature 
zraka. Longiitudrinalnii vertikalni profH uzduž jezera od Aswana do Adiindana 
je opi·san za krstarenja tokom 1970, 1971, 1973. i 1974. godine. 

Iz temperaturniih podataka u različitim sezonama računat je sadržaj 
topline. Maksimum se pojavljuje krajem septembra (slično kao u jezeru 
Ontanio, Sweocs 1969) kada dostigne vrijednost od 26.54 g cal/cm3• Miiniimum 
je nađen !krajem februara s vr,ijednos,tJi od 17.71 g cal/cm3• Evaporad.ja u 
jezeru je računa-ta uz pomoć wše metoda. Najbolje vrijednosti daje metoda 
Sveridrupa prema jednadžbi iiz 1937. uz Zo = 0.6 cm. Maksimalna evaporacija 
se javlja u septembru (40.95 cm) a minimalna u januaru (16.2 cm). Srednja 
godtlšnja evaporaoija ii.znosi oko 359 om. Vnijednosti evaporacije dobivene iz 
proračuna budžeta vode u jezeru se ne slažu s ovdje iznesenima. 




