




M. tl1alobar during the period November 1871-July 1872 showed that the 
water salinity was about 60-64%0 in the northern part and 42-44%0 in the 
southern part. The maximum salinity value of 68%0 was observed In the 
Bitter Lakes' in October, 1871. F4rthermore, his comparative analysis 
between his collected data of 1954/55 and Malabar's data of 1871/72 shows 
that the corresponding curves almost matching towards the entrances of 
the Canal, while having major discrlpancies In the central part (26%0 for 
1871/72 and 48%0 for 1954/55). Fox (1926); Wust (1934) Ghazzawi (1935) 
and Faouzi (1951) found that for ten months of the year (Oct.-July) the 
high density water of the Bitter Lakes was driven northwards to Port-Said 
tiS the water level at Port-Tawfik Is higher than that at Port-Said and 
intermediate in the Bitter Lakes. "1eanwhile, during Augt'st and September 
the low density water of the Mediterranean flowed southward to lake Timsah 
and the high density water of the !Jitter Lakes was extended to Suez, as 
the mean water differences at the two entrances are equalized and the 
wntcl' moves southwatds under the action of the wind. 

lJ- Tlte Meun Sea Level Differences at Port-Said &: Port-Tawfik: 

In winter (October--June) the m~nn sea level (M.S.L.) at Port-Tawfik 
(P.T.) is often between 18.30 m and 18.40 m compared with a M.S.L. between 
18.0 and 18.10 m at Port-Said (P.S.). This head difference which reaches 
n mnxill1um value of about 0.30 In In January, gives rise to a northward 
residunl current. In sum mer (July-September) and due to the prevailing 
north winds the M.S.L. at P.S. of 18.20m Is higher than that at P.T. of 18.0 
ro. This head differernce gives rise to a southward residual current from 
P.S. to 1.he Great Bitter Lake (G.B.L.) and from G.B.L. to P.T. 

Appurently, this Is true, if we consider the Suez Canal as a simple channel 
connecting the Mediterranean and ttle Red Seas. In fact this not the case, 
since the M.S.L. was only available at P.S, and P.T. and sometimes at few 
locations along the southern part of the Canal. Such data Is not enough 
to deduce the M.S.L. along the Canal. During the present study observations 
fl'OI11 nine locations (Fig. la) are used to construct the monthly M.$.L. 
nlong the canol (Fig. 1b), which seems to be a very complicated dieer.m 
nnd not a simple device as previously thought in relating the water level· 
between 1'.S and 1'.1'. 

c- The fresh Water Discharging Into the Canal: 

Miller and Munns (1974) showed that ..'.le~ ..'there is a Signlflc.ant e.t ·,~. '.­
Nile flooding on the Suez Conal through the fresh water ,.e' ~. ". ~ 
Lnke Timsah at Ismailia, and the Suez Canal Crom Lake ~"C' ....r·;·

P.S. Actually, before the consh'uctjon of the Aswan 1I,'rr~t 
of the N He wes very close to shore, which reduc~d "~':. i"tty 
to :17.0%0. Its influence extends to about 20 km into " ~. ' F~m 
thnt point to kilometer 70 the surface salinity var '.~ and 
42.lJ%0 as is abruptly lowered to 36.5%0 at I~ake 1I0rc0s (1975) 
mentioned that in September 1964, the mixed wat " Mediterranean 

207 



and the fresh water of the Nile discharging at Damietta branch Is clearly 
seen below the depth of 6 m outside the Canal which Is then penetrating 
it Ilnd can be easily traced to about 18 km from P.S. While the water 
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The summer season Is described by five curves, each shows a certain 
pattern which diCCers from the other curves. The curve of October 9, 1982 

,. chorActeriz~s the pattern of the Winter regime, I.e. the onset of the 
northward current. The stopping of the fresh water at Lake Tlmsah may 
have accelerated the OCcurrence of tile reversing conditions. Meanwhile, 
the other four curves represent different conditions of the summer regime. 
The most pronounced ones are that of 29-31 August and 10-12 September, 
1986. Although the two curves are nearly similar but each one belongs 
to a certain stage of the current regime. This is well represented In the 
vertical distributions of temperature, salinity and density along the Canal 
(Figs. 8-13). The Influence of the fresh water discharged from the sweet 
Canal Into Lake Tlmsah In Allgust 1986 appears to be a huge amou!1t which 
reduces salinity of the Lake Itself to less than 24.0960 and accordingly 
affects greatly the water salinity In the northern and central parts as well 
as the G. B. L. The slope of the M.S. L. at Kabret due to the north winds 
and the southward flow of the fresh water (from Lake Timsah, Lake Menzalah 
and the low saline water from the Mediterranean) acts togethetr to drive 
the saline water of the Bitter Lakes of more than 44.0%0 southwards In 
the sOllthern part of the Canal. Within a period of less than two weeks 
(directly after the cessation of the fresh water from Lake Tirnsah) the 
salinity In the central and the northern parts of the Canal starts to Increase, 
Whilst the influx of the. fresh water near P.B. still acting to reduce the 
salinity In the extreme northern part of the canal• 

• 

Fig. (8)
 
Vertical distribution of temperature and salinity
 

along the canal durtqg October 2-3. 1983.
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1- The southward motion may occur ,nore earlier after the construction 
of the Aswan High Dam. 

2- The slrength of the southward curreflt depends on: 

a- The amount of fresh water dischargimg into Lake Timsah and that 
from Lake Manzalah. 

b- The wind stresses acting along the Canal, which piles the water at 
the northern coast near P.S. an~ the southern part of the G.B.L. 
This phenomenon increases the level at Kabret and then accordingly 
it will be higher than at Gineva afld Deversoir. 
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Fig. (12)
 
Vertical distribution of sp. density (0 t) along
 

the canal during October 2-3, 1983 and Sept. 21-22. 1984.
 

• 

218 

i 



3- The increase of salinity due to the excessive evaporation in summer 
is subsidized by the fresh water Influx from Lake Timsah and Lake 
Monzalah. This means that, In cas~ of drought or of reduction In the 
fresh water influx, the horizontal water displacement to the south 
will be retarded and instead of getting a southward current In the 
southern part of the Canal, a traqsUlon stage may be developed and 
then the current starts to move northwards. This implles that, in 
addition to the influence of the wind at the surface, the Nile flood 
is also of a prime importance In driving the southward current In 
the southern part In summer. 

4- The maximum salinity that prevlofJsJy confined to the upper surface 
loyer, either In the Bitter Lakes or In the southern part o( the Canal 
during summer of values more tflao 47.0 - 48.0%0, doe~ not exist 
more and is replaced by water of salinity less than 44.5%0. 
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.. Fig. (13) 
Vertical distribution Of sp. (0 t) 110ng 

the clnal during Aug. 2g·~1 Ind Sept. 10-12. 1986. 
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Monthly mean sea level pattern along the canal 

averaged over the period 1980 1986. 
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4 1'11(' E"xi1:tence of the maximum salinity 0 1 "IOl"e 'han 44.0%0 is obvious 
in lhe southern part of the Canol. 

5­ The appearance of the low saline water from the Gulf of Suez at the 
southern entrance of the Cana) tnfer1: tho' the southward current 
regime during summer season is terminAted while the northward of 
the winter season is forthcoming. 

D 

Ouring the )ast cruise of September lo-n, 1986. the temperature, salinity 
and density distributions a)ong the C~nal (Figs. 11 and 13) show stratified 
WAter structure. The maximum tempJ'rature observed was in the vicinity 
of Loke Tirnsah and the central part of the ('anal. The most significant 
feature during this is the stopping of the fresh water at Lake Timsah and 
its influence on the redistribution of the water mQ.sses along the Canal, 
which is simply clarified as the highly saline WAter from the a.B.L. is rushly 
streallled into the northern part. The isohalinf' ·)f 40.0%0 was found at 
kilometer 80 during August 30, while after 12 c1Ay!' the same location was 
found to he oC'n.upied by the isohaline 41 !;%. AI10 the Isoha1lne 40.0 %D 
is c;hiftf'd to the north to occupy a new IOCR tin" At kilometer 40 The 
isopycnnl!' show similar trends. The water IlIAS!' '" then moved about 40 








