g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




COMPARATIVE STUDY OF THE WATER BUDGE™
" OF THE RED SEA AND ARABIAN GULF

W ' Thesis

Submitted to Oceanography Department

Faculty of Science
Suez Canal University
In partial fulfilment for the requirement of
the Degree of Master of Science
BY
ABO EL-HAGAG HIFNY SAYED

B.Sc In physics , Faculty of Science , Quena

Asuit University , 1985

Supervised by

" Dr. Hassan Moustafa Hassan Dr. M. El Said Farghaly

Head of physical Oceanograbhy Department of Marine Scieie

Laboratory National institute Faculty of Science

of Oceancgraphy and Fisheries. Suez Canal University

Alexandria Ismailia
Dr. Mostafa Kamel Abu Assy
Department of Physics CN
Faculty of Science L =
Suez Canal University .:}
Ismailia
1995




COMPARATIVE STUDY OF THE WATER BUDGET
OF THE RED SEA AND ARABIAN GULF

Thesis
Submitted to Oceanography Department
Faculty of Science
Suez Canal University
In partial fulfilment for the requirement of
the Degree of Master of Science
BY
ABO EL-HAGAG HIFNY SAYED
B.Sc In physics , Faculty of Science Qué.na

Acnit Liniversity , 1985

TASR

[ OIS
j‘/ -8 S N

, AR
(f‘ W Ve, 1T
. "\_r!-_‘-_- l',.
WY

e
TN P~/

L N Q';”'”vﬂ-—"ﬂ'——ﬁ’/).

C,Aels)_,lc}/.!é Cprte f0
~ - .

(/L-’/:Jﬁ r:())/f‘ :——-—P/)



SUPERVISORS

\Aga00 \\\ \\(@, 0 4o Dr. Hassan Moustafa Hassan
A0 . #9- 4

Head of physical Oceanography
Laboratory National institute

of Oceanography and Fisheries. Alexandria

Dr. M. £l Said Farghaly

Department of Marine Science

Faculty of Science

Suez Canat University

—_— .

M ézfﬁ’%( /( : /j%.,,, Y //g S ¢ Dr. Mostafa Kamel Abu Assy

, <

Department of Physics
Faculty of Science

Suez Canal University




XXX XX




Acknowledgement

The author wishes to expross his deop thanhs and Jull
gratitude lo Dr. Hastan M. Hassan, Head of Phytical
Oceansgraphy Laboratory, Netional Inititute of Ocancgraphy
and Qishenies, Qlexandria, fo Dr. M. &L Said Fargaly, Aiiciale
pf., Departement of Marine Science,fwitjul Facully of Science,
Suey Canal University. and Dr. Mostafa K. Abu Assy lecturon of
Phugsics, Bacully of Scionce, for thein iuggestion of the proldem,
supersision, guidance and for all thein wicld comments trought
this work.

The anthor alic exprosies hit thanhs b Prof. H. K. Badaui,
Head of the National Inititute of Oceanograplny and Aisheriet,
Cains, and 13 hir colleaguen for all thein suppart

The cuthon alic thanki Prof, Dr. 8. EL-Eheby, Head o
Manine Science Dep, Suey Canal Univeriily.




CONTENTS

CHAPTER 1
REVIEW OF THE TWO BASINS
1- HISTORICAL INTRODUCTION
2- BATHYMETRY
3- WIND REGIME AND AIR MASSES
4- ATMOSPHERIC PRESSURE
5- AIR AND WATER TEMPERATURE
6- SALINITY
7- DENSITY
8- HUMDITY

9- CURRENT PATTERN

CHAPTER II

CALCULATION OF THE AREA AND VOLUME OF THE TWO
BASINS

A- RED SEA

B- ARABIAN GULF



CHAPTER III

EVAPORATION FROM THE SEA SURFACE WATERS

vh
A- THE PROCESS OF EVAPORATION
B- FACTORS AFFECTING EVAPORATION
C- METHODS USED IN COMPUTATION OF EVAPORATION
1- Formulae bhased on throretical consideration

energy exchange,

2- Empirical relation developed by corrclation to
atmospheric data with weather elements,

¢

CHAPTER 1V

EVAPROATION FROM THE TWO BASINS :

A- RED SEA

B- ARABIAN GULF

CHAPTER V

PRECIPITATION IN THE TWO BASINS.

A- RED SEA

B- ARABIAN GULF

of



CHAPTER VI

STUDY OF THE WATER BUDGET IN THE TWO BASINS
RESIDENCE TIME IN THE TWO BASINS
A- RED SEA
B- ARABIAN GULF

CHAPTER VII

SUMMARY AND CONCLUSION

REFERENCES

ARABIC SUMMARY




LIST OF FIGURES

Fig.1: Area of investigation, the Red Sca and the Arabian Gulf

Fig.2: Horizontal distribution of the surface temperature
in northern Red Sea. R. V. Mabahiss, winter 1934-
1935, Mohamed, 1938.

Fig.3: Horizontal distribution of the surface salinity in
northern Red Sea. R.V. Mabahiss, winter 1934-
1935, Mohamed,1938.

Fig.4: The circulation in the Red Sea inferred from
temperature and salinity observation of pola (1896-

1897) after Luksch 190]a.
Fig.5: Bathymetry of the Arabian Gulf.
Fig.6: Surface temperature in the Arabian Gulf
Fig.7: Surface salinity in the Arabian Gulf
Fig.8: Surface water density in the Arabian Gulf.
Fig.9: Area of the Red Sea.
Fig.10: Volume of the Red Sea.

Fig.11: Area of the Arabian Gulf.




Fig.12: Volume of the Arabian Gulf.

Fig.13.a: Evaporation from the Red Sea during February
Fig.13.b: Evaporation from the Red Sea during May
Fig.13.c: Evaporation from the Red Sea during August
Fig.13.d: Evaporation from the Red Sea during November
Fig. 14: Annual evaporation from the Red Sea

Fig. 15.a: Evaporation from the Arabian Gull during Feb.
Fig. 15.b: Evaporation from the Arabian Gulf during May
Fig. 15.c : Evaporation from the Arabian Gulf during August
Fig. 15.d : Evaporation from the Arabian Gulf during Nov.
Fig. 16: Annual evaporation from the Arabian Gulf.

Fig. 17.a Precipitation on the Red Sea during February.
Fig. 17.b: Precipitation on the Red Sea during May.

Fig. 17. ¢: Precipilation on the Red Sca during AugusL.
Fig. 17.d: Precipitation on the Red Sea during November.
Fig. 18: Annual precipitation on the Red Sea.

Fig.19.a : Precipitation on the Arabian Gulf during Feb.



