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7300 surface synoptic charts were used to study the 
wind, the transport and the ver,gence field of wind drif t 
current over the eastern Mediterrnnean sea during the pe1i­
od January 1971 to December 1975. During win1ter and sp­
r,1ng seasons, the eastern Mediterranean is affected by de­
pression. The transport of the wing drift current gives south­
the northern extension of the Azores high, Lee and Sudan 
monsoon depressions. 

During autumn, it is affected by depreission activities as 
well as the northern extension of the Sudan monsoon de­
pression. The transport of the wind drift current gives south­
west ,transport at the Egyptian coast except Sinai coasts 
during winter and spriing seasons. During summer the tran­
sport along the western coasts becomes westerly while over 
the .remaining ones they are southwesterly, During the aut­
umn season, the western coa.sts of Egypt ais well as Sinai 
ar.e affected by the northwest <transport. From the study of 
the vergence field of the wind drift cu.rrent, the Eastern 
Medi.terranean is affected by divergence more than conver­
gence during winter and spl"ling seasons. During summer 
surface convergence is pronounced over the southern part 
of the eastern Mediterranean, while div:ergence is more effe­
ctive 01Ver the northern part. The late autumn vergence field 
resembles that of early winter. 

INTRODUCTION 

The direct use of surface symoptical charts can give reasonably approxi­
ma~e value close to the observed wind. The synoptical charts of the Med .:.­
terranean were oollected for a peniod of fi:ve yeam; furur dailly surfuce charts 
were collected from January 1971 to December 1975. Isobars were drawn 
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every 2.5 mb and pressure systems were determined. From these analyzed 
charts geostrophic wind has been estimated and surface wind has been calcu­
lated over regions of 1° latitude by 1° longitude. Surface wtnds were used 
to calculate drift current, current transport a.nd vergence field of current in 
the eastern Mediterrarnean eve:ry month. 

The direction of the drift current ii.s taken to be 54° to the right of the 
wind as Ekma,n first stated. The current speed is calculated from the formula 
given by E km a 111 (1905). 

1.27w 
V=---- cm/sec . ........ (1) 

ysin 0 

where V is the surface w.i.nd-drift current speed, W is the surface wind speed 
in meters/sec and 0 is the latitude. 

The transport of the wind dr.ift current is taken 90° to the right of the 
wind from surface to the depth of friction. The amount of w.ind drift trans­
port is calcu:lated from the formula given by B r o o ks (1939): 

2.6 p W2 
T=----- ton /m/sec . . . . . . . . . (2) 

2w sin0 

where T is the transport and p is the air density. 

The wind dr.ift current vect<ws are resolved into x aind y oomponents, iin 
the east and in the north respectively. Using these components, the vergence 
field is calculared from the equatiQIIl given by Kn a u s s (1978). 

au av 
div (a) = -- + --

8 x ay 
. . ...... . (3) 

if the numerical value is negative, there will be convergence and if it is 
positive there will be d:ivergence. 

The numer!ical calculation for the stationary wind currents in the cenkal 
and eastern Mediterra:nean were carried out by Me s ka 1 e nk o (1968) . 
This was originally used by S h to c km a n (1946). O v ch i nn i kov (1966) 
calculated the geostrophic current relative to 1000 db. G erge s (1976) cal­
culated the pure dr,ift current from the air pressure distribution over 
the sea surface at different levels during winter season. 
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RESULTS AND DISCUSSION 

Monthly variation of the transport of wind drift currents using wind 
velocity and equation of mass tr ansport 
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During winter season the Egyptian coasts except Sinai coasts are affeded 
by southwest transport which causes coastal con vergence, coastal sinking of 
surface water and bottom currents away from the coast . Sinai coasts are 
affected by the northwest and the northeast transport im early and late winter 
respectively which causes coastal divergence, coastal upwelling of subsurface 
cold water and bottom currents towards the coast (Fig. 1). 

TRAtlSPORT OF WI ND ORJFT CURAENT fOR JANliARY OVER 
FIVE YEAR S PERIOD ( 111 7 1-19 1$) CrOl,IPUTEO FROM SURFACE 
S YNOPTIC CHARTS, ' 

TRANSPORT OF Wlr~D ORIFT CURRENT. MEANS FOR ~IARCH 
FIVE YE ARS PERIOD (1971-1 175) COMPUTEO FROM SURFACI: 
$YNOPTIC CHARTS. 

TRANSPORT• OF WIND DRtFT C UR RENT. MEANS FOR OECEM°oER 
OVER FIVE YE ~RS PERIOD ( Hl71- t 9 75) COMPUTEO FROM 

SUR FA C~ SYNOPTIC CHARTS. 

Fig. 1. Transport of wind drift current, m eans over five year, period (1971-1975) 
computed from surface synoptical charts fo.r December, January and March . 

Duri.Jn.g spring seas•on the Egyptian coasts are affected by the strong 
southwest transport which causes coastal convergence, dciwnwelling and 
bottom currents away from the coasts. By the end of sprlng season, the 
transport along the Sina:i coasts changes into northwest which meains that 
coastal divergence and upwelling will take place again (Fig. 2) . 
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T RANSPORT OF WIND DR_IFT CURRENT, MEANS FOA APRIL OVEA 
, FIVE YEAA$ PERIOD (1971-1975) COMPUTED FROM .'UAFACE 

; vNOPTIC CHAAT$. 
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1RANSPORT OF WINO ORIFT CURAENT, MEANS FOA MAY OVER 
FIVE YEARS PERIOD 11 971-1175) COMPUTED FROM SURFACE 

SYt40PTIC CHAATS. 

TAAASPORT Of" WIND DRJFT CUflRENT, MEANS.FOA FEDAUARY 
OVER FI\IE YEARS PERIOD (1171-197! ) COMPUTEO FROM 
SURFACE SYNOPTIC CHAATS, • 

Fig. 2. Transpo:rt of wind drift current, means o:ver fi:ve year period (1971-1975) 
computed from surface synoptical charts for February, April and May. 

During summer season the transport al001g the western coasts becomes 
westerly. While over the remaining area it ds, as before, southwesterly. Again, 
coastal o01I1vergence, sinking of surface water along the coasts and bottom 
currents away from the ooast will be the result of this southwester ly trans­
port (Fig. 3). 

During autumn season, the westem coasts of Egypt as well as Sinai coasts 
are affected by northwest transport which gives rise to coastal divergence, 
ooastal upwelling of the subsurface cold water aJnd bottom currents towards 
the coast. The coasts north and northwest from the Nile Delta, as iln other 
seasons, are affected by the southwesterly transport whlch gives rise to 
coastal convergence, downwellimg and bottom currents away from the ooasts 
(Fig. 4). 

The study shows that the highest values of the tramsport are encountered 
during spring season whlle the lowest ones a,re during autumn. Durdng 
spring, coastal convergence and downwelling are strongest along the 
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Egyptian ooasts while the coastal divergenoe and the upwelling are more 
pvOIIlounced dul'Uil'lg a111tmn. 

Monthly variation of the convergence of wind drift cu.rrent 

During winter season the eastem Mediterranean is affected by divergence 
more than convergence. The maximum values of divergence (35 X 10-5 sec-l) 
occur in winter (Decerrnber) givilng strong upward vertical current of subsur­
face cold water (Fig. 5). 

Divergence is s~iU mo['e proll!Ounced phenomen!On over the eastern 
Mediterranean during sprim.g. The strongest surface divergence occurs in early 
spr.ing where it reaches a value of 35 X 10-5/sec (March aind April). The stron­
gest convergence is, also, encountered tn early sp1ing when it reaches a value 
of -25 X 10-5/sec (March) giviing strong downward vertical curreint of surface 
water (Fig. 6). 

TRANSPORT OF WIND ORIFT CURAENT, MEAUS FOA JULY OVER 
flVE Yl!:ARS l'EAIOO (1171- 117Sl COMPUTEO fROM S\JAFACf 
l'l'NOPTIC Ct,{ARTI. 

TR.-.NSPORT OF WlNO DAIFT CUARENT, MEANS fOA·AUGUST 
OYER FIVE YEARS PERIOD (1871•11751 COMPUTED FROlr,i 
SUAFACE SYNOPTIC CHARTS, 

TRANSPORT OF WINO Oltln CURAENT, MEANS FOR JUNE OVl!:R 
FIVE VEARS PERIOD (1a1'1•1175) CO~TED_FROM SUAFACE 
SYNOPTIC CHAATI. 

Fig. 3. Transport of wind drift cu.1Tent, means over five year period (1971-1975) 
computed from surface synoptical charts for June, July and August. 
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'TRANSPORT 0F \WlD OAIFT CURRENT, MEANS FOR SEPTEMBER 

OVER FIV!:: YEA.RS PERIOD (1S171-Hl15) COMPUTEČ FROM 
SURFACE SYNOPTIC CHARTS, 
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TRANSPORT OF WIND DRIFT CURRENT, MEANS FOA OCTOBER 
OV:"R FWE YEARS PERIOD (1871-197S} COMPUTED EROM 
.SURFACE SYNOPTIC CHARTS. • ' 

• TRANSPORT OF WIND DR1FT CUARENT, MEANS FOR NOVEMBER 

OVER FIVE YEARS PERIOD (11171-1.1175) COMPUTED FAOM 
$UAFACE SYNOPTIC CHARTS. 

Fig. 4. Transport of wind drift current, means over five year period (1971-1975) com­
puted from surface synoptical charts for September, November and December. 

During summer, surface convergence is pronounced over the southern 
part of the eastern Mediterr!lil1ean while divergence is more effective over 
the northern part. Thus the northern part acts as a source of subsurface 
c0ld water while the southern one acts as a silnk that absorbs surface warm 
water (Fig. 7). 

The poorest vergence field is encountered during autumn where a mm1-
mum of 10 X 10-5/sec for divergence and -10 X 10-5/sec for oOillvergence is 
observed in September. The later autumn vergence Held resembles that of 
early winter (Fig. 8). 
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VERGENCE CURRENT FIELD FOR o:::CEMBER. 

VEAGENCE CURRENT FJELD FOR FEBRUARY. 

VERG~NCE CURREPiT FIC:LD Fo'R JANUARY .. 

Fig. 5. Vergence current field for December, January and February. 

VERGENCE CURRENT FIELO FOR MARCH. VERGENCE' CUARENT FIELD FOR APRJI., 

, YEAGENCE cuFIRENT FIELO FOR MAY. 

Fig. 6. Vergence current field fo.r March, April and May. 
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FIG. 20 - VERGENCE CURRENT FIELO FOR JUNE. 
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FIG. 21 • \'ERGENCE CURRENT FIELO FOR .JUI.Y . . 

FIG. 22 - VERGENCE CURRENT FIELO FOR AUGU ST. 

Fig. 7. Vergence curr.ent field for June, July and August . .. 

VERG5NCE CURRE~'f"!~fl~LD FOR SEPTEMBER. VEAGENCE CURREN,: F1elo FoR 'oCroBER . • 

VERGENCE CURRENT fJELD FOR NOVEMBEA. 

Fig. 8. Vergence current field for September, October and November. 
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CONCLUSIONS 
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i. From the study of the trainsport of wind drift current it can be shown 
that: 

(a) During winter season the Egyptian coasts, except S.inai coasts, are 
affected by the southwest transport. Sinai coasts are affected by the 
111arthwest and the 111ortheast transport in early and late winter respec­
tively. 

(b) During spring season the Egyptian coasts are affected by strong south­
west tra:nsport. By the end of spring season, the transport along Sinai 
coasts cha:nges into northwest. 

(c) During sumrner seasoln rthe transport a-long the westem ooasts beoomes 
westerly while over the remaining ones they are south-westerly. 

(d) During autumn season, the western coasts of Egypt as well as those 
of Sinai are affected by the nortwest transport. The ooasts north and 
norhtwest of Delta are affected by the southwesterly transport. 

(e) The highest values of the transport are encountered during spring and 
the lowest ones during autumn. 

2. From the study of the vergence field of 'the wind drift current it can be 
concluded that: 

(a) During winter season, the eastern Mediterranean if affected by diver­
gence more than oonvergence. 

(b) During spring season, divergence ds still the most effective phenomenon 
over the eastenn Mediterranean. 

(c) During summer season, surface cO!llvergence is pronounced over the 
southern part of the eastem Mediterranean, while divergence is more 

effective over the northern part. 

(d) The late autumn vergence field resembles that of early w;inter. 

(e) The poorest vergence faeld is during September, with values of 
+ 10 X 10-5 sec-1 for divergence and of -10 X 10-5 sec-1 for conver­
gence. 

(f) The maximum values of divergence occur during December, March 
and April, 35 X 10-5 sec-1. 

(g) The stvongest con.vergence occurs in March, -25 X 10-5 sec-1. 

In addition, the analyses showed that the vergence field of the current 
in the eastern Mediterranean during December and January, gives the domi­
nance of the cyclonic, i. e. + ve vergence. This agrees with the previous 
results given by O v ch i nn i~ o v (1966) and. G erge s (1976). 
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KRATKI SADRZAJ 

Korišteno je 7300 površinskih sinoptičkih karata za studij vjetra, trans­
porta i vergencije st11uja uzrokovanih vjetrom u istočnom Mediteranu u 
periodu od siječnja 1971. do prosinca 1975: T:ijekom zime i proljeća istočni 
Mediteran je pod utjecajem ciklonske aktivnosti. Tijekom ljeta on je pod 
utjecajem sjevernog ogranka Azorske anticikl0i11e, Lee i Sudanske monsunske 
depresije. 

Tijekom jeseni istočni Mediteran je pod utjecajem ciklonske aktivnosti 
kao i sjevern,og ogranka Sudanske monsunske depresije. Uz obalu Egipta, 
os,im uz obale Siinaja tijekom zlime i proljeća, transport struja uzrofooV'anih 
vjetrom pokazuje se kao jugozapadna. Duž zapadne obale tijekom ljeta imamo 
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zapadni smjer transporta, a u ostalom dijelu jugozapadni. Tijekom zime je 
zapadna obala Egipta Imo i oba:la Sinaja pod utjecajem sjeverozapadnog 'brruns­
porta. Iz studija polja vergemcije struja uzrokovanih vjetrom slijedi da je 
istočni Mediteran pretežno područje divergencije tijekom zime i ljeta. T,ijekom 
ljeta površinska konvergencija izražena je iznad južnog dijela istočnog Medi­
terana, dok je divergencija izraženija iznad sjevernog dijela. Polje vergencije 
u kasnu jesen podsjeća na ono u ranu zimu. 




