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O ABSTRACT 0O

SST satellite images analysis has provided us a new description of the surface
circulation in the eastern basin of the Mediterranean Sea. It showed many characteristics
for a lot of mesoscale eddies. In this study, the SST analysis is focalised on the upwelling
structure showing by images, in the eastern basin of the Mediterranean Sea, which has an
important biological reflection at the marine environment. We have analyzed images for
different periods to identifier this phenomena's places and this will be help us in situ
nutrient observations.

Keywords: SST satellite images, upwelling- Mediterranean Sea.

"Associate Professor, department of marine physics, higher institute of marine research Tishreen
university- Lattakia, Syria.

10




Tishreen University Journal. Bas. Sciences Series 2016 (5) 23l (38) alaall ¥l a slell @ (i drals daa

- -~

t4adda

) el LS S 4000 sai e orl) S Bl a Siag "lizae "LIAI "y Taus il () ) 2o
e laugdl ) (Atlantic Water: AW) ull) olya Jaxi igdia sW8 ye oDl s o tomiass
I il (pa aslse sl 38 ol . 535 (s 435S 4y Jealal) olal | (i (mpai] 3k Ui (B
18 il oliall o3¢d gl yuell (miliadll o (5 200 i LeiSlen Josti ) Halans ik o (3,40
. (Millot, 1985) AW (s dapsill slaally ainsall LelaDlidly dualia il Lo pumd dais lajlsa

Aglady Alia Sillre o adie) hhie DA e bausiall cpall Gasall 8 AW jlus Cia)
Y1 ahdd) adaliy L dilide cillabds bae A (e Jawsiall B8 (sl 8 Caiay Lay (Millot 1999)
sae ey delial Ll Hpa e sl (Hamad, 2003) ¢yl Lhidl e (Nielsen, 1912) "L
Oy ol Sl alailyy B8 (sl JalS o () jaaidl it Ul Glicay Cum gy iluld
s JS 8 Al e Aadlill Glalsall Chags Olpall sl ) ey dea Jalie of ay fell) Glie
indl Guill clbbie W Labhoal ) OWY e W @ (gals hhie DA e Gasall (e
(Physical Oceanography of the Eastern Mediterranean) POEM 1l ewall allal)
" sin oloall of ) @)Ll a@ (Robinson et al., 1991; Robinson and Golnaraghi, 1993)
ol S asge UL Alalaia Gasall JaolS e delull olie oly50 olailys

Gilaayd My oluall JI€ A5al aan agd ) SST gsill (e e liall Sl jm Jilad il sl
00 0all 558 (ailiad & elil LS Jausgiall 5,81 (mgall b Apmdand) Ul desi (e Jsf gy an
) gonse (3l Leg Ll .(Hamad et al., 2005; 2006 ) Jé e ddg e (S5 ol dpad) cilalsall
ol iy ol "yl 4] HLid) (asall e S8l il & (upwelling ) 5yals) duae Ll Zuufyl) Ll
) Sl il s L SO e gl 138 355 Asaal (e p gl e Aladl) jpeall (DA e 44
el AR AL el ass

8,8 3hlie 3 upwelling 11 syalia agay oSl (e i€l 8 dgliadll Hpall Jidas e slie¥l
(Casella et al., 2011; Relvas and D.Barton, 2005; Zuajall cluhyall e el & 2)5 WS allall e
Sousa et al., 2008; Bignami et al., 2008; Olita et al., 2013; Sanchez-Vidal et al., 2004;
Cropper et al., 2014; Abbott and Zion 1985).

Glama) hlsd Ao gt Al daled) Al clileall e kL) upwelling 1) sjall e LS
O ills Ospsl) B)50 (8 JA LeasSy

148l g uadl) Al
b SST dgladl Hpall DA e upwelling 3 salls (up 0 35V L oo Ayl paal (4G
Apadl s lal) s b 6L Lgies lse s cubdaally dalaiall L) b 5yalal) dpal e Slab 8yl (sl
Al o siall (B8 Gasall e Al andll 8 upwelling 3 salls o o sual) i ) el Cangy
A 8 dpand) lalgall 4l 3 ally SST jseall PlA (e lgie Caisll

11



daa Lugiall 880 Gasall b upwelling Zuul ) dsae Laill eyl (e cassl) & SST diladll jeall He

1odlga g ) 3k

Aas) adied (SST: Sea Surface Temperature ) 24iliad jea Jaads dalles Caall s 3
Oceanic and  aeluall Hld Yl dluld jeall asi . sl mhud syhal) clags asd Cia g heall s
3iaa) Adlidae duie) il 39t Hgea aladin) &5 .(NOAA @ National Atmospheric Administration)
0sSi L (Wwww.dir.de) DLR sl 5 seall Jliia W3S lyaas 1S5 (2009 51997 o
Ay oSa Y LS aaly IS0 clabsall S oS Y ) allead) daaly pe 51 Ay dsdald) sl
a8 deatiuall jpall dallee i Aald el aladinly elld diyy Wiallas (o 2 Gl (7 a5 <l Ll
@il e o jeall IS 8 G G I s Liay Winlmage el zalipd) e slae Wl aad)
opd (B bl (e 3301 Gl Ja e Tds YUY alaall ) a1 sl Jadi) Al JSSI) g Al
e e "laseas ST Ll jseall 068 LS (GAY Bipem o Gilidy gl Aallas (o) O () "Lad

: ABlially qitis)

A osall o3a st jath . ) e agind) audl) Jaid SST aglimd jsea auf (1) JSal) el
sae JSi agl) laal) gyl g ol (g8 asiall Jsh e (s SV sball) AW glpall ) paind
syseall Jilas (23S LS . (C-D Jli) J5lau AV Gandly (A-B Jlie) 35Sl Lpazany 3ypmy lalso
e @A Bhlia B i mlal (G jaaiall Joh e (@Y1 osll) 33 sle 35as (1) JSAIL Aal
A sall) AalLal dpad) lelgall caali L SbLa) upwelling 1) Gigaa e Jy 1aay ol (g)E) asial)
JCal PR (e el s WS bl e e Glalie A 33l slaadl Ji5 & "Lela "5 (C, D gpialsally
(bl )slae hlie & bl g5 J85 ) gamm 13 (1, 1d)

D5 O 8y semnall Aol 85l PIA G ls Aidaid] Alies SST jpum D (2) JSAN el
LS ol amid) Joba e ol AW Gls dphaind (28 ) 8yseall dilas (08 <2009 SV 53085
Oe st - AslSd) lalsall Gany JSE jel ) Shliall (s 8 Jllall upwelling J1 seds (oS
DT 8 8" s Vs (B, F ) slad) g9l (e fialsal eaalgll skl (2D ) 5y5eall DA
Bl sl i (2 ) sysall DA e upwelling  Usjlil ol 55 Y . sl page olasly upwelling
e ldd @A) il Jsh e maaly S colaadll AW ()

Bysmana) dilaiall (2001 l5 2000 Chas (o stiad) 5l Jici ) SST jpem gl (J IS el
Jady I Aypay lalsd agay Hseall oda Jalad G LS Allly Al fdalsllly Cu S 8y5a Casia
@y S agia Bagagall lalsall o Uiy Apllls Aypaal) (halsll) (e IS Job e AW Glall Ghlal
Agsial) sl S Jeai LS cS gin & geall 3 upwelling 1 s,La) el . L) Ly ey culSis

Ay A gadd) (lalol) (o JS (O Bysemnall Ailaiall (el SST (piygem (e (4) S calliy
LS Sl gysall W) Haasall Jsha e AW glyadl dyhaind (iygall (8l didas Gaw cpand Bras
Gfppeall PA e el (48 ) Bsall Fade 5 Laa (4D ) Bypall PIA e "Wlaia) ST liall el

12


http://www.dlr.de/
http://www.dlr.de/

Tishreen University Journal. Bas. Sciences Series 2016 (5) 2} (38) alaall dpulusll) 4 slall @ (5 i dnsls Alaae

Syl G 8y seanall Adlaidl Jadil 5 5 (48 ) oy Sy pand Gasia 8 upwelling J) 5,L) Ll
A(4b) Asllly 4y sudl ¢ Jal sl

Al pmape iluly ge Gl 1ay (A asiall Jsh e AW gloall Gl jsall pes el
J< upwelling i 3)Ls) <. (Millot and Taupier-Letage, 2005; Hamad et al., 2005, 2006)
i€ L giall 85 gl e Adliie (SLG cjeds LS diliae ol 538l seall DA e ol
DA e @iy p Laloil) G "y upwelling 1) liml b ) 4yall clalsall o0 SST dglaill sl
DA (e el WS £balsil) e Mases 33,0 ZaudV) slsial DA (e @lld 1y Can ol (e olaily LS a
ol o lgas lgegiy Bl Gl b cilalsal) 4l o (S 2 sl (A, C, D, E, F) clalsall 45
Taupier— Letage et al, ) Jaugiall il Gmsalls cupad Ay a3 138 il o Bl
.(2003

© Lybia

21/04/99

17/06/99

Osll ¢ Blall claga 345 . 1999 s 1998 Js¥) (1sils ¢ 83sake Liagy SST g Ao gana :(1) Jsi
¥ ) oY

13



aa Lugiall (5 (asall 3 upwelling il e Laill el e (S & SST aglaill jseall 5

upwelling 1) 5,4 Jghf' <2009 At o) (isils g g o B3saka Ay ygdig daagy SST g dsgana :(2) Js&
@AY il Jeb e AW LA el LS G gld Alhaia

14



Tishreen University Journal. Bas. Sciences Series 2016 (5) 2} (38) alaall dpulusll) 4 slall @ (5 i dnsls Alaae

i

Lybia

Egypte
2001 <y 2000 chass o 33sale Lygdiy Aaags SST e A gara 3(3) Jeii

07/07/01 m/08/01

Midd! East
Midd| East

O JS3 0l Bia Om By seanal) Aihiall 1997 alad ol Sad om ldsale Gl gt SST ol sua 1(4) Jsii
AL A gead ¢ alpd

15



daa Lugiall 880 Gasall b upwelling Zuul ) dsae Laill eyl (e cassl) & SST diladll jeall He

tGluagilly clalitiuy)

Ll cluhall 0 SST ddladll jeall DA e Uupwelling ) acays Addeiall byl x5 @
o oSl aal) L ally pallall o3a dgas by (LY Jeasill (gl 08 (g3 dgall "hlai Ay el
(Apad) elaL il ) cbiradly dalaiall o lie)

oo S s A Alia gl dgbiey UL 0 sSan Sluhydll e gl 13 o

G52 2a) shal @spall e adl a3 1 sallal) sl LIl 3 S e Lo g Apall ilalsall e
e iy Lald) Bl A Aniad ("L Alis Ll ehalis kil Hseall e alaieYL) sl
Al e Lally clbial ¢35

spalml)
1. ABBOTT, M. & ZION, P. Satellite observations of phytoplankton
variability during an upwelling event. Continental shelf Research. 4 (6), 1985, 661-680.
2. BIGNAMI, F., BOHM, E., D'ACUNZO, E., D'ARCHINO, R, &

SALUSTI, E. On the dynamics of surface cold filaments in the Mediterranean Sea.74,
2008, 429-442.

3. CASELLA, E., MOLCARD, A., & PROVENZALE, A., Mesoscale vortices
in the Ligurian Sea and their effect on coastal upwelling processes.88, 2011, 12-19.
4. CROPPER, T., HANNA, E., & BIGG, G. Spatial and temporal seasonal

trends in coastal upwelling off Northwest Africa, 1981-2012.Deep-Sea Research 1.86,
2014, 94-111.

5. HAMAD, N. La circulation de surface dans le bassin oriental de la
Meéditerranée d’apreés les observations satellitaires infrarouge. These France. 2003, 98.
6. HAMAD, N., MILLOT, C. & TAUPIER-LETAGE, I. The surface

circulation in the eastern basin of the Mediterranean Sea. Scientia Marina Spain. 70 (3),
2006, 457-503.

7. HAMAD, N., MILLOT, C. & TAUPIER-LETAGE, I. A new hypothesis
about the surface circulation in the eastern basin of the Mediterranean Sea. progresse in
Oceanogr. UK. 66 (2-4), 2005, 287-298.

8. MILLOT, C., Circulation in the western Mediterranean Sea. J. Mar. Syst.
20, 1999, 423-442.

9. MILLOT, C., Some features of the Algerian current, J. Geophys. Res. 90,
1985, 7169-7176.

10. MILLOT, C., TAUPIER-LETAGE, I., Circulation in the Mediterranean
Sea. Handbook of Environmental Chemistry. 5, 2005, 29-66.

11. NIELSEN, J.N. Hydrography of the Mediterranean and adjacent waters.

Rep. Dan. Oceanogr. Exp. Medit. 1,1912, 77-192.

12. OLITA, A, RIBOTTI, A, FAZIOLI, L., PERILLI, A., & SORGENTE, R.
Surface circulation and upwelling in the Sardinia Sea : Anumerical study. Continnental
shelf Research.71, 2013, 95-108.

13. RELVAS, P. and D.BARTON, E. A separated jet and coastal counterflow
during upwelling relaxation off Cape Sao Vicente (Iberian Peninsula) . 25, 2005, 29-49.

16



Tishreen University Journal. Bas. Sciences Series 2016 (5) 23l (38) alaall ¥l a slell @ (i drals daa

14. ROBINSON, A.R., GOLNARAGHI, M., LESLIE, W.G., ARTEGIANI, A,
HECHT, A., LAZZONI, E., MICHELATO, A., SANSONE, E., THEOCHARIS, A., &
UNLUATA, U. The Eastern Mediterranean general circulation : features, structure and
variability. Dyn. Atm. Oceans. 15, 1991, 215-240.

15. ROBINSON, A.R., & GOLNARAGHI, M. Circulation and dynamics of the
Eastern Mediterranean Sea; Quasi-Synoptic data-driven simulations. Deep Sea Res. 40
(6),1993, 1207-1246.

16. SANCHEZ-VIDAL, A., CALAFAT, A., CANALS, M., & FABRES, J.
Particle fluxes in the Almeria-Oran Front: control by coastal upwelling and sea surface
circulation.Journal of Marine Systems. 52, 2004, 89-106.

17. SOUSA, F., NASCIMENTO, S., CASIMIRO, H., & BOUTOV, D.
Identification of upwelling areas on sea surface temerature imagea using fuzzy clustering.
Remote Sensing of Environment.112, 2008, 2817-2823.

18. TAUPIER-LETAGE, 1., PUILLAT, I, & MILLOT, C., Biological
response to mesoscale eddies in the Algerian Basin. J. Geophys. Res. 108 (C8), 2003,
3245-3266.

17



