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ABSTRACT

Deniz Suyu Yiizey Sicakliklar1 (DYS) biitiin diinyada artis gostermekte olup, Akdeniz’de yapilan ¢aligmalar, bu
bolgede de DYS’leri arttigina isaret etmektedir. DYS’ler karisim olaylari ve Akdeniz’in genel akinti sistemi
tizerinde kritik bir rol oynamakta ve dolayl olarak ta ekosistemin isleyisi ve biojeokimyasal dongiiler iizerinde
de muhtemel etkileri olmaktadir. Bu caligmada, Akdeniz’in 1sinma trendleri (egilimleri) DYS verileri
kullanilarak incelenmistir.1982-2012 zaman aralig1 igin giinliik olarak DYS verileri (AVHRR Pathfinder v5.2,
uydu gece gecisi)edinilmis, diisiik kaliteli pikseller analizden c¢ikarilmis ve son olarak giinliik verilerin
ortalamalar1 alinarak toplamda 372 aydan olusan aylik veri setine ¢evrilmistir. Levant DY S’sinin zamansal ve
bolgesel degiskenliginin belirlenmesi i¢in Ampirik Ortogonal Fonksiyon (EOF) analizi yapilmistir.DYS’nin
dogrusal trendleri (egilimleri) ve anomalileri (DY SA) hesaplanmistir.

DY S’nin birinci EOF modu toplam degiskenligin ~%92’sini a¢iklamakta olup sezonsal dongiiye sahiptir. Yillar
arasi ve on-yilli degiskenlilerin anlagilmasi i¢in DYSA veri seti olusturulmus ve algak gecirgen filtre (low-pass
filter, 12 aylik hareketli ortalama) uygulanmigtir (buradan itibaren F-DYS olarak ge¢mektedir.) F-DYS’nin EOF
analizi, birinci modun toplam degiskenligin %87’sini agikladigin1 ve Levant Baseni’nin ana akinti sistemi
Ozelliklerini temsil ettigini ortaya cikarmistir. F-DYS’nin zamansal degisiminde, 1998’¢ kadar negatif
anomaliler, 1998’den sonra ise pozitif anomaliler goriilmiistiir. Birinci bolgesel EOF modunda goriilen
olusumlar ve 1982-2012 zaman araliginda her piksel i¢in trend(egilim) hesaplanmasiyla olusturulan trend
haritasindaki olusumlar birebir benzerlik gostermektedir. En yiiksek 1sinma oranlari, Rodos Girdabi, Iera-Petra,
Mersa-Matruh ve Latakia(Lazkiye) girdap(eddy) bolgeleri ve Antalya baseninde goriilmiistiir. 1982-2012 yillari
arasinda Levant Baseni deniz ylizey sicakhgmin gosterdigi genel 1sinma egilimi 0.006°C/yil olarak bulunmus
olup, bdlgesel olarak 0.005-0.008°C/y1l aralifinda degismektedir.

Iklimsel salinimlarin Levant Baseni deniz yiizey sicakligina olan etkilerini gormek amactyla Kuzey Atlantik
Salinimi (NAO) ve Dogu-Atlantik Bati-Rusya (EA-WR), indeksleriyle olan iligkisine bakilmistir. F-DYS, NAO
ile 1 ay gecikmeli olarak negatif korelasyon gostermis, EA-WR indeksi ile de bir ay gecikmeli olarak negatif
korelasyon gostermistir. Bu durum, Levant Baseni’nin iklimsel salinimlara Karadeniz’den farkli bir yanit
verdigini 6nermekte olup EA-WR’nin Karadeniz DY S’si tizerinde daha etkin olduguna isaret etmektedir.
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ABSTRACT

Sea surface water temperatures have been increasing throughout the world and studies investigating the
Mediterranean Sea suggest that sea surface temperatures have been increasing there also. Surface temperatures
play a critical role in the regulation of mixing processes and overall circulation in the Mediterranean Sea and
therefore are likely to impact ecosystem functioning and biogeochemical processes. In this study recent warming
trends in sea surface of the Levantine Basin were investigated using satellite sea surface temperature (SST) of
night-time overpass sea surface temperature data (AVHRR Pathfinder v5.2) from 1982 to 2012. Pixels with low
quality flags and pixels affected by clouds were removed from the analysis, and subsequently daily SST fields
were averaged into monthly fields resulting in 372 monthly images. Empirical Orthogonal Functions (EOF)
analysis was conducted in order to identify the spatial and temporal variability of the Levantine SST. Linear
trends and anomalies of SST were calculated.

The first EOF mode of SST explains ~92% of the total variability and represents the seasonal cycle. In order to
understand the interannual to decadal variability, SST anomaly dataset was constructed and low-pass filtered (12
month moving average), hereafter called F-SST dataset. EOF analysis of the F-SST dataset revealed that the first
spatial EOF mode of F-SST explains 87% of total variability and is representing the main circulation features of
the Levantine Basin. Its temporal evolution shows negative anomalies until 1998 and positive anomalies
afterwards until 2012. Spatial patterns observed in this first mode are almost identical to the patterns observed in
SST trends, a calculation of statistically significant trends for each data pixel for 1982-2012. Rhodes Gyre, lera-
Petra, Mersa-Matruh, Latakia eddy regions and Antalya basin show the highest warming rates. The overall
temporal evolution of sea surface temperatures in the Levantine Basin from 1982-2012 shows a warming trend
of 0.06°C/year, which ranges from 0.05-0.08°C/year in different regions of the basin.

In order to assess the impact of teleconnection patterns on the sea surface temperature trends of the Levantine
Basin, North Atlantic Oscillation (NAO) and East-Atlantic West-Russia (EA-WR) indices were investigated for
correlation. F-SST was shown to negatively correlate with NAO with a 1 month lag, and correlated slightly less
with the EA-WR, also with a 1 month time lag. This shows that the Levantine Basin is reacting differently to
climatic teleconnections than the Black Sea, which is more impacted by the EA-WR.
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