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Tiirk Bogazlar Sisteminin (TBS) bilesenleri olan Istanbul ve Canakkale Bogazindaki iki
tabakal1 hidro-dinamik yap1 ve iki tabakali ters yonlii akint1 rejimi Karadeniz-Marmara-Kuzey
Ege arasinda az tuzlu (16,5-18,0) ve ¢ok tuzlu (>38,6) sularin, sahip oldugu biyo-kimyasal
bilesenlerle degisimine imkan sagladigi yiizyillardir bilinmektedir. Ancak, Bogazlardaki iki
tabakali ters yonli su akisinin (debi) ve igerdikleri kimyasal yiiklerin mevsimsel ve yillik
seviyeleri hakkinda giivenilir hesaplamalar 1980°li yillarin sonunda yapilmistir. Bu ¢alismada
Karadeniz su biit¢esindeki (biiyiik nehirler ve yagis) 30 yillik veriler ve genel egilimi dikkate
almarak su biitcesi yenilenmistir. Bogaz girislerinde 1987-2014 doénemi o6lg¢iimlerinden
hesaplanan mevsimsel, yillik Toplam Fosfor (TP) ve ¢oziinmiis inorganik azot (DIN), partikiil
organik-N (PON) sonuglar1 ve Bati Karadeniz ¢6zlinmiis azot sonuglarindan hesaplanan
reaktif organik azot (DON) derisimini dikkate alarak 6zellikle Istanbul Bogazindaki toplam
fosfor (TP) ve toplam reaktif azot (TN) akisi hesaplamalar1 yapilmistir. Canakkale alt
akintistyla Marmara alt tabakasina taginan TP ve TN miktar1 goreceli diisiiktiir; ¢oziinmiis
oksijen miktar1 ise yaklasik 3,8-4,0 milyon ton mertebesindedir ve bunun yaklasik %80-85
Marmara derin baseninde tiiketilmektedir. Istanbul Bogaz1 iist akintis1 yillik debisinden (530
km®) hesaplanan yillik DIN girdisi, 1987-1995 dénemi ortalamasina (1,8 pM) gére 13300
tondan, 2004-2014 doneminde (DIN: 0,8 pM) yaklagitk 6,0 bin ton seviyesine kadar
azalmistir. Buna gore; Karadeniz’den Marmara’ya taginan yillik DIN yiikii 6trofik doneme
gore yaklasik %55 azalmistir; bunun ana nedeni Tuna Nehrine ulagan kirliligin azalmasidir.
Ozellikle kis ve ilkbahar déneminde Bogazdan giren reaktif TN ve TP yiikii belirgin
azalmistir. Yillik TP yiikii 1990-1995 doneminde 8500-9000 ton seviyesinden son 10 yillik
donemde 6600 tona (%25) diismiistiir. Ancak, Karadeniz’den tasmman TN ve TP yiikii son
yillarda belirgin azalmasina ragmen Marmara ekosisteminde benzer iyilesme goriilmemistir.
Karadeniz’den giren yillik reaktif TN yiikii yaklasik 24 bin ton kadardir ve karasal kaynakl
TN (50-55 bin ton) girdilerin yaris1 kadardir. Karasal baskilarin artmasi sonucu Marmara
yiizey sularinda nitrat (NOy) derisimi azalmamistir; fotosentez kaynakli POM iiretimi artigina
bagl olarak Marmara alt tabaka sularinda yillik oksijen tiiketimi goreceli artmistir ve dogu
baseni suboksik/anoksik duruma (<0,1 mg/L) yaklasmistir. Marmara {ist tabakasi partikiil
organik madde (POM) biitgesi ve alta ¢oken miktar1 (POC>0.8-0.9 x 10° ton-C) tlizerinde
Marmara bolgesi karasal kaynakli TP, TN ytikleri ana belirleyici faktordiir.
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Two-layer hydrodynamic structure and flows in the Straits of Istanbul and Canakkale, which
are components of the Turkish Straits System (TSS), allow exchanges of less saline (16.5-18)
and salty (>38.6) waters with the associated bio-chemical properties between Black Sea-
Marmara-North Aegean Seas during the year. However, reliable calculations of the seasonal
and annual fluxes in TSS were first made in the late 1980s. In this study, the water budget in
TSS has been renewed based on the last 30 year-trends in fresh water inflows to the Black
Sea. The annual exchange fluxes of total phosphorus (TP) and reactive nitrogen (TN) in the
TSS were calculated from total phosphorus (TP) and dissolved inorganic nitrogen (DIN),
particle organic-N (PON) data obtained in the exits of the two Straits between 1987-2014,
together with the organic nitrogen measured in the Western Black Sea. The annual TP and TN
inputs from the Aegean Sea via Canakkale undercurrents to the Marmara lower layer are
markedly lower than the annual Black Sea inputs through the Istanbul Strait. However, the
Aegean inflow carries annually about 3.8-4.0 million tons of dissolved oxygen to the
Marmara deep basin where the majority (80-85%) is consumed by the reactive POM sinking
from the upper layer. The annual Black Sea DIN input to the Marmara was calculated from
the volume flux (530 km3/year) and annual means of DIN concentrations. The annual DIN
influx has decreased apparently from 13,300 tonnes in the period of 1987-1995 (1.8 uM) to
about 6.000 tons in 2004-2014 (DIN: 0.8 uM), indicating a decline of about 55% from the
eutrophic period of Black Sea before 1995 to the last 10 years, due to decreases in terrestrial
TN and TP inputs to the Danube River. Especially during winter-spring period, reactive TN
and TP inputs through the Istanbul Strait have decreased significantly in the last 15 years. The
annual TP input from the Black Sea has decreased from 8500-9000 tonnes in the 1990-1995
to 6600 tonnes (25%) over the last 15 years. However, despite the decline in TN and TP
inputs from the Black Sea in recent years, there has been no similar improvement in the
Marmara ecosystem. The annual Black Sea TN influx (24,000 tons/y) is about %50 of the
(terrestrial+precipitation) TN input (50-55 thousand tons) to the Marmara Sea. Apparent
increases human-induced TN inputs have kept the surface nitrate (NOy) concentrations at
measureable levels; the enhanced POM production and export to the lower layer has
expectedly enhanced the annual oxygen consumption rate in Marmara bottom waters, leading
the development of suboxic/anoxic conditions (<0.1 mg/L) in the eastern basin. Terrestrial
nutrient inputs dominate the POM pool in the Marmara Sea and particulate organic matter
(POM) exported to the lower layer (POC>0.8-0.9 x 106 ton-C per year).
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