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Ecosystem functioning:
Physical Status
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b Air-Sea-Land exchanges
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Evaporation (E) exceeds precipitation (P)
everywhere

The riverine input (R) in the Mediterranean is only
about 20% of E-P.

In the Black Sea, R ~ 200-300 % E-P.

Freshwater budgets:
— Mediterranean: deficit (~0.04-0.42 Sv)
— Black Sea: surplus (~0.01 Sv)

This determines the circulation, deep-water
residence times and ecological characteristics of
the basins
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o Air-Sea exchanges

Annual Mean Met Heat Flux and Wind Stress
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— Thermohaline circulation
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= Meteorological variability
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Precipitation trends for the 1950 — 1999 period (from Xoplaki, 2002)
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= Meteorological variability
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Boukthir and Barnier, 2000
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= Meteorological variability
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Tsimplis et al., 2004
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Meteorological Variability

Trend NDJF SST 1950-1999

Winter SST trends: warming in the
East, cooling in the West

Trend JJAS SST 1950-1899

Summer SST trends: warming in East
and West

- From Xoplaki, 2002 5
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— Meteorological variability
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== Thermohaline variability (WMed)
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Variability first identified by Lacombe et al (1985)

Several studies that followed certified that the
deep waters are not in steady state (Charnock,
1989; Bethoux et al., 1990).

Rohling and Bryden (1992) identified similar
trends of LIW and the changes to anthropogenic
changes (mainly Asswan dam)

Bethoux and Gentili (1999) added a necessary
contribution of reduced freshwater input from
Central/Eastern European rivers (Tolmazin,
1985a).

Damming the Nile river accounts only to
about 45% of the salinity increase of WMDW
(Skliris and Lascaratos; 2004).

s Damming the river Ebro (Ibanez et al., 1996;
5 5 5 5 . 1F
DB e Martin and Milliman, 1997)

« Bethoux and Gentili, 1999 Influence of NAO (Krahman and

% Schott;1998; Tsimplis and Josey, 205“'
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% Thermohaline variability (EMed)

|
14 —

Y = 0.0027723 * X + 7.907 lonian deep waters

JAverage Y = 13.391
13.8 —|Coef of determination, R-squared = 0.189 I

13.6 —

13.4 — I

13.2 —

Potential Temperature (°C) »

13 [IIllllllI!IiIiIiIiIIIIIIIIIIIEIIIIIIIIII]IIII]III

50 1960 1970 1980 1990 2000
Years

Y =0.0011138 * X + 36.503 -

Average Y = 38.706

_|Coef of determination, R-squared = 0.102

I, 7H ]
H—IHHETHII

Salinity (PSU)

rrrrrrrrrprrrerrrrirtd rrrerrrirrryprrrerrrrey LR
0- | | I | |

& & ‘@1- & ép & & {F 1950 1960 1970 —_ 1980 1990 2000

Manca et al., 2004

Final Scientific Conference - Istanbul, 11 May 2006



International Action for Sustainability of the Mediterranean and Black Sea EnvirOnmeNt

L NSO The E.M.T. event
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= Regular circulation
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—_ E.M.T. circulation

Final Scientific Conference - Istanbul, 11 May 2006




International Action for Sustainability of the Mediterranean and Black Sea EnvirOnmeNt

= The E.M.T. event

Section aleng the central Cretan Sea
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—=— Scenarios for the EMT causes
Observed phenomena:

 Variability of local buoyancy forcing
Change of wind climatology
Change of circulation in the lonian Sea
Reduction of Black Sea buoyancy input

Long term anthropogenic changes

The EMT should be a result of a combination of the above.
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Teleconnections
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Teleconnections
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= Teleconnections: NAO

0.5 Relation to NAO: Tsimplis and Rixen, 2002
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| Adratic Acgean [onian Levantine

Upper Waters 0.70/0.14  —0.79/0.54 0.04/-0.52 —0.56/0.07
Intermediate Waters —0.55/0.29 —0.79/-0.539 —0.34/0.27 —0.42/—0.68
Deep Watcrs 0.62/0.30  0.13/0.42 0.32/0.15 0.60/-0.47
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Teleconnections: NCP (or WRUS)
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Teleconnections: NCP (or WRUS)

EOF1 96 66 % variance EOF1 92. 62 % variance
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g Teleconnections and EMT
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Thus, the EMT could be directly forced by a teleconnection.

The exchange between Black Sea and the Mediterranean still may have
played an important role, through the reduction of buoyancy contribution to
the North Aegean.

Massive dense water formation in the North Aegean in 1987
preconditioned the Sea for the second major event, in 1992-1993.

While the E.M.T. was well recorded regarding physics, the ecosystem
response is not as well known.

Monitoring is crucial

Final Scientific Conference - Istanbul, 11 May 2006 | 6




