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Background on the status of the Black Sea
Research motivation
Model
Results (Northwestern Shelf vs Eastern Black Sea)
Summary and outlook

Research area: The Black Sea
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Black Sea ecosystem transformations
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Black Sea as a case study

The Black Sea has been over exploited for decades...
- Over fishing, eutrophication, and invasion by alien invasive species have resulted
in dramatic shifts in ecosystem structure and severe environmental degradation.
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Table: Approximate values of major ecosystem properties during three different
regimes of the north-western Black Sea.




Inner basin vs Nortwestern shelf
Inner Basin Overall Mean
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Research motivation:

The Black Sea ecosystem was substantially modified due to
concurrent effects of intense:

« Eutrophication,

« Overfishing,

« |nvasive SpeCieS (outburst of gelatinous macrozooplankton Mnemiopsis leidyi),
« Climatic variations.

Main focus:

» Interactions between lower and higher trophic levels after the end of
1980s.

»How these interactions control coastal and open basin ecosystems?
» Impact on the seasonal cycle, PP and export.




Princeton Ocean Model (pom2k)

e Horizontal grid ~ 5km regular array

» Vertical grid: 26 sigma levels, compressed
towards upper 200 m

» Initialisation: Spun up from climatology
using atmospheric climatological forcing

* Forcing:

- Atmospheric forcing (6-hours data)
(ERA40 or SXG)

- Climatic river input (9 in total)

- Straits discharges (Bosporus/Kerch)

» Data assimilation:

- Optimal Interpolation of
temperature and salinity deviations from
climatic mean onto model grid at monthly
time scales (1971-1992)

- Altimetry SSH anomalies
assimilated into model as temperature and
salinity (1992-2001)

Black Sea model domain
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BIMS ECO, BIMS_CIR (Oguz et al, 2001)

e Pelagic food web model

e Nutrient cycling

e Vertical grid extends to 200 m (26 z-levels with 2 m resolution near the surface and 20 m
near the lower boundary).

e Horizontal grid as in Circulation model.

Tropic level-0 Model compartments

Herbivores
Tropic level-1 (Z]) (2]
1

Tropic level-2

Phytoplankton

1 Ingestion
2 Egestion 6 NH4 uptake

3 Mortality 7 NO3 uptake
4 Excretion 8 Nitrification

5 Remineralization 9 Sinking




Temperature variability

Annually Avaraged SST Anomaly
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Model results
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Mid-basin versus coastal ecosystem
Cold year
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Mid-basin versus coastal ecosystem
Warm year

2001 - East
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Mid-basin versus coastal ecosystem

Cold year
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Mid-basin versus coastal ecosystem
Warm year
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Mid-basin versus coastal ecosystem
Cold year

1993 - East
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Mid-basin versus coastal ecosystem
Warm year

2001 - East
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Because of high biomass of the invasive ctenophore
Mnemiopsis leidyi, longer periods of phytoplankton blooms
occur in the coastal areas compared to the open basin.

Severe regulation of the ecosystem by the upper levels of the
food chain.

Three consecutive maxima of phytoplankton biomass (spring,

summer, autumn) occur in the coastal waters.

The summer phytoplankton increase is a new element in the
annual cycle of the ecosystem.

Carbon export decreases 5-6% when Mnemiopsis is
removed and up to 35-40% when all jellyfish are removed
from the system.




Black Sea Ecosystem Modeling and Forecasting
Black Sea Integrated Modelling System (BIMS)

Zooplankton Population Dynamics Models (PDMs
developed by B. Salihoglu

Oguz et al.
(2000; 2001)

Oguz et al.
(2008, 2009)

Salihoglu et al. developed by B. Fach
(2010)

Eggs&Larvae
Transport IBM
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