3D modelling of Black Sea North
western shelf
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Outline

* Context.
* Physical model and ouputs.

* Biogeochemical model and outputs.

* Questions related to LTL — HTL coupling.




Context

* Quasi-enclosed basin.

* Strong stratification. ¢ Il 1\
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Context

* Severe environmental shifts occurs in late 80s

* Combination of pressure on ecosystem and
hydrodynamic changes.
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The GHER 3D physical model

* Double-sigma vertical coordinates.

_ N Long term run
* Atmospheric conditions from ERA40. == 19%2_2000

* No data assimilation and no relaxation.
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SST anomalies

EOFs intercomparison : Model VS AVHRR
(1985-2000)
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SST anomalies

EOFs intercomparison : Model VS AVHRR
1985-2000
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SST-1 : relation to other variables
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SST-1 : Atmopsheric drivers
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SST-1 : Atmopsheric drivers
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Atmopsheric drivers
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SLA-1 : Long term

[m] SLA-1
0.05 ’)v; > {ﬂ > 2
. 41/ . N
0 e ‘\\ \_ 0 — //\\// '\\\/ﬁ A P, g \\’
-0.05 T -2 N
, } 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00
Sollm’] MKE-1
10 ’)v{ < < 2 = r=0.94
N - e NG TN
0 ';( - \ O ........ N i N’ N8 - \ ‘s’ ,th \
10 & - 2 e NS e N
-20 e

62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00

MKE-1 = The Rim current

Danube




Rim current & other variables
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SLA-1 : Long term
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Winds regimes

38 years = 468 monthly anomalies distributed among
6 patterns identified trough SOM analysis
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Rim current & winds regime
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Rim current & winds regime
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Environmental Implications
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The biogeochemical Model : GHER-ECO

Soa loval
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Monthly RIVERS
fluxes and nutrients flows
(from L. Wolfgang
& A. Cociasu)

6h-atmospheric
forcings from ECMWF
(1.125°).
(from ERA40)

Oxygen and Dissolved Inorganic
Carbon (2)
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Model's Specificity

® No data assimilation : Necessity to construct specific
Bosphorus representation to ensure conservation of volume and total salt

content.

® Anoxic waters : The biological model

explicitely includes anoxic chemistry trough
the use of a variable 'Oxygen demanding Units',
as a proxy for reducers acting in the anoxic zone.

® Sediments compartiment

® | ight absorption scheme

2000 m



Benthic Model

Benthic remineralisation
Remineralised content (in mmolC/m?3/s )

sedimenting variables Resuspension N .
(POM, Diatoms) in particulate form = [fast C stock] . K. - 1(T°)
+ [slow C stock] . K_. . f(T°)
W, is given by due to bottom stress  cgjiprated functions compute from
aggregation model from currents and Cmin and Nmin, the fluxes of Oxygen,
(mainly) waves. ODU, DIC, Ammonium, Nitrate, Silicate,

according to benthigconditions




Expansion of hypoxia and anoxia zones in the northwest of the Black Sea
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Hypoxia interannual variability

x1000 km?2 NW shelf area under Hypoxm conditons (< 62 mmolO/m? )
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Hypoxia interannual variability
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Intensity Discharge
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Questions

« Spatial variability : distinguishing NWS from
open basin in the EWE Inputs data.

Changes in the spawning grounds of anchovy
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Note: The Anchovy is the most important fish in the Black Sea

Source: Niermann et al., 1994 ; L. lvanov, RH.J. Beverton, The fisheries resources of the Mediterranean ; Black Sea transboundary diagnostic analysis,
Black Sea Environmental Programme (BSEP) United Nations Development Programme (UNDP), New York 1997 ; Ukrainian Scientific Center of the Ecology
of Sea (UkrSCES), Odessa. ; Dr Ahmet E. Kideys, Institute of Marine Sciences Middle East Technical Unwersny Erdemll Turkey



Questions

« BS-NWS specificity : accounting for the
iInfluence of hypoxia — Inclusion of benthic
species ?



Questions

e 1-way
* OK for hydrodynamical variables ( SST, Rim current
Intensity ..)
e .. 0r 2-way

* Represent the effect of trophic cascade on the
zooplankton control (from bottom-up to top-down)
(gelatinous variables in the LTL, inclusion of
additional mortality by fish plankton consumption).

* Direct interactions of HTL with detrital and inorganic
stocks.
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