The ventilation of near-bottom shelf waters =g~

IN the north-western Black Sea
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1. Introduction 4. Results & Analysis

The state of the Black Sea ecosystem Is subject to both | Half the shelf bottom area is 47
anthropogenic and natural impacts and stronger influenced by  occupied by locked waters
chimate than previously thought. Benthic ecosystems (down to  during May-Nov (—®). *©
the onset of permanent anoxia at 130m depth) are controlled

by the supply of oxygen to near-bottom waters. The potential of these areas to
The focus of this work Is on the long-term temperature be ventilated by horizontal
variability of near-bottom waters separated from the oxygen- | exchanges during that period
rich upper mixed layer by the seasonal pycnocline during the is assessed by a long-term s
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warm season (here defined as May-November). time series of temperature
. anomalies. Interannual temper- * \
2. AlIms o \
ature variabllity Is greater than =
. “y- . . 41 ety | | | | |
» Assess the long-term variability of the physical state In the | | intra-annual variability, which 2z 2 2 30 31 352 3 3 3

. Identify areas of the shelf bottom where water masses are  seasonal value per year (—®). & Water coverage on the shelf

Isolated from effects of surface processes.
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» Quantify the role of horizontal exchanges In the ventilation of L DE
near-bottom water masses. > ——Syrmean

3. Data & Methods 5 .,

High-resolution monthly climatology of temperature and salinity 2 . 9 @ :

is compiled from >17,000 stations in the 20t century (—®) | 38,5

. using a dense horizontal grid of 0.25° R AN S SRS AN S SN NN NN S SN N

to calculate temperature anomalies 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
46 Temperature anomaly (°C) aggregated over the shelf volume of

_ from the climatic mean (Shapiro et al.,
25 2010) which are aggregated Into

22

s gpatial compartments (shelf < 150m)  The temperature variability in the BBL on the shelf shows:
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© ‘locked’ waters (averaged over May-Nov)
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s s and seasonal bins (May-Nov). - warm phase (1960s - 1970s)
2 105 » cold phase (1980s - 2000s)
Ay il - The near-bottom shelf waters thatare ¢ rejations between various time series show low memory of

separated from the oxygen-rich sur-
face layer are defined as below the
density boundary 0,=14.2 (— ).
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winter cooling In locked waters and quantify the relative
Importance of horizontal exchanges vs. vertical mixing (—®).

2t, North-Western

The potential energy ap- . e seveiy

proach confirms a robust @0 e 70

ink between density and . ¢ s o |[lws T e Y
the penetration depth of 4 Wil G — e N
convective mixing energy 43 IR B }E
(W, —®) during the 4 S , % 20§ ey [ e
summer when near- * . = - 108

bottom waters are ‘locked’ " 28 % 32 3 36 38 40 42 - ssom

Pearson correlation (R-values) between time series of

_ Topography of 04=14.2 in April
and have limited exposure @ ° ® temperature of various water masses and meteorology.

to atmospheric forcing.

., ) .| The benthic area occupied by :
Wyie =|n | 03 dz =2 [ ay()2d2| the locked water body during 5. Conclusions
© - A “ -~ the summer Is unlikely to be | Isopycnal shelf-deep sea exchanges are shown to be more

mixed vertically until the following winter. The near-bottom | important for the ventilation of deeper shelf waters (by
waters can however be ventilated horizontally with deep-sea @ controlling interannual variations of summer temperature) than
waters through isopycnal exchanges across the shelf break. winter convection on the shelf itself.
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