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Geographical location of Hs annual maximums registered in the 30-year time interval 1987-
2016, represented by yellow circles against the Hs annual maximums expected in the 30-
year time interval 2021-2050, represented by magenta circles
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Hs statistics. SWAN against the satellite data corresponding to the time interval 1997-2016

Significant wave height fields (Hs) wave vectors

Significant wave height fields (Hs) wave vectors

. Parameter (m) | Bias fm) | RMS (m) ST r S N
. Hs — total data 0.035 0.38 0.36 | 0.87 | 099 | 1174657
Hs =3m -0.07 0.67 0.21 | 0.78 1.05 23841
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itur ‘e (2021- 2050) storm dynamlcs

and corresponding scalar wind fields and wind
velocity vectors (U10) for the top three storms of
the 30-year time interval 1987-2016. The time
frames are:
a), b) 2007/11/11-h9, (Hs=13.03m,,
U10=26.21m/s);
c), d) 1999/02/20-nh06 (Hs=12.67m,
U10=25.29m/s);
e), f) 1992/11/15-h09, (Hs=12.54m,
U10=24.74m/s)

and corresponding scalar wind fields and wind
velocity vectors (U10) for the top three storms of
the 30-year time interval 2021-2050 (RCP8.,5).
The time frames are:
a), b) 2040/10/28-h06; (Hs=11.45m,
U10=30.75m/s),
c), d) 2025/09/27-h18; (Hs=10.93m,
U10=32.70m/s)
e), f) 2047/11/11-h12., (Hs=10.89m,
U10=30.6m/s).
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..S‘Conclusmns

The results show that the extreme storm waves are higher in the recent past than
those expected in the near future. Thus, the annual maximum series indicates that In
the period 1987-2016, there were four years with maximum significant wave heights
greater than 12 meters (1992, 1999, 2004 and 2007) while in the 30-year period 2021-
2050, no such situation is expected, the maximum value of the significant wave height
predicted for the entire 30-year period being 11.45m. On the other hand, a substantial
Increase In terms of the maximum wind speed is expected in the near future, when
comparing with the recent past. Thus, an increase in terms of the maximum wind
speed of about 5m/s is expected while In three years the maximum wind speed would
be even greater than 30 m/s, becoming close to a category 1 hurricane. An explanation
IS that the cyclonic forms that are often noticed in the climatic wind fields for the
extreme storms expected in the near future do not favor the enhancement of the
waves, because of the sudden changes in the wind direction. Such wind behavior limits
the fetch over which the extreme waves are generated and that is why the substantial
enhancements in terms of the wind speed are not followed by an increase in terms of
significant wave height. Furthermore, from the analysis of the results another tendency
that is noticed for the near future period is a migratiorl of the peak storms from the
southwest and the center of the sea in the west and north, coming closer to the coastal

environment in the northern part of the Black Sea.
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