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Data and method Results Weather disasters in the 
Black Sea region

In-situ data were obtained on Katsiveli research platform of 
the Marine Hydrophysical Institute (33 59' E, 44 23' N) near   
the southern coast of the Crimea for three periods: October 
2012 – April 2013, July – October 2012 and September – 
October 2011.

Mesoscale atmospheric modeling for the Black Sea region:
1. Global operational analysis of NCEP/NCAR ( resolution of 
0.5°  and  6 hours). 2. MM5 and WRF mesoscale atmospheric 
models adapted to the Black Sea region at MHI ( resolution of 
18 km and  1 hour). 3. MHI operational forecast for the Black 
Sea region (resolution of 10 km and  1 hour). 4,5,6. Special 
calculations using WRF model with downscaling in three 
nested domains centered at the point of measurements (9, 3 and 
1 km step of grid).  

Wave modeling with WAM-c4 for entire Black Sea area on 
10 km uniform grid using wind-input from atmosphere model 
data of 1-3 types. Only restricted spectral domain (frequencies 
lower than 0.4 Hz, arrival azimuths of 45-255 deg.) was used in 
comparing with in situ data.

Operational forecast of MHI for 2007-2013 does not issue 
false alarms and clearly indicates the disasters.  

Flooding of 6-7 July 2012 in the Krasnodar Region, Russia caused a loss 
of more than 170 lives and huge economic damage. Hazardous storm of 11 
November 2007 near the Crimean coast caused accidents and sinks of many 
vessels including ones carrying fuel oil and sulfur, more than 20 members of 
the crews were missing and severe ecological damage was suffered. 
However, the forecast of rainfall intensity had appeared five days before the 
flood at free access on the Internet website  and the 
forecast of the wave height appeared on the same website three days before 
the storm.

http://vao.hydrophys.org

The best correspondence of calculations to the field measurements of wind 
speed is achieved using atmospheric model of 3 km spatial resolution. The best 
correspondence of the calculations to the field measurements of wave height is 
achieved using atmospheric model of 50 km spatial resolution. The improvement 
of the resolution degrades the quality of the simulation. Nevertheless two strongest 
weather disasters in the Black Sea region occurred in recent years were predicted 
by MHI forecast (resolution of 10 km), but were not predicted by global NCEP 
forecast (resolution of 50 km).

A significant drawback of the atmospheric modeling over the Black Sea is the 
possibility of instability of the atmospheric model on small spatial scales. In 
modeling the wind field in the coastal zone at high spatial resolution the 
atmospheric models badly reproduce the phenomena of daily and smaller time 
scales. Nevertheless, the model reproduces a number of specific coastal 
phenomena, including the formation of alongshore jet in the Crimean Mountains 
flow.

Quality of atmospheric and wave modeling at the Black Sea region corresponds 
to the quality for the Mediterranean Sea [Cavaleri, Bertotti, 2003; Cavaleri, Sclavo, 
2006; Ardhuin et al., 2007] .

Significant wave height,
Nov 11, 2007, 10:00 
U T C ;  ( l e f t )  g l o b a l  
operational forecast;  
(right) MM5 forecast with 
10 km resolution. 

  

2 days precipitation sum, 
6-7 July 2012: (left) 
g l o b a l  o p e r a t i o n a l  
forecast of 0.5° x 0.5° 
resolution, (right) MM5 
operational forecast of 
10km resolution. 

daily precipitation totals in grid point of the 
model which is the closest to Novorossiysk

significant waves height in area near the Kerch 
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m In situ measurements (blue) and wave modeling using wind-input of 50km-resolution (red), 18km-resolution (green) and 10km-resolution (black)
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wind speed: (blue) measured and (red) modeled with resolution of 3 km
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Scatter diagrams for significant wave height. Comparison 
with calculations of 10km-resolution (left) and 50km-
resolution (right). The scatter indices SI are 42% and 60% 
respectively. The SI for mean wave frequency is lower than 
18%. Significant wave height is modeled definitely better 
in winter than in summer.

Platform is located 500 m 
offshore at 30 m depth

Surface waves were 
recorded using an 

array of six resistive 
wave gauges. 

Frequency-direction 
spectra of the sea 
surface elevations 

were analyzed.

Summary

 Alongshore (Ux) and transverse (Uy) components 
of wind velocity. Atmospheric models reproduce 
the large scale variability, but badly reproduce the 
phenomena of daily and smaller time scales. The SI 
for wind speed is 53%.

Example of alongshore jet 
12:00 UTC 9 OCT 2011
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