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 Figure B.20-1 – The Black Sea and the Sea of Azov 

The shelf, continental slope and deep abyss are clearly seen in the Black Sea. The coasts are very steep 
even including the north-western part, where the shelf has its maximum width (more than 200 km) and 
prevailing depths of 50 m to 70 m; the 20 m isobath is almost everywhere located not more than several 
nautical miles far from the coast. 

The continental slope is very steep and strongly indented by bottom valleys and canyons. The abyssal plain is 
flat, its depth steadily increases to the centre to 2 000 m.  

B.20.2 Black Sea technical information 

B.20.2.1 Climate 

Due to its small size and insularity, the climate of the sea is significantly exposed to the influence of the 
surrounding land and characterized by the continental climate which is clearly seen in the large seasonal 
fluctuations of air temperature and the irregular distribution of precipitation.  

Winter is characterized by non-stable cloudy weather with strong winds and significant fluctuations of 
temperature. Intrusions of cold and dry air from temperate latitudes caused by the spur of the Siberian High 
are accompanied by north-easterly (often stormy) winds, a rapid decrease of air temperature, and frequent 
and abundant precipitation. Under the effect of these winds, the western part of the sea is significantly cooled, 
while the eastern one, being protected by Caucasian Mountains, remains relatively warm.  

As the Siberian High spur weakens, the Mediterranean winter cyclone brings warm (sometimes strong) 
southwesterly winds. The northwestern part of the sea, which is open for winds blowing from the continent, is 
characterized by a colder climate. The mean temperature of January is –1 °C to -5 °C in the north-western 
part, about 8 °C in the central area, and 6 °C to 9 °C in the eastern and southern parts.  

In summer the Black Sea is influenced by a spur of the Azores High. The weather is stable, bright and hot, the 
winds are weak. From the middle of June to the middle of September, the air temperature over the sea is 
practically homogeneous. The mean temperature in July to August is 23 °C in the west and 24 °C in the east.  

The spatial distribution of precipitation over the sea is very non-homogeneous. The maximum precipitation is 
observed in the southeastern area: 1 800 mm/year near Sukhumi and 2 744 mm/year near Batumi. In the 
northwest the amount of precipitation is 500 mm/year, in the south up to 800 mm/year. In summer the 
precipitation is caused by short cloud-burst rains. There have been cases when the amount of precipitation 
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was 261 mm/day (in Batumi) and 150 mm/day (in Odessa). In winter the precipitation has a persistent 
character. 

B.20.2.2 Hydrology 

The hydrological regime is governed by climatic factors, water exchange with neighbouring seas and 
continental run-off.  

Every year numerous rivers flowing into the Black Sea bring, on average, 338 km3 of fresh water. The run-off 
is characterized by significant inter-annual variability due primarily to fluctuations in the Danube river run-off.  

The lower Bosporus current brings about 200 km3/year of more saline and heavier water from the Sea of 
Marmara. Double this volume of Black Sea water is taken from the Black Sea to the Sea of Marmara by the 
upper Bosporus current. About 50 km3 of water per year flows to the Black Sea from the Sea of Azov through 
the Kerch Strait and 34 km3/year is brought from the Black Sea to the Sea of Azov.  

The Black Sea differs sharply from other seas due to its permanent fresh upper layer, which is less dense 
than the underlying layers. Such stable stratification of the water layers prevents convection. As a result, all 
significant changes of physical properties of water caused by atmospheric processes, waves, currents and 
other hydrometeorological factors take place above 150 m to 200 m in water depth.  

The water temperature field of the Black Sea is formed predominantly under the effect of solar radiance and 
water-atmosphere heat exchange. The mean annual water surface temperature is 11 °C in the northwest, 
13 °C in the northeast and 16 °C in the southeast.  

The mean salinity of the Black Sea is 21,9 ‰. As the amount of run-off and precipitation exceeds the 
evaporation, the upper layer remains fresh. The multi-year mean salinity of almost the entire area of the sea 
surface is about 17 ‰ to 18 ‰.  

In the deep part of the sea, the vertical change of salinity is from 17 ‰ to 18 ‰ at the surface to 22,5 ‰ at the 
sea bottom. The maximum gradients are observed within the upper layer (100 m to 150 m), where the role of 
fresh water is important.  

The fluctuations of river run-off, external water exchange, evaporation and precipitation, and the effect of wind 
and atmospheric pressure result in seasonal and inter-annual changes of the sea level. According to historical 
data, the difference between the sea level in summer and autumn is 14,8 cm (in general, autumn is the period 
with the lowest level).  

Fluctuations in sea-level caused by storm winds are significant. Storms are especially active from October to 
February in the west and northwestern parts of the sea.  

The tidal oscillations in the Black Sea are of irregular semi-diurnal character and do not exceed 14 cm. 

The character of the atmospheric circulation over the Black Sea and river run-off determine the surface 
circulation: water moves counterclockwise along the coasts. The speed of the surface current is usually about 
10 cm/s to 30 cm/s, but during periods of strong winds it can become significantly stronger. Strong winds 
blowing over the Black Sea mainly in autumn and winter, lead to high wave conditions.  

The Black Sea is traditionally divided into five regions reflecting the spatial variability of wind and wave 
regimes, see Figure B.20-2. 

Regions I, IV and V are characterized by a predominance of northerly and easterly winds. This zone is also 
characterized by higher wave heights which increase from east to west. This can be explained by a greater 
fetch of the stronger and more stable northeasterly and easterly winds in the western part. 

For the remaining regions the prevailing wind direction is difficult to determine.  
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IV  western     V  northwestern 

Figure B.20-2 – The parts of the Black Sea 

B.20.2.3 Sea ice 

Every year only a small part of the Black Sea is covered by ice, and even in severe winters ice cover occupies 
less than 5 % of the total sea area. The northwestern region has a relatively greater ice cover extent 
(Figure B.20-3). 

Ice formation usually begins in the middle of December. The date of the first appearance of ice varies 
significantly depending on weather conditions and geographical position. The Dnepr-Bug and Dnestr firths 
freeze completely every year, but in the course of winter ice cover can break-up and drift away to the sea. 

The Gulf of Karkinit is covered by motionless ice up to the Cape Tarkhankut (the western edge of the Crimea 
Peninsula); during a short period ice cover exists near Sevastopol and the southern point of Crimea. The ice 
brought out from the Sea of Azov through the Kerch Strait reaches the Gulf of Feodosiya (in the west) and 
town of Anapa (in the east).  

The landfast ice boundary in temperate winters lies from the Dnepr firth along the coast at a distance of 2-5 
nautical miles and crosses part of the Gulf of Karkinit. The drifting ice edge encircles a wider area between the 
Capes of Midia (Romania) and Tarkhankut. 

In extremely severe winters, the ice season lasts about 130 days in the northwest and 85 days in the 
northeast. In mild winters the ice season duration does not exceed 40 days.  

Ice usually disappears in the northwest in March. Depending on the date of arrival of the warm weather, the 
ice disappears at the beginning of March, or at the latest, at the beginning of April. 
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 Figure B.20-3 – The boundaries of ice cover propagation in winters of various severity 

 

Table B.20-1 – Black Sea meteorological conditions 

 Yalta Batumi Sinop Burgas Odessa 

 
Parameter Average 

Annual 
Value 

Average 
Annual 
Values 

Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Values 

Air temperature  

Annual month maximum (°C) 23,5 23,0 22,7 22,7 22,3 

Absolute maximum (°C) 39 40 34 34 37 

Annual month minimum (°C) 3,9 6,8 6,2 2,4 -1,7 

Absolute minimum (°C) -25 -8 -5 -16 -27 

Freezing degree days 12 2 ND ND 57 

Average cumulative freezing 
days ND ND ND ND 270 

Wind speed @ 10 m 
elevation 

Maximum observer (m/s) 40 40 23 a 25 a 40 

3 Second Gust (m/s) ND ND ND ND ND 

Wind direction 

Winter b 

(direction / % occurrence) 

N/12,4 
NE/7,2 
E/15,7 
SE/7,7 
S/8,8 

SW/6,9 
W/14,9 

NW/19,8 
Calm/6,6 

N/8,1 
NE/6,4 
E/7,6 

SE/13,1 
S/11,9 

SW/16,9 
W/13,5 
NW/5,9 

Calm/16,6 

ND ND 

N/16 
NE/13 
E/10 
SE/9 
S/10 
SW/7 
W/11 

NW/19 
Calm/5 

Summer 
(direction  / % occurrence) ND ND ND ND 

N/12 
NE/5 
E/3 

SE/14 
S/12 
SW/7 
W/12 

NW/28 
Calm/7 

Precipitation 
Annual rainfall (mm) 665 2 744 796 579 500 

Largest month rainfall December / October / 331 December / June / 81 December / 
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Table B.20-1 – Black Sea meteorological conditions 

 Yalta Batumi Sinop Burgas Odessa 

 
Parameter Average 

Annual 
Value 

Average 
Annual 
Values 

Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Values 

(month/amount mm) 102 114 58 

Rainfall - maximum within 
24 hours (mm) 154 261 ND ND 150 

Annual snowfall (mm) ND ND ND ND ND 

Visibility (fog, snow, 
etc.) 

Annual number days with 
visibility < 1 km (fogs) 12 8 ND ND 42 

Annual number days with 
visibility < 2 km (snowstorms) 0,7 0,16 ND ND 9 

Month with greatest visibility 
<1 km (month / % occurrence) February / 4 April / 2,5 ND ND February / 10 

NOTE There is no data for the range of annual values. 

a Sinop and Burgas data are obtained from synoptic charts for 1971-1980. 

b For Yalta and Batumi, the frequency of occurrence of wind direction is presented by annual data. 

 

Table B.20-2 – Black Sea oceanographic conditions 

 Region I Region II Region III Region IV Region V 

 Parameter Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Value 

Waves 

Significant wave height 50 % 
(m) 0,5 0,2 0,4 0,3 0,4 

Associated periods (s) 3,1 2,2 2,9 2,8 2,9 

Maximum wave height 1 % 
(m) 

1,8 a 

[3,9] b 

1,7 a 

[4,4] b 

2,3 a 

[4,9] b 

2,2 a 

[5,6] b 

2,6 a 

[6,8] b 

Associated periods (s) 
6,1 

[9,4] b 

7,0 

[13,0] b 

7,3 

[11,0] b 

6,6 

[10,2] b 

7,6 

[12,0] b 

Current  

Near surface maximum speed 
(cm/sec) 35 to 82 ND ND 36 to 90 36 to 99 

Near surface average speed 
(cm/sec) ND ND ND ND 15 to 40 

Bottom maximum speed 
(cm/sec) ND 300 c ND ND (20 to 30) d 

Bottom average speed 
(cm/sec) ND 3 to 16 ND ND ND 

Water temperature 

Summer surface maximum 
(°C) 

25,1 to 27,1 

(nearshore) 

23,0 to 28,6 

(nearshore) 
ND 

25,9 

(nearshore) 

23,6 to 27,3 

(nearshore) 

Summer surface average (°C) 
22,2 to 25,0 

(nearshore) 

24,5 to 25,7 

(nearshore) 
ND 

23,3 

(nearshore) 

20,6 to 24,6 

(nearshore) 

Water salinity Average surface salinity (ppt) 
July 

16,52 to 
19,06 

(nearshore) 

14,03 to 
16,48 

(nearshore) 
ND 

16,47 

(nearshore) 

13,66 to 
19,51 

(nearshore) 

Tide 
Quadrature (cm) 0,2 to 1.8 2 to 2,4 ND 0,2 to 3 2,8 to 4,6 

Syzygy (cm) 3,5 to 4,9 9,6 to 10 ND 3,6 to 8,2 11,6 to 14 

Wind induced surge Water depth increase range 
(m) 0,39 to 0,78 0,62 to 0,98 ND ND 0,52 to 1,46 
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Table B.20-2 – Black Sea oceanographic conditions 

 Region I Region II Region III Region IV Region V 

 Parameter Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Value 

Average 
Annual 
Value 

Water depth decrease range 
(m) –0,38 to -0,60 -0,52 to -0,6 ND ND -0,44 to -1,95 

Water level range (m) 0,78 to 1,22 1,22 to 1,5 ND ND 0,96 to 2,89 

NOTE 1 There is no data for the range of annual values (except as indicated) 

NOTE 2 Regions correspond to Figure B.20-2. 
a Mean wave height of 1% probability. 
b Numbers relate to range of annual values. 
c Unique values obtained from isolated measurements. 
d Speeds at north-eastern wind near the western coast of the region. 

 

Table B.20-3 – Black Sea sea-ice conditions 

 Region I Region IV Region V 

 
Parameter Average 

Annual   
Value 

Range of 
Annual 
Values 

Average 
Annual 
Value 

Range of 
Annual 
Values 

Average 
Annual 
Value 

Range of 
Annual 
Values 

Sea ice occurrence 

First ice 3 January to 
28 January ND 8 January ND 6 December 

to 22 January ND 

First landfast ice 3 January to 
14 February ND ND ND 15 December 

to 7 February ND 

Last landfast ice 24 January  to 
20 February ND 5 November ND 19 January to 

8 March ND 

Last ice 24 January to 
23 February ND 7 February ND 12 February 

to 18 March ND 

Continuous ice period (days) 8 to 40 ND 30 ND 19 to 102 ND 

Landfast ice thickness (m) ND ND ND ND (0,13  to  
0,34) a ND 

Amount (%) ND ND ND ND ND ND 

Rafted ice thickness (m) ND ND ND ND ND ND 

Average sail height (m) ND ND ND ND ND ND 

Average keel depth (m) ND ND ND ND ND ND 

Average sail height (m) ND ND ND ND ND ND 

Average Keel Depth (m) ND ND ND ND ND ND 

Water Depth (m) ND ND ND ND ND ND 

Sail Height (m) ND ND ND ND ND ND 

Ice movement 

Speed in nearshore (m/s) ND ND ND ND ND ND 

Speed in offshore (m/s) ND ND ND ND ND ND 

Prevailing Direction ND ND ND ND ND ND 

NOTE 1 The Table contains the data on spatial variations of ice regime, 

NOTE 2 Regions correspond to Figure B.20-2 (n.b. Regions II and III are not included, because ice has never been observed there). 
a The values of maximum ice thickness for temperate winter. 
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B.21 Sea of Azov 

B.21.1 Description of region 

The Sea of Azov is situated between 45 ° 17 ' N and 47 ° 17 ' N, and 34 ° 49 ' E and 39 ° 18 ' E 
(Figure B.21-1). It is connected with the Black Sea through the shallow Kerch Strait. The maximum length of 
the sea is 360 km and maximum width is 176 km. The area of the sea is 39 000 km2, the mean depth is 7 m 
(maximum is 13 m). The volume of water is 290 km3. 

 

 

 

 

 

 

 

 

 

 

Figure B.21-1 – The Sea of Azov 

B.21.2 Sea of Azov technical information 

B.21.2.1 Climate 

Due to its small size and insularity, the Sea of Azov climate is significantly affected by the surrounding land 
and has the features of the surrounding continent (e.g. a large difference between summer and winter 
temperatures). In winter the weather is temperately cold, unstable, windy and generally unpleasant. The 
summer weather is warm and bright. The annual mean temperature is 9 °C in the northern part of the sea and 
11 °C in the southern one.  

The winter intrusions of cold air from temperate latitudes, caused by the spur of the Siberian High, are 
accompanied by northeasterly and easterly winds (often with mean wind speeds up to 15 m/s and more), and 
sometimes with a hard frost. The periods of low temperature alternate with thaws, when the sea is exposed to 
the effect of the winter Mediterranean cyclone, which brings warm (sometimes strong) southwestern wind.  

In the coldest months (January and February), the air temperature can reach –22 °C in the south and –33 °C 
in the north. The mean air temperature in January-February is -4 °C to -6 °C at the northern coast and –1 °C 
at the southern one.  

In summer the Sea of Azov is exposed to the effect of the Azores High. The weather is very warm and bright. 
In June the air temperature in various parts of the sea is 20 °C to 24 °C, and in the warmest months (July to 
August) it reaches 23 °C to 25 °C. The maximum temperature in these months is 33 °C to 43 °C and the 
minimum is 9 °C to 13 °C.  

In all seasons, weak and temperate winds prevail over the sea. The frequency of occurrence of winds weaker 
than 6 m/s is 70 %, and that of calms is 3 % in winter and 5 % in other seasons. Winds stronger than 14 m/s 
have a frequency of occurrence less than 1 %, and that of winds stronger than 20 m/s is about 0,1 %.  
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Precipitation over the sea area is distributed inhomogeneously. The total amount of precipitation is about 
500 mm/year at the eastern coast and 330 mm/year in the west.  

Fog has a clear seasonal character. The maximum frequency of occurrence is observed from October to 
March (an average of 4 days/month to 10 days/month having fog). In summer, fogs are rare.  

B.21.2.2 Hydrology  

The regional climate plays a significant role in forming the hydrological regime of the Sea of Azov. In addition, 
it is influenced by the water exchange with the Black Sea, continental run-off as well as its shallow water and 
small size. 

Two large rivers, the Don and Kuban, contribute 90 % of the total annual run-off; its value is about 28 km3 on 
average. Every year about 50 km3 of water flow away from the Sea of Azov to the Black Sea, and about 
34 km3 come from the Black Sea to the Sea of Azov (on average).  

While fluctuations in the run-off, external water exchange, evaporation and precipitation, and the influence of 
wind result in sea level fluctuations on various temporal scales, the sea-level changes caused by storm winds 
are the most significant. The largest values of the storm surge sea level fluctuations of wind origin are 
observed in the Gulf of Taganrog.  

The main generator of sea currents in the Sea of Azov is wind. The role of the Don and Kuban’ is seen only in 
the zones close to their estuaries. Sea currents are generally weaker than 10 cm/s but winds of 15 m/s to 
20 m/s can lead to current speeds reaching 60 cm/s to 70 cm/s in some regions.  

Waves in the Sea of Azov grow quickly but also quickly decay when the wind drops. The shallow waters and 
small area restrict wave development: even during strong storms maximum wave heights are only about 4 m. 
In all seasons waves lower than 2 m predominate. Sometimes steep and short waves, dangerous for small 
vessels, can be encountered.  

The annual mean sea water temperature is 11,5 °C. Due to its shallow depth, water is significantly cooled in 
winter and warmed in summer. In July to August, the water temperature is about 24 °C to 25 °C, and in the 
coastal zone it can reach 32 °C.  

The shallow water promotes rapid cooling and warming within the whole water column, which leads to water 
temperature vertical homogeneity. The difference between water temperatures at the sea surface and at the 
sea bottom does not exceed 1 °C on average. 

Significant fresh water run-off along with the small size of the Sea of Azov results in low salinity (11 ‰ to 
13 ‰). The salinity spatial distribution in the central part is homogeneous. Maximum values are observed in 
the zone close to the Kerch Strait (13 ‰ to 15 ‰). Significant salinity spatial variability is observed in the Gulf 
of Taganrog: from values close to average at the Gulf entrance to 5 ‰ and less in the head of the Gulf. Also, 
the salinity of the Gulf of Taganrog can vary significantly due to wind-caused level fluctuations.  

The deeper water layers have somewhat greater salinity which results in increasing water column vertical 
stability.  

B.21.2.3 Sea ice 

Sea ice in the Sea of Azov is formed every year. In severe winters ice covers the major part of the sea area 
(sometimes the whole area). In mild winters ice occurs in the firths, bays and gulfs protected from waves and 
along the coast as well. Ice conditions in the Sea of Azov are not stable. Ice can appear and disappear 
several times per season, and can be transformed from drifting to landfast and vice versa. 

In temperate winters, first ice appears at the end of November to the beginning of December in the Gulf of 
Taganrog. Three to four weeks later this Gulf is covered by motionless ice (Figure B.21-2). Simultaneously, 
landfast ice is formed along the northern coast, and a large amount of drifting ice accumulates near its 
boundary. At the same time, drifting ice appears in the southwest, this ice moves to the Black Sea through the 
Kerch Strait. Later, the landfast ice forms along the entire coastline. At the end of January, the Kerch Strait, 
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which is considered an ice-poor region, is covered by relatively stable ice. As for the central part of the sea, 
drifting ice usually appears at the end of January – beginning of February. The probability of landfast ice 
propagation to the open sea in January to February in temperate winters is 10 % to 20 %. 

In mild winters the central part of the sea is, as a rule, ice free, sometimes small amounts of drifting ice appear 
here.  

Ice cover in the Sea of Azov reaches its maximum in the first half of February. Ice thickness at this time is 
about 30 cm to 40 cm. Ice ridge heights in the open sea do not exceed 1 m. 

According to historical data, ice cover occupies about 30 % of the sea area (in temperate winters, up to 80 %). 
Its distribution within the sea depends significantly on prevailing winds and currents.  

In the second half of February ice growth stops. Break-up of ice takes place in March to April, first, in southern 
part and river estuaries, then in the north, and finally in the Gulf of Taganrog. The mean duration of the ice 
season is 4,5 months. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B.21-2 – Frequency of occurrence of ice in temperate winter (February) 
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Table B.21-1 – Sea of Azov meteorological conditions 

 Melitopol Berdyansk Kerch 

 
Parameter Average 

Annual 
Value 

Average 
Annual 
Values 

Average 
Annual 
Value 

Average 
Annual 
Values 

Average 
Annual 
Value 

Average 
Annual 
Values 

Air temperature  

Annual month maximum (°C) 23,2 ND 23,4 ND 23,6 ND 

Absolute maximum (°C) 40,0 ND 39,0 ND 37,0 ND 

Annual month minimum (°C) -4,6 ND -3,8 ND -0,7 ND 

Absolute minimum (°C) -30,0 ND -29,0 ND -26,0 ND 

Freezing degree days 107 ND 96 ND 80 ND 

Average cumulative freezing 
days  ND 390 ND  ND 

Wind speed @ 10 m 
elevation 

Maximum observer (m/s) 21 a 26 18 a 22 18 a 22 

3 Second Gust (m/s) 35 b 45 30 b 39 30 b 39 

Wind direction 

Winter 
(direction / % occurrence) 

N/8,9 
NE/18,3 
E/27,5 
SE/5,9 
S/5,3 

SW/9,9 
W/13,3 

NW/10,8 

ND 

N/8,1 
NE/29,4 
E/24,1 
SE/4,3 
S/5,1 

SW/7,6 
W/12,8 
NW/8,6 

ND 

N/14,6 
NE/20,9 
E/10,9 
SE/6,3 
S/12,2 
SW/6,8 
W/11,0 

NW/17,2 

ND 

Summer 
(direction  / % occurrence) 

N/20,3 
NE/11,7 

E/9,3 
SE/7,1 
S/9,5 

SW/13,5 
W/11,6 

NW/16,9 

ND 

N/15,4 
NE/19,9 
E/10,4 
SE/4,3 
S/7,7 

SW/19,3 
W/11,8 

NW/11,0 

ND 

N/19,2 
NE/15,4 

E/5,0 
SE/5,4 
S/9,1 

SW/8,7 
W/18,5 

NW/18,5 

ND 

Precipitation 

Annual rainfall (mm) 491 728 461 632 484 660 

Largest month rainfall 
(month/amount mm) 

January / 
57,5 

August / 
167 January / 55 June / 136 January / 46 July / 176 

Rainfall - maximum within 
24 hours (mm) 112 ND 101 ND 117 ND 

Annual snowfall (mm) ND ND ND ND ND ND 

Visibility (fog, snow, 
etc.) 

Annual number days with 
visibility < 1 km (fogs) 54 ND 44 ND 42 ND 

Annual number days with 
visibility < 2 km (snowstorms) 8 ND 9 ND 2 ND 

Month with greatest visibility 
<1 km (month / % occurrence) 

November / 
30 ND January / 26 ND January / 26 ND 

a Maximum wind speed at 10-minute averaging  with frequency of occurrence once per year. 

b Wind gust speed with frequency of occurrence once per year. 
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Table B.21-2 – Sea of Azov oceanographic conditions 

 Parameter Average annual value Range in annual value 

Waves 

Significant 50% wave height (m) 0,2 to 0,5 ND 

Associated periods (sec) 2,5 to 3,0 ND 

Maximum wave height 1% (m) 3,0 4,3 

Associated periods (sec) 5 ND 

Current 

Near surface maximum speed (cm/sec) 18 to 90 ND 

Near surface average speed (cm/sec) ≤ 10 ND 

Bottom maximum speed (cm/sec) 9 to 45 ND 

Bottom average speed (cm/sec) ≤ 5 ND 

Water temperature 

Summer surface maximum (°C) 
27,0 to 28,6 (offshore) 

29,0 to 32,8 (nearshore) 
ND 

Summer surface average (°C) 
23,3 to 24,7 (offshore) 

24,2 to 24,9 (nearshore) 
ND 

Water salinity Average surface salinity (Summer) (ppt) 
12,2 (offshore) 

8,05 (nearshore) 
ND 

Tide Tidal range (m) ND ND 

Wind induced surge 

Water depth increase range (m) 0,62 to 3,21 1,32 to 3,34 

Water depth decrease range (m) -0,91 to -3.57 -1,12 to -4.30 

Water level range (m) 1,99 to 6,09 2,44 to 7,64 
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Table B.21-3 – Sea of Azov sea-ice conditions 

 Parameter Average Annual Value Range of Annual Values 

Occurrence 

First ice 23 November to 20 January ND 

First landfast ice 31 December to 1 February ND 

Last landfast ice 18 February to 13 March ND 

Last ice 25 February to 1 April ND 

Continuous ice period (days) (37 to 106) a ND 

Level ice (first-year) 

Landfast ice thickness (m) 0,2 to 0,4 ND 

Floe length (m) ND ND 

Floe thickness (m) (0,26 to 0,39) b ND 

Surface deformation 
Amount (%) 20 to 60 ND 

Month of maximum deformation March ND 

Rafted ice 

Rafted ice thickness (m) (0,46 to 0,99) b ND 

Rafted ice floe length (m) ND ND 

Rafted Ice floe thickness (m) ND ND 

Ridges (first-year) 

Average sail height (m) (0,46 to 0,82) b ND 

Maximum sail height (m) (1,04 to 1,33) b ND 

Average keel depth (m) (1,66 to 2,15) b ND 

Maximum keel depth (m) (3,39 to 3,75) b ND 

Ice block thickness (m) (0,03 to 0,2) b ND 

Consolidated layer (m) (0,85 to 0,9) b ND 

Width (m) (8 to 10) b ND 

Length (m) (180 to 200) b ND 

Number/km ND ND 

Ridged ice zones (Rubble 
fields) 

Average sail height (m) ND ND 

Average Keel Depth (m) ND ND 

CL Thickness (m) ND ND 

Length (m) ND ND 

Width (m) ND ND 

Stamukhi 

Water Depth (m) ND ND 

Sail Height (m) ND ND 

Width (m) ND ND 

Length (m) ND ND 

Ice movement 

Speed in nearshore (m/s) (0,8 to 1,9) c ND 

Speed in offshore (m/s) ND ND 

Prevailing Direction W, SW ND 

Ice induced scour 

Average/Maximum scour depth  (m) ND ND 

Average/Maximum scour width (m) ND ND 

Average/Maximum scour length (m) ND ND 

Scour frequency (Number/km) ND ND 

Water depth range (m) ND ND 

a Number of days with ice per year. 

b Ice parameter values are obtained from isolated measurements in severe winter. 

c Maximum values of ice drift. 
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