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Semiannual report for year of 2011

Akbar Asgarov 
To investigate sea water temperature fluctuations, the water temperature has been measured form the surface to 480-490 m of depth. Temperature samples were taken from four points located in a 20 m from each other. All the sample points are located in Azerbaijani sector of the Caspian Sea, from four points from surface to bottom for each 20 m distance in the part of Azerbaijan sector of the Caspian Sea. Offshore measurements include the coldest month (March) of the year. (table 1)                    
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Table 1.  Temperature and depth data of studied four points (Arc GİS)

        Geo-Information Technologies was considered expedient to use for implementation of the project.  Arc GIS software was selected for preparing of the cartographic product. The main reason for this is the fact that Arc GIS software may well illustrate these results as the final product. Geographic database was created through Arc GIS software.

        The depths, temperature rates and the hypsometric indicators of the area were included into Geographic data base (GDB) as the initial data. Above-mentioned information is included in attribute date base of GDB. 

        The cartographic products have been prepared and the analyses have been carried through those information and use of analysis models.

        The hypsometric scale has been established and interpolation method has been used automatically at the initial stage. The cartographic regularity has been kept and the linear transition was able to be gained.

        Raster information that has JPEG  extension has been used as geographic basis for the preparing of the model. In addition the 3D model of the area has been prepared using 3D analysis model of Arc GIS software (figure 1).
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Figure 1. 3D model of the studied part of the sea

        Analyse has been carried through the Arc GIS software and then the schedules of the changes of  the temperature in the sea towards the depth of each point have been established.  (figure 2) 
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        Figure 2. Trend analyse of the vertical distribution of sea temperature

        The spring warming of the sea water at first begins very slow (March to April). 

Warming in the surface waters speeds in May and June, the warming speed decreases in July. The warming stops fully in August. In general, in all regions of Caspian Sea (areas) the lowest average monthly mark of the surface water temprature belongs to March (Panin, Mamedov and Mitrofanov, 2005)   

         The water tempratures of the water column abyssal layer in less than 100 m depth in the sea are among 5,7oC to 6,3oC with small seasonal changes. The small vertical warming differences due to intensive convection mixing (Report BP).

        The temprature differences between surface and deep water layers leads to the formation of seasonal thermocline (rapid temprature jumping area) The existing of thermocline limits the mixing of upper and lower water layers. 

        In research field the formation of thermocline begins in spring (March-April) in the upper levels of water columns in 30-50 m depth water.

        But in summer and autumn thermocline   is moving in the direction of the depth reflecting the growth in the vertical mixing in upper layers which caused by the increasing frequency of the events by storms. As thermocline is going to deep the temperature changes interval is decreasing. This continues till the gradually collapse of thermocline during winter months.  

        The rapid decreasing of temperature up to 50 m depth is observed, as can be seen from schedules. Though, the sharp decrease becomes weak later, the sea water temperature decreases in the depth of 200 m, after 200 m depth temperature remains constant. (figure 3)
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        Figure 3. The vertical distribution of sea water temperature (a,b,c,d)

        Table 2. Assessment of link density

	Density of link
	Mark of correlation coefficient

	
	Straight link
	Stubborn link

	weak
	0,1-0,3
	(-0,1)-(-0,3)

	average
	0,4-0,7
	(-0,4)-(-0,7)

	strong
	0,8-1,0
	(-0,8)-(-1,0)


Linear correlation coefficient is usually used to measure link density between the signs in rectilinear correlation. It is calculated with the help of the following formula:
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        Here(x and(y are the average marks in accordance with X and Y signs, ox are the average square  inclinations.

        The decreasing of temperature in the direction to bottom of the sea is observed in 4 points which sample has been taken.

        The marks of connection between the depth of the sea Z and the water temperature T presented in the table. The marks of the connections between water temperature and the depth of the sea in 50 m, 100 m, 200 m and 480 m indicates that, the correlation   connection is strong in aquatory in 50 m depth of water, the marks of correlation coefficient is going gradually decrease while going to more deep.  (table 3).   

        Table 3. The connection between sea water temperature and the defth in different layers

	Sample points
	Point Coordinates
	50 m
	100 m
	200 m
	480 m

	S 01 
	N 40o02’155”   E 50o38’562”
	8,43
	7,96
	7,41
	6,86

	S 02
	N 39o55’391”   E 51o08’530”
	8,43
	7,96
	7,40
	6,60

	S 03
	N 39o46’550”   E 51o05’362”
	8,55
	8,02
	7,44
	6,87

	S 04
	N 39o53’286”   E 50o35’456”
	8,59
	8,04
	7,44
	6,86


The change of  multi-annual tempeturature of sea water

 The global climate change playes the main role in the  changing of  surface temperature of sea water in the Caspian sea.  For the last years  the  observed global warming  is cause of  increasing  not only air temperatur  but also water temperature. This increase shows itself  in mean and maximum temperature estimations. Consequently,  there is  observed the decrease of  temperature of  sea water temperature till minimum estimations.

Table 4. The estimations of  multi-annual mean, minimum and maximum of sea water temperature (Lankaran marine station)
	Lankaran marine station

	İllər
	oC (mean value)
	oC (max. value)
	oC (min. value)

	1978
	15,6
	30,5 (VIII)
	4,0 (II)

	1979
	16,6
	31,4 (VIII)
	3,3 (I)

	1980
	15,6
	32,4 (VII)
	0,8 (I)

	1981
	16,8
	30,3 (VIII)
	4,1 (III)

	1982
	15,4
	30,4 (VII)
	2,7 (II)

	1983
	16,5
	31,9 (VII)
	4,0 (III)

	1984
	15,6
	29,8 (VII)
	1,4 (II)

	1985
	15,7
	29,2 (VIII)
	2,9 (I)

	1986
	15,5
	29,1 (VII)
	4,7 (II)

	1987
	15,4
	29,9 (VIII)
	4,3 (XII)

	1988
	16,0
	28,2 (VII)
	3,9 (II)

	1989
	16,6
	30,4 (VII)
	4,2 (II)

	1990
	16,4
	30,1 (VII)
	5,5 (II)

	1991
	15,6
	30,4 (VII)
	4,5 (I)

	1992
	14,9
	28,9 (VII)
	3,8 (III)

	1993
	14,9
	29,5 (VIII)
	2,7 (II)

	1994
	15,5
	29,9 (VIII)
	3,0 (XII)

	1995
	15,1
	29,1 (VIII)
	2,8 (I)

	1996
	14,5
	29,9 (VIII)
	2,7 (I)

	1997
	14,0
	29,5 (VIII)
	3,4 (II)

	1998
	15,0
	32,8 (VIII)
	5,0 (II)

	1999
	16,3
	32,1 (VII)
	7,0 (I)

	2000
	16,7
	33,6 (VIII)
	1,4 (I)

	2001
	16,3
	32,7 (VII)
	2,0 (I)

	2002
	15,9
	31,4 (VII)
	1,6 (XII)

	2003
	15,0
	30,4 (VIII)
	1,7 (II)

	2004
	16,2
	29,4 (IX)
	6,2 (IV)

	2005
	18,1
	32,4 (VIII)
	4,2 (II)

	2006
	16,4
	33,8 (VIII)
	2,0 (I)

	2007
	16,7
	33,5 (VIII)
	2,0 (II)

	2008
	16,4
	33,8 (VIII)
	2,0 (I)

	2009
	16,5
	32,2 (VII)
	2,0 (I)

	2010
	17,5
	33,7 (VII)
	3,3 (II)

	2011
	16,7
	33,0 (VII)
	4,9 (II)


In the invistigated territories (the south part of Azerbaijan sector of the Caspian Sea or north-west shelf zone of the South Caspian Sea ) the mean multi-annual temperature of sea water is 15,860C. Here the absolute minimum of temperature was noted in 1980 in January (0,80C), but absolute maximum in 2006 and 2008 in August was (33,80C).

In 1996-1997 this data decreased to 14,5; 140C, but in 2005 reached to 18,10C.  During the  another years  the situation was calm and hesitated between 14,9; 16,70C. With the  help of trend we can determine that during the observed years  the middle annual temperature of sea water in the sea territory of Lankaran reached to 0,80C (15,5; 16,30C).

In te aquavatory the absolute minimum estimation of sea water temperature was noted  in January and February. Here the absolute minimum of sea water temperature  was noted in 1980 in January (0,80C) but in 1999-2005 because of  calm winter the estimation composed to 70C and 6,20C.

The maximum estimations of  sea water temperature in the sea region of Lankaran hesitate between 28,20C and 33,80C.

The hottest period sea water was noted in August in 2006-2008 (33,80C). 
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Figure 4. The estimations of  multi-annual mean of sea water temperature (Lankaran marine station)
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Figure 5. The estimations of multi-annual maximum of sea water temperature (Lankaran marine station)
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Figure 6. The estimations of  multi-annual minimum of sea water temperature (Lankaran marine station)
Results:
1. The temperature of sea water the Caspian Sea speedly decreased till 50 meters of depth.

2. In the Caspian Sea after 200 meters of depth the temperature of sea water is constant. And this means that the throw layer of temperature (thermocline) is situated in the sea in the depth of 200m.

3. For the last 33 years (1978-2011) the temperature of sea water increased  in the Caspian Sea.

4. During the observed years in the Caspian Sea the mean temperature of sea water was 0.80C, during the year the noted maximum temperature increased 30C.
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