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DETERMINATION OF THE MORPHOMETRICAL CHARACTERISTICS OF KARA- BOGAZ-GOL BAY, ESTIMATION OF EVAPORATION FROM ITS WATER SURFACE ON AN EQUATION OF A WATER BALANCE AND WITH THE HELP OF THE SATELLITE INFORMATION

1. THE MORPHOMETRICAL CHARACTERISTICS OF KARA-BOGAZ-GOL

 At determination of evaporation from water surface of the bay on an equation of a water balance the considerable errors can be connected to determined of the area of the bay. The information on the sizes of the bay available in scientific publications, essentially differ, specially at marks of its level the minus 30.00 m in an absolute system of altitudes is lower. It morphometrical  characteristics considerably have changed for last century in connection with accretion and crystallization of different salts. Specially it became notably in the period of drying of the bay after blocking a channel of the same title practically a dead dam.  Table 1 presents the data on the areas of the Kara-Bogaz-Gol by probable levels under the data of scientific institutes [1, 5]. 

Table 1
Data of Kara-Bogaz-Gol Bay Squares

	Level of the
	Square of the Bay, km2

	Bay, m
	Hydroproekt, 1975
	Institute of deserts, 1994
	UNEP, 1975
	KazNIIMOSK, 2000

	1
	2
	3
	4
	5

	-35,0
	
	525
	700
	600

	-34,5
	
	2625
	
	

	-34,0
	6600
	3520
	5500
	4900

	-33,5
	
	5125
	
	

	-33,0
	
	5683
	
	6800

	-32,5
	
	6257
	
	

	-32,0
	14000
	6950
	9200
	8800

	-31,5
	
	8332
	
	

	-31,0
	15600
	10350
	
	12500

	-30,5
	
	13125
	
	

	-30,0
	16500
	14975
	16500
	15500

	-29,0
	17000
	
	17000
	17000

	-28,0
	17500
	
	17500
	

	-27,0
	18000
	
	18000
	18000

	-26,0
	18700
	
	18700
	

	-25,0
	
	
	
	18400

	-24,0
	
	
	
	

	-23,0
	
	
	
	

	-22,0
	
	
	
	19000


The graph 2 of this table presents the data, generalized by a project institute "Hydroproject" [5]. At generalization the data of State Hydrological Institute (SHI) they were used data in a zone of marks above minus of 31,00 m, and in the lower zone - the areas are adopted approximately under the data of institute "Hydroproject" and "CasSeaNIIProject". In the graph 4 the  UNEP’s data are presents [5], which one introduce the same data for marks above minus of 31,00 m; for the lower zone they are elaborated under  the published data  about a morphometry of the bay when it become dry out. In the graph 5 the outcomes of determination of the area of the bay in the Kazakh Research Institute for Environment Monitoring and Climate (KazNIIMOSK) on a map of a scale 1:500 000 with more precise definition in 1992 of horizontals conducted through 1 m, on the maps of larger scale, and also data of air photography and space snapshots are presents.  Fig. 1 shows the relations between the area of the Kara-Bogaz-Gol bay  and its level under the data of different determinations. The greatest differences of the areas of the bay are watched by water levels below minus of 30,00 m. The least areas of the bay are obtained under the data of Institute of deserts (1994). Greatest areas are obtained under the data "of “Hydroproject" (1975). The UNEP’s and KazNIIMOSK’s data take an intermediate position.
Figure 1.
Dependence of Kara-Bogaz-Gol Bay Square on its Level
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Table 2 presents the outcomes  of determination of the bay capacity under the  KazNIIMOSK’s data. Its capacity at a modern sea level (the minus 27,00 m) makes 92,3 km3. By a mark a minus of 22,00 m observed in the end XVIII of century - beginning XIX of century, the capacity of the bay made 184,8 km2.

Table 2
Calculate of the Kara-Bogaz-Gol Bay Value

	Z,m
	(, km2
	(1+(2 , km2

        2
	(W, km3
	W, km3

	1
	2
	3
	4
	5

	-35
	600
	
	
	0

	-34
	4900
	2750
	2,75
	2,75

	-33
	6800
	5850
	5,85
	8,60

	-32
	8800
	7800
	7,80
	16,40

	-31
	12500
	10650
	10,65
	27,05

	-30
	15500
	14000
	14,00
	41,05

	-29
	17000
	16250
	16,25
	57,30

	-27
	18000
	17500
	35,00
	92,30

	-25
	18400
	18200
	36,40
	128,70

	-22
	19000
	18700
	56,10
	184,80


In table 3 the bit-linear area-water level relation  and bit-non-linear capacity-water level relation is presents. These relations can be successfully used at simulation of the filling by seawater of Kara-Bogaz-Gol bay.

Table  3
Dependence Square and Value of the Kara-Bogaz-Gol Bay from its Level

	##
	Square of the Bay, km2
	Value of the Bay, km3
	Change of the Level,

m

	1
	  ( = 4300*Z + 151100
	W = 0 + 0.60*(Z+35) + 2.15*(Z+35)2
	-35(-34

	2
	  ( = 1900*Z + 69500
	W = 2.75 + 4.90*(Z+34) + 0.95*(Z+34)2
	-34(-33

	3
	  ( = 2000*Z + 72800
	W = 8.60 + 6.80*( Z+33) +1.00*(Z+33)2
	-33(-32

	4
	  ( = 3700*Z + 127200
	W = 16.40 + 8.80*( Z+32) +1.85*(Z+32)2
	-32(-31

	5
	  ( = 3000*Z + 105500
	W = 27.05 + 12.50*( Z+31) +1.50*(Z+31)2
	-31(-30

	6
	  ( = 1500*Z + 60500
	W = 41.05 + 15.5*( Z+30) +0.75*(Z+30)2
	-30(-29

	7
	  ( = 500*Z + 31500
	W = 57.30 + 17.00*( Z+29) +0.25*(Z+29)2
	-29(-27

	8
	  ( = 200*Z + 23400
	W = 92.30 + 18.00*( Z+27) +0.10*(Z+27)2
	-27(-22


2. DEFINITION OF EVAPORATION FROM WATER SURFACE OF THE
KARA-BOGAZ-GOL BAY ON AN EQUATION OF A WATER BALANCE

 The evaporation from water surface of the Kara-Bogaz-Gol bay can be determined on an equation of a water balance:





        V*106





E =  -------- + P + (Z




(1)






(
where   E – evaporation, mm;

            V – inflow to the Bay, km3;

            ( – square of the Bay, km2;


P – precipitation, which are falling out on water surface of the bay, mm;

         (Z – сhange of the Bay level, mm.

The remaining components of a water balance are insignificant and  it is possible to neglect by them. The value of precipitation which are falling out on water surface of the bay, also is insignificant and makes 40-80 mm annually. If by this value to neglect, the equation of a water balance of the bay can be copied by the way:

        
                                             Q*106





E* =  --------  + (Z




(2)






(
where  E* = E – P – effective evaporation, mm.

The attempts of definition of evaporation from a surface of the bay on an equation of a water balance (1) were made repeatedly. The most severe work on this problem belongs to N.D.Shyshov [4]. It is published in 1938. In this work he has used the data about month values of a water balance of the bay for 1932 - 1935 years. The runoff to the bay was determined under the data of his measurements and calculations in a channel Kara-Bogaz-Gol. The precipitation were determined under the data of a meteorological station Kara-Bogaz-Gol, and also stations Sartas, Kyzyl-Kup and Chagala. The level variation of the bay was determined under the data of stage gauges Sartas, Kyzyl-Kup and Chagala by average of their values for ten days (for five days of the end and five days of a beginning of each month) and then were calculated average value Z for all bay. As a result of calculation on an equation (1) he determined month values of evaporation from a surface of the bay for 1932 - 1935 years. The obtained month values of evaporation were used in calculations of evaporation for other years. For this purpose N.D. Shyshov constructed the definite enough relation of month values of evaporation E, mm from monthly average temperature of air on a meteorological station Kara-Bogaz-Gol, T,oC  for the period from 1932 year to 1935 year. This relation was shown by two curves describing relation of month values of evaporation from monthly average temperature of air for period: February - June and July - January. With the help of these relations the values of evaporation since June, 1921 year till December, 1931 year were computed. The data for determinition of evaporation on the equation of a water balance (1932 - 1935 years) and computed on the mentioned above technique (1921 - 1931 years) are presented in table 4.  The mean annual variation of evaporation is showed in  Fig. 2. The maximum evaporation is observed in July and August and it make on the average 187 mm and 191 mm accordingly and minimum of evaporation falls on January and February when it make 32 mm and 28 mm 

	Table 4    Monthly and Annual Values of Evaporation from Kara-Bogaz-Gol Surface (mm)



	Year
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Sum

	1921
	
	
	
	
	
	150
	191
	181
	148
	115
	81
	57
	

	1922
	49
	33
	54
	80
	119
	140
	194
	197
	151
	124
	92
	71
	1304

	1923
	42
	33
	47
	65
	120
	142
	203
	177
	152
	127
	88
	56
	1252

	1924
	48
	30
	43
	71
	114
	161
	175
	193
	172
	122
	89
	40
	1258

	1925
	39
	28
	57
	73
	117
	132
	180
	201
	169
	123
	91
	82
	1292

	1926
	53
	37
	52
	72
	115
	130
	174
	186
	149
	120
	79
	74
	1241

	1927
	24
	27
	44
	74
	110
	155
	196
	203
	170
	148
	91
	46
	1288

	1928
	25
	29
	33
	75
	102
	142
	180
	166
	159
	114
	90
	42
	1157

	1929
	27
	14
	34
	62
	125
	122
	194
	197
	167
	123
	81
	20
	1166

	1930
	14
	19
	46
	75
	111
	130
	185
	209
	157
	115
	91
	45
	1197

	1931
	18
	6
	43
	66
	104
	139
	198
	178
	168
	121
	70
	45
	1156

	1932
	41
	33
	55
	77
	112
	136
	177
	166
	163
	126
	76
	43
	1205

	1933
	29
	25
	47
	67
	122
	145
	181
	195
	172
	119
	87
	55
	1244

	1934
	17
	39
	49
	69
	95
	133
	197
	185
	145
	116
	71
	49
	1165

	1935
	17
	35
	44
	70
	111
	130
	177
	215
	170
	131
	78
	48
	1226

	Average
	32
	28
	46
	71
	112
	138
	187
	191
	162
	123
	84
	51
	1225


accordingly. Mean annual of evaporation for 14 years (1922 - 1935 years) make 1225 mm. The maximum evaporation for one year was in 1922 (1304 mm) and its minimum was in 1931 year (1156 mm) and 1928 year (1157 mm). 

Now stage gauges Sartas, Kyzyl-Kup and Chagala for observations by water level of the bay and meteorological characteristics are closed. The water level is determined only in one point and observation for the precipitation executed with large errors and rests  only on the meteorological station Kara-Bogaz-Gol. Data on  daily water level of the bay are absent. In these conditions evaporation from water surface of the Kara-Bogaz-Gol bay is possible to determine only approximately on annual values with the help of the equation of a water balance (1). For the solution of this problem we used annual values of the water balance of the bay for 1995-1998 years. These years the level of the bay laid within the limits of marks, for which one area of the bay were determined most authentically. The sea levels by the beginning of each year were determined as mean for December of the previous year and January of the subsequent year. The increase of water level was determined as a difference of levels on the end of year and by the beginning of one year. In table 5  the outcomes of definition of annual values effective (difference of evaporation and precipitation) evaporation for 1995, 1996, 1997 and 1998 years are presented.  Average value of effective evaporation from a surface of 

Table 5
Definition of Evaporation from the Kara-Bogaz-Gol Bay Surface on the Equation
   (1)
	Year
	Level, Z m
	( Z, mm
	(, km2
	Inflow to the Bay
	Е*, mm

	
	Average

	Initial

	Final

	
	
	km3
	mm
	

	Definition of evaporation for separate years

	1995
	-27,96
	-28,72
	-27,66
	1060
	17520
	46,38
	2647
	1587

	1996
	-27,36
	-27,66
	-27,52
	140
	17820
	29,11
	1634
	1494

	1997
	-27,45
	-27,52
	-27,46
	60
	17775
	16,84
	947
	887

	1998
	-27,33
	-27,46
	-27,64
	-180
	17835
	17,70
	922
	1102

	
	
	
	
	
	
	
	Average
	1268

	
	
	
	
	
	
	
	
	

	Definition of evaporation for period

	1995-1998
	-27,52
	-28,72
	-27,64
	1080
	17720
	110,03
	6202
	5122

	
	
	
	
	
	
	
	Average
	1280


the bay for separate years has took to equal 1268 mm, and at determination as a whole for the indicated period it is 1280 mm. Allowing, that the precipitation on a surface of the bay make 40-80 mm it is possible to suppose, that the evaporation from water surface of the bay for these years on the average makes about 1300 mm per year. 

Figure 2.
Monthly and Annual Values of Evaporation from the Kara-Bogaz-Gol Bay Surface (Average Long Term Values)
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3.
DETERMINATION OF EVAPORATION ON WATER TEMPERATURE,
MEASURED FROM AN EARTH SATELLITE

The comparison of the computed values of evaporation from a surface of water in Northern Caspiy and within the bounds of Kara-Bogaz-Gol bay was made under the water temperature data from an Earth satellite. The calculations were made on an equation of Penman-Monteith  and formula of K.N. Smirnova [3]. At calculation on the equation of Penman-Monteith water temperature was took to equal air temperature, and amplitude of its month changes and other meteorological characteristics were took on station a Fort Shevchenko. The Smirnova’s formula looks like:





Е = 4,6*Т + 20 



(3)

where Е - monthly value of evaporation, mm;
           Т – Average for prior month temperature of water, oС
As a result of made calculations the month values of evaporation on the equation  of Penman-Monteith and Smirnova’s formula were obtained for a water area Northern Caspiy and the Kara-Bogaz-Gol bay. The appendix 1 presents the initial meteorological data and outcomes of calculation of evaporation on the equation Penman-Monteith (ET*D) and under the Smirnova’s formula (Etms) for 1997. The appendix 2 contains these data for 1999 year. 

Figure 3.
Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Method Penman-Monteith, Method 1997 
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Figure 4.
Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Method Penman-Monteith, Method 1999 
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The Fig. 3, 4 show confrontation of values of evaporation for Northern Caspiy and the bay Kara-Bogaz-Gol computed on the equation Penman-Monteith  (zone A1)  for 1997 year and 1999 year. This confrontation demonstrates, that the value of evaporation from water surface of the bay is higher, than from water surface of Northern Caspiy. Fig. 5, 6 show the confrontation computed on the Smirnova’s formula values of evaporation for Northern Caspiy (zone A1) and Kara-Bogaz-Gol bay for 1997 year and 1999 year. This confrontation also demonstrates, that the evaporation from  water surface of the bay is higher, than from Northern Caspiy water surface. Fig. 7, 8 show the confrontation of the computed on the equation Penman-Monteith and Smirnova’s formula values of evaporation from water surface of Northern Caspiy (zone À1) and Kara-Bogaz-Gol bay for 1997 year and 1999 year. In the figures it is visible, that in the warm season the evaporation computed on a Penman-Monteith method is higher, than evaporation computed on the Smirnova’s formula but  it is lower in the cold season.

Figure 5.
Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Smirnova Method, 1997
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Figure 6.
Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Smirnova Method, 1999
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In summary it is necessary to suppose, that the evaporation from water surface of the Kara-Bogaz-Gol bay is higher than evaporation from water surface of  Northern Caspiy.
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	Appendix 1: Calculate Evaporation from the Caspian Sea Surface (Data of Satelite) for 1997

	Param.
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Zone A (1)

	Longitude = 49,90  Latitude = 44,97

	Tcp
	5,9
	2,8
	1,6
	8,0
	12,1
	17,5
	21,8
	20,2
	16,6
	13,3
	6,6
	1,8
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	9,1
	6,3
	4,3
	12,1
	15,3
	20,5
	24,8
	23,8
	19,8
	16,4
	10,0
	4,8
	

	Tmin
	3,7
	0,3
	-0,3
	5,0
	9,4
	15,2
	19,4
	17,6
	14,0
	10,8
	4,1
	-0,9
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	0,76
	0,85
	1,2
	2,99
	3,65
	4,45
	4,76
	5,27
	3,91
	0,98
	1,2
	0,8
	

	ET*d
	23,56
	23,8
	37,2
	89,7
	113,15
	133,5
	147,6
	163,4
	117,3
	30,38
	36,0
	24,8
	940,32

	Etsm
	28,42
	47,14
	33,02
	27,27
	56,75
	75,61
	100,45
	120,10
	113,10
	96,22
	81,09
	50,54
	829,72

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ZoneА(2)

	Longitude = 49,90  Latitude = 44,97

	Tcp
	
	-1,1
	4,8
	
	17,9
	19,0
	20,5
	20,1
	15,1
	16,0
	
	
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	
	2,4
	7,5
	
	21,1
	22,0
	23,5
	23,7
	18,3
	19,1
	
	
	

	Tmin
	
	-3,6
	2,9
	
	15,2
	16,7
	18,1
	17,5
	12,5
	13,5
	
	
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	
	0,68
	1,39
	
	4,53
	4,72
	4,62
	5,27
	3,74
	1,08
	
	
	

	ET*d
	
	19,04
	43,09
	
	140,4
	141,6
	143,2
	163,4
	112,2
	33,48
	
	
	

	Etsm
	
	
	14,76
	
	
	102,3
	107,5
	114,1
	112,3
	89,6
	93,5
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Continue of the Appendix 1: Calculate Evaporation from the Caspian Sea Surface (Data of Satelite) for 1997

	Param.
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Kbg (1)

	Longitude = 53,49  Latitude = 41,26

	Tcp
	
	3,7
	5,7
	11,2
	18,5
	20,0
	26,5
	20,0
	18,5
	17,0
	9,2
	5,1
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	
	7,2
	8,4
	15,3
	21,7
	23,0
	29,5
	23,6
	21,7
	20,1
	12,6
	8,1
	

	Tmin
	
	1,2
	3,8
	8,2
	15,8
	17,7
	24,1
	17,4
	15,9
	14,5
	6,7
	2,4
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8,0
	5,7
	5
	2,4
	6,8

	ET
	
	0,96
	1,53
	3,47
	4,6
	4,93
	5,58
	5,36
	4,31
	1,32
	1,4
	1,09
	

	ET*d
	
	26,88
	47,43
	104,1
	142,6
	147,9
	172,98
	166,16
	129,3
	40,92
	42
	33,79
	

	Etsm
	43,41
	
	37,02
	45,99
	71,61
	105,1
	112,1
	141,9
	112,0
	105,0
	98,25
	62,18
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  Kbg (2)

	Longitude = 53,49  Latitude = 41,26

	Tcp
	6,0
	11,9
	10,3
	
	20,1
	23,0
	21,7
	22,8
	19,5
	19,81
	
	
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	9,2
	15,4
	13,0
	
	23,3
	26,0
	24,7
	26,4
	22,7
	22,9
	
	
	

	Tmin
	3,8
	9,4
	8,4
	
	17,4
	20,7
	19,3
	20,2
	16,9
	17,3
	
	
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	0,83
	1,37
	1,9
	
	4,91
	5,41
	4,83
	5,89
	4,47
	1,43
	
	
	

	ET*d
	25,73
	38,36
	58,9
	
	152,21
	162,3
	149,73
	182,59
	134,1
	44,33
	
	
	

	Etsm
	
	47,6
	74,74
	67,20
	
	112,5
	126,0
	119,8
	125,0
	109,5
	111,1
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Appendix 2: Calculate Evaporation from the Caspian Sea Surface (Data of Satelite) for 1999

	Param.
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	Zone A (1)

	Longitude = 49,90  Latitude = 44,97

	Tcp
	
	0,5
	0,6
	9,1
	11,8
	21,7
	22,9
	24,0
	16,4
	14,1
	8,1
	1,8
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	
	4,0
	3,3
	13,2
	15,0
	24,7
	25,9
	27,6
	19,6
	17,2
	11,5
	4,8
	

	Tmin
	
	-2,0
	-1,3
	6,1
	9,1
	19,4
	20,5
	21,4
	13,8
	11,6
	5,6
	-0,9
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	
	0,77
	1,15
	3,12
	3,65
	5,07
	4,91
	5,97
	3,88
	1,01
	1,26
	0,8
	

	ET*d
	
	21,56
	35,65
	93,6
	113,15
	152,1
	152,21
	185,07
	116,4
	31,31
	37,8
	24,8
	

	Etsm
	28,42
	
	22,16
	22,71
	62,00
	74,14
	119,7
	125,2
	130,6
	95,26
	84,95
	57,17
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ZoneA(2)

	Longitude = 49,90  Latitude = 44,97

	Tcp
	-0,3
	2,1
	3,8
	12,0
	14,7
	19,4
	24,4
	20,6
	15,7
	
	
	
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	2,9
	5,6
	6,5
	16,1
	17,9
	22,4
	27,4
	24,2
	18,9
	
	
	
	

	Tmin
	-2,5
	-0,4
	1,9
	9,0
	12,0
	17,1
	22,0
	18,0
	13,1
	
	
	
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	0,5
	0,79
	1,33
	3,55
	3,96
	4,75
	5,2
	5,44
	3,76
	
	
	
	

	ET*d
	15,5
	22,12
	41,23
	106,5
	122,76
	142,5
	161,2
	168,64
	112,8
	
	
	
	

	Etsm
	
	18,80
	29,66
	37,66
	74,97
	87,44
	109,2
	132,4
	114,6
	92,04
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Continue of the Appendix 2: Calculate Evaporation from the Caspian Sea Surface (Data of Satelite) for 1999

	Param.
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Year

	  Kbg (1)

	Longitude =53,49  Latitude = 41,26

	Tcp
	
	5,5
	7,6
	11,8
	15,2
	24,7
	25,5
	24,8
	20,5
	17,1
	11,3
	6,8
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	
	9,0
	10,3
	15,9
	18,4
	27,7
	28,5
	28,4
	23,7
	20,2
	14,7
	9,8
	

	Tmin
	
	3,0
	5,7
	8,8
	12,5
	22,4
	23,1
	22,2
	17,9
	14,6
	8,8
	4,1
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	
	1,06
	1,68
	3,47
	4,14
	5,61
	5,42
	6,25
	4,62
	1,32
	1,53
	1,12
	

	ET*d
	
	29,68
	52,08
	104,1
	128,34
	168,3
	168,02
	193,75
	138,6
	40,92
	45,9
	34,72
	

	Etsm
	51,46
	
	45,44
	54,82
	74,42
	89,74
	133,8
	137,3
	133,9
	114,3
	98,84
	72,03
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kbg (2)

	Longitude =53,49  Latitude = 41,26

	Tcp
	3,4
	6,5
	8,3
	15,1
	19,3
	22,9
	24,9
	23,3
	18,0
	
	
	
	

	Tmax-Tcp
	3,2
	3,5
	2,7
	4,1
	3,2
	3
	3
	3,6
	3,2
	3,1
	3,4
	3
	

	Tmin-Tcp
	-2,2
	-2,5
	-1,9
	-3
	-2,7
	-2,3
	-2,4
	-2,6
	-2,6
	-2,5
	-2,5
	-2,7
	

	Tmax
	6,6
	10,0
	11,0
	19,2
	22,5
	25,9
	27,9
	26,9
	21,2
	
	
	
	

	Tmin
	1,2
	4,0
	6,4
	12,1
	16,6
	20,6
	22,5
	20,7
	15,4
	
	
	
	

	M,%
	89
	87
	79
	65
	67
	72
	71
	52
	59
	73
	71
	80
	72

	V,m/s
	4,5
	4,2
	3,9
	5,4
	3,5
	3,4
	2,8
	4
	4,4
	3,8
	4,4
	4,8
	4,1

	Ld,h
	1,4
	3,8
	4,3
	7,4
	10,2
	11,1
	10,9
	10,9
	8
	5,7
	5
	2,4
	6,8

	ET
	0,69
	1,11
	1,75
	4,08
	4,75
	5,28
	5,27
	5,89
	4,31
	
	
	
	

	ET*d
	21,39
	31,08
	54,25
	122,4
	147,25
	158,4
	163,37
	182,59
	129,3
	
	
	
	

	Etsm
	
	35,78
	50,04
	58,00
	89,41
	109,0
	125,2
	134,7
	127,4
	103,0
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[image: image8.wmf]Figure 3: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Method Penman - 

Mangate Method 1997
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[image: image9.wmf]Figure 2: Monthly and Annual Values of Evaporation from the Kara-Bogaz-Gol Bay Surface (Average Long-

Term Values)
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[image: image10.wmf]Figure 1: Dependence of Kara-Bogaz-Gol Bay Square on its Level
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[image: image11.wmf]Figure 4: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Penman-Mangate 

Method 1999
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[image: image12.wmf]Figure 5: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Smirnova Method 
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Figure 1: Dependence of Kara-Bogaz-Gol Bay Square on its Level
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Лист1

		Сведения о площадях залива Кара-Богаз-Гол

		Уровень		Гидропроект		Ин-т пустынь		Unef		КазНИИМОСК

		-35		1000		525		700		600

		-34		6600		3520		5500		4900

		-33		10300		5683		7400		6800

		-32		14000		6950		9200		8800

		-31		15600		10350		12800		12500

		-30		16500		14975		16500		15500

		-29		17000		17000		17000		17000

		-28		17500		17500		17500		17500

		-27		18000		18000		18000		18000

		-26		18700		18200		18700		18200

		The Items of Information on Kara-Bogaz-Gol Square

		Level		Hidroproekt		Institute of deserts		Unef		KazNIIMOSK

		-35		1000		525		700		600

		-34		6600		3520		5500		4900

		-33		10300		5683		7400		6800

		-32		14000		6950		9200		8800

		-31		15600		10350		12800		12500

		-30		16500		14975		16500		15500

		-29		17000		17000		17000		17000

		-28		17500		17500		17500		17500

		-27		18000		18000		18000		18000

		-26		18700		18200		18700		18200
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Figure 4: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Penman-Mangate Method 1999
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Испарение с поверхности Каспийского моря и залива Кара-Богаз-Гол, рассчитанные методом Смирновой 1999 г.



Диаграмма1

		28.418		51.46

						21.56		26.9

		22.162		45.44		35.65		47.4

		22.714		54.82		93.6		104.1
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		74.142		89.74		152.1		147.9

		119.682		133.8		152.21		173

		125.202		137.3		185.07		166.2

		130.584		133.9		116.4		129.3

		95.256		114.3		31.31		40.9

		84.952		98.84		37.8		42

		57.168		72.03		24.8		33.8



Etsm

Esmkbg

ET*d

Ekbg

Месяц

Испарение, мм

Испарение с поверхности Каспийского моря и залива Кара-Богаз-Гол, рассчитанные методом Пенмана-Мантейта и методом Смирновой 1999 г.



Лист1

		

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone A (1)

		Longitude = 49,90  Latitude = 44,97

		Tcp				0.5		0.6		9.1		11.8		21.7		22.9		24.0		16.4		14.1		8.1		1.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				4.0		3.3		13.2		15.0		24.7		25.9		27.6		19.6		17.2		11.5		4.8

		Tmin				-2.0		-1.3		6.1		9.1		19.4		20.5		21.4		13.8		11.6		5.6		-0.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		28.42				22.16		22.71		62.00		74.14		119.7		125.2		130.6		95.26		84.95		57.17

		Esmkbg		51.46				45.44		54.82		74.42		89.74		133.8		137.3		133.9		114.30		98.84		72.03

		ET				0.77		1.15		3.12		3.65		5.07		4.91		5.97		3.88		1.01		1.26		0.8

		ET*d				21.56		35.65		93.6		113.15		152.1		152.21		185.07		116.4		31.31		37.8		24.8

		Ekbg				26.9		47.4		104.1		142.6		147.9		173		166.2		129.3		40.9		42		33.8

		Zone A (2)

		Longitude = 49,90  Latitude = 44,97

		Tcp		-0.3		2.1		3.8		12.0		14.7		19.4		24.4		20.6		15.7

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		2.9		5.6		6.5		16.1		17.9		22.4		27.4		24.2		18.9

		Tmin		-2.5		-0.4		1.9		9.0		12.0		17.1		22.0		18.0		13.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				18.80		29.66		37.66		74.97		87.44		109.2		132.4		114.6		92.04

		ET		0.5		0.79		1.33		3.55		3.96		4.75		5.2		5.44		3.76

		ET*d		15.5		22.12		41.23		106.5		122.76		142.5		161.2		168.64		112.8

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone B (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp				5.2		5.1		9.5		10.9		18.9		22.3		24.0		18.3		16.7		11.7		8.9

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				8.7		7.8		13.6		14.1		21.9		25.3		27.6		21.5		19.8		15.1		11.9

		Tmin				2.7		3.2		6.5		8.2		16.6		19.9		21.4		15.7		14.2		9.2		6.2

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		60.99				43.87		43.41		63.65		70.19		106.8		122.5		130.2		104.0		96.82		73.91

		ET

		ET*d

		Zone B (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		5.4		6.1		6.2		10.4		12.5		19.5		23.3		20.7		17.5

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		8.6		9.6		8.9		14.5		15.7		22.5		26.3		24.3		20.7

		Tmin		3.2		3.6		4.3		7.4		9.8		17.2		20.9		18.1		14.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				44.93		47.88		48.61		67.61		77.55		109.7		127.1		115.4		100.4

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone C (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp				6.5		6.6		8.9		11.4		20.1		22.3		22.9		17.5		16.4

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		6.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				3.5		9.3		13.0		14.6		23.1		25.3		26.5		20.7		19.5

		Tmin				12.9		4.7		5.9		8.7		17.8		19.9		20.3		14.9		13.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						49.72		50.18		60.85		72.53		112.4		122.5		125.4		100.7		95.53

		ET

		ET*d

		Zone C (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		7.1		7.3		7.7		10.8		13.3		19.8		21.8		19.7		16.7

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		10.3		10.8		10.4		14.9		16.5		22.8		24.8		23.3		19.9

		Tmin		4.9		4.8		5.8		7.8		10.6		17.5		19.4		17.1		14.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				52.80		53.76		55.28		69.82		81.36		111.0		120.1		110.4		96.82

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone D (1)

		Longitude = 50,29  Latitude = 38,57

		Tcp				7.9		10.5		11.2		14.2		29.9		22.2		22.6		18.7		19.7		13.6		12.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				11.4		13.2		15.3		17.4		32.9		25.2		26.2		21.9		22.8		17.0		15.6

		Tmin				5.4		8.6		8.2		11.5		27.6		19.8		20.0		16.1		17.2		11.1		9.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		77.73				56.48		68.3		71.70		85.32		157.40		121.89		123.96		106.07		110.76		82.56

		ET

		ET*d

		Zone D (2)

		Longitude = 50,29  Latitude = 38,57

		Tcp		9.7		11.2		8.6		12.8		14.8		21.7		20.8		23.9		19.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.9		14.7		11.3		16.9		18.0		24.7		23.8		27.5		22.8

		Tmin		7.5		8.7		6.7		9.8		12.1		19.4		18.4		21.3		17.0

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				64.53		71.34		59.33		78.83		88.13		120.0		115.6		129.9		110.1

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone E (1)

		Longitude = 52,62  Latitude = 38,29

		Tcp				8.5		10.9		11.9		15.4		20.8		22.1		23.5		19.4		19.9		13.7		12.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				12.0		13.6		16.0		18.6		23.8		25.1		27.1		22.6		23.0		17.1		15.1

		Tmin				6.0		9.0		8.9		12.7		18.5		19.7		20.9		16.8		17.4		11.2		9.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		75.80				59.19		70.23		74.79		90.66		115.7		121.8		128.1		109.0		111.6		83.11

		ET

		ET*d

		Zone E (2)

		Longitude = 52,62  Latitude = 38,29

		Tcp		9.4		11.6		10.3		14.1		15.6		22.5		20.8		25.5		20.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.6		15.1		13.0		18.2		18.8		25.5		23.8		29.1		23.3

		Tmin		7.2		9.1		8.4		11.1		12.9		20.2		18.4		22.9		17.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				63.38		73.41		67.52		84.95		91.58		123.5		115.7		137.3		112.5

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Mean (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp				5.7		6.7		10.1		12.7		22.3		22.3		23.4		18.0		17.4		11.8		9.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				9.2		9.4		14.2		15.9		25.3		25.3		27.0		21.2		20.5		15.2		12.1

		Tmin				3.2		4.8		7.1		10.0		20.0		19.9		20.8		15.4		14.9		9.3		6.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		61.91				46.27		50.96		66.60		78.56		122.4		122.8		127.6		103.0		99.95		74.37

		ET

		ET*d

		Mean (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		6.3		7.7		7.3		12.0		14.2		20.6		22.2		22.1		17.9

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.5		11.2		10.0		16.1		17.4		23.6		25.2		25.7		21.1

		Tmin		4.1		5.2		5.4		9.0		11.5		18.3		19.8		19.5		15.3

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				48.89		55.19		53.67		75.25		85.23		114.7		122.2		121.8		102.4

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Kbg (1)

		Longitude =53,49  Latitude = 41,26

		Tcp				5.5		7.6		11.8		15.2		24.7		25.5		24.8		20.5		17.1		11.3		6.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				9.0		10.3		15.9		18.4		27.7		28.5		28.4		23.7		20.2		14.7		9.8

		Tmin				3.0		5.7		8.8		12.5		22.4		23.1		22.2		17.9		14.6		8.8		4.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		51.46				45.44		54.82		74.42		89.74		133.8		137.3		133.9		114.3		98.84		72.03

		ET				1.06		1.68		3.47		4.14		5.61		5.42		6.25		4.62		1.32		1.53		1.12

		ET*d				29.68		52.08		104.1		128.34		168.3		168.02		193.75		138.6		40.92		45.9		34.72

		Kbg (2)

		Longitude =53,49  Latitude = 41,26

		Tcp		3.4		6.5		8.3		15.1		19.3		22.9		24.9		23.3		18.0

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		6.6		10.0		11.0		19.2		22.5		25.9		27.9		26.9		21.2

		Tmin		1.2		4.0		6.4		12.1		16.6		20.6		22.5		20.7		15.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				35.78		50.04		58.00		89.41		109.0		125.2		134.7		127.4		103.0

		ET		0.69		1.11		1.75		4.08		4.75		5.28		5.27		5.89		4.31

		ET*d		21.39		31.08		54.25		122.4		147.25		158.4		163.37		182.59		129.3
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Figure 6: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by Smirnova Method 1999
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Лист1

		

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone A (1)

		Longitude = 49,90  Latitude = 44,97

		Tcp				0.5		0.6		9.1		11.8		21.7		22.9		24.0		16.4		14.1		8.1		1.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				4.0		3.3		13.2		15.0		24.7		25.9		27.6		19.6		17.2		11.5		4.8

		Tmin				-2.0		-1.3		6.1		9.1		19.4		20.5		21.4		13.8		11.6		5.6		-0.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		28.42				22.16		22.71		62.00		74.14		119.7		125.2		130.6		95.26		84.95		57.17

		Esmkbg		51.46				45.44		54.82		74.42		89.74		133.8		137.3		133.9		114.30		98.84		72.03

		ET				0.77		1.15		3.12		3.65		5.07		4.91		5.97		3.88		1.01		1.26		0.8

		ET*d				21.56		35.65		93.6		113.15		152.1		152.21		185.07		116.4		31.31		37.8		24.8

		Ekbg				26.9		47.4		104.1		142.6		147.9		173		166.2		129.3		40.9		42		33.8

		Zone A (2)

		Longitude = 49,90  Latitude = 44,97

		Tcp		-0.3		2.1		3.8		12.0		14.7		19.4		24.4		20.6		15.7

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		2.9		5.6		6.5		16.1		17.9		22.4		27.4		24.2		18.9

		Tmin		-2.5		-0.4		1.9		9.0		12.0		17.1		22.0		18.0		13.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				18.80		29.66		37.66		74.97		87.44		109.2		132.4		114.6		92.04

		ET		0.5		0.79		1.33		3.55		3.96		4.75		5.2		5.44		3.76

		ET*d		15.5		22.12		41.23		106.5		122.76		142.5		161.2		168.64		112.8

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone B (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp				5.2		5.1		9.5		10.9		18.9		22.3		24.0		18.3		16.7		11.7		8.9

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				8.7		7.8		13.6		14.1		21.9		25.3		27.6		21.5		19.8		15.1		11.9

		Tmin				2.7		3.2		6.5		8.2		16.6		19.9		21.4		15.7		14.2		9.2		6.2

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		60.99				43.87		43.41		63.65		70.19		106.8		122.5		130.2		104.0		96.82		73.91

		ET

		ET*d

		Zone B (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		5.4		6.1		6.2		10.4		12.5		19.5		23.3		20.7		17.5

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		8.6		9.6		8.9		14.5		15.7		22.5		26.3		24.3		20.7

		Tmin		3.2		3.6		4.3		7.4		9.8		17.2		20.9		18.1		14.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				44.93		47.88		48.61		67.61		77.55		109.7		127.1		115.4		100.4

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone C (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp				6.5		6.6		8.9		11.4		20.1		22.3		22.9		17.5		16.4

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		6.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				3.5		9.3		13.0		14.6		23.1		25.3		26.5		20.7		19.5

		Tmin				12.9		4.7		5.9		8.7		17.8		19.9		20.3		14.9		13.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						49.72		50.18		60.85		72.53		112.4		122.5		125.4		100.7		95.53

		ET

		ET*d

		Zone C (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		7.1		7.3		7.7		10.8		13.3		19.8		21.8		19.7		16.7

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		10.3		10.8		10.4		14.9		16.5		22.8		24.8		23.3		19.9

		Tmin		4.9		4.8		5.8		7.8		10.6		17.5		19.4		17.1		14.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				52.80		53.76		55.28		69.82		81.36		111.0		120.1		110.4		96.82

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone D (1)

		Longitude = 50,29  Latitude = 38,57

		Tcp				7.9		10.5		11.2		14.2		29.9		22.2		22.6		18.7		19.7		13.6		12.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				11.4		13.2		15.3		17.4		32.9		25.2		26.2		21.9		22.8		17.0		15.6

		Tmin				5.4		8.6		8.2		11.5		27.6		19.8		20.0		16.1		17.2		11.1		9.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		77.73				56.48		68.3		71.70		85.32		157.40		121.89		123.96		106.07		110.76		82.56

		ET

		ET*d

		Zone D (2)

		Longitude = 50,29  Latitude = 38,57

		Tcp		9.7		11.2		8.6		12.8		14.8		21.7		20.8		23.9		19.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.9		14.7		11.3		16.9		18.0		24.7		23.8		27.5		22.8

		Tmin		7.5		8.7		6.7		9.8		12.1		19.4		18.4		21.3		17.0

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				64.53		71.34		59.33		78.83		88.13		120.0		115.6		129.9		110.1

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone E (1)

		Longitude = 52,62  Latitude = 38,29

		Tcp				8.5		10.9		11.9		15.4		20.8		22.1		23.5		19.4		19.9		13.7		12.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				12.0		13.6		16.0		18.6		23.8		25.1		27.1		22.6		23.0		17.1		15.1

		Tmin				6.0		9.0		8.9		12.7		18.5		19.7		20.9		16.8		17.4		11.2		9.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		75.80				59.19		70.23		74.79		90.66		115.7		121.8		128.1		109.0		111.6		83.11

		ET

		ET*d

		Zone E (2)

		Longitude = 52,62  Latitude = 38,29

		Tcp		9.4		11.6		10.3		14.1		15.6		22.5		20.8		25.5		20.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.6		15.1		13.0		18.2		18.8		25.5		23.8		29.1		23.3

		Tmin		7.2		9.1		8.4		11.1		12.9		20.2		18.4		22.9		17.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				63.38		73.41		67.52		84.95		91.58		123.5		115.7		137.3		112.5

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Mean (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp				5.7		6.7		10.1		12.7		22.3		22.3		23.4		18.0		17.4		11.8		9.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				9.2		9.4		14.2		15.9		25.3		25.3		27.0		21.2		20.5		15.2		12.1

		Tmin				3.2		4.8		7.1		10.0		20.0		19.9		20.8		15.4		14.9		9.3		6.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		61.91				46.27		50.96		66.60		78.56		122.4		122.8		127.6		103.0		99.95		74.37

		ET

		ET*d

		Mean (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		6.3		7.7		7.3		12.0		14.2		20.6		22.2		22.1		17.9

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.5		11.2		10.0		16.1		17.4		23.6		25.2		25.7		21.1

		Tmin		4.1		5.2		5.4		9.0		11.5		18.3		19.8		19.5		15.3

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				48.89		55.19		53.67		75.25		85.23		114.7		122.2		121.8		102.4

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Kbg (1)

		Longitude =53,49  Latitude = 41,26

		Tcp				5.5		7.6		11.8		15.2		24.7		25.5		24.8		20.5		17.1		11.3		6.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				9.0		10.3		15.9		18.4		27.7		28.5		28.4		23.7		20.2		14.7		9.8

		Tmin				3.0		5.7		8.8		12.5		22.4		23.1		22.2		17.9		14.6		8.8		4.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		51.46				45.44		54.82		74.42		89.74		133.8		137.3		133.9		114.3		98.84		72.03

		ET				1.06		1.68		3.47		4.14		5.61		5.42		6.25		4.62		1.32		1.53		1.12

		ET*d				29.68		52.08		104.1		128.34		168.3		168.02		193.75		138.6		40.92		45.9		34.72

		Kbg (2)

		Longitude =53,49  Latitude = 41,26

		Tcp		3.4		6.5		8.3		15.1		19.3		22.9		24.9		23.3		18.0

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		6.6		10.0		11.0		19.2		22.5		25.9		27.9		26.9		21.2

		Tmin		1.2		4.0		6.4		12.1		16.6		20.6		22.5		20.7		15.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				35.78		50.04		58.00		89.41		109.0		125.2		134.7		127.4		103.0

		ET		0.69		1.11		1.75		4.08		4.75		5.28		5.27		5.89		4.31

		ET*d		21.39		31.08		54.25		122.4		147.25		158.4		163.37		182.59		129.3
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Figure 3: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Method Penman - Mangate Method 1997
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Evaporation from the Surface of the Caspian Sea and the Kara-Bogaz-Bay, Calculated by Penmann-Mantheit Method and Smirnova Method
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Figure 5: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Smirnova Method 1997
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Испарение с поверхности Каспийского моря и залива Кара-Богаз-Гол, рассчитанное методом Пенмана- Мантейта и методом Смирновой 1997 г.



Лист1

		

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone A (1)

		Longitude = 49,90  Latitude = 44,97

		Tcp		5.9		2.8		1.6		8.0		12.1		17.5		21.8		20.2		16.6		13.3		6.6		1.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.1		6.3		4.3		12.1		15.3		20.5		24.8		23.8		19.8		16.4		10.0		4.8

		Tmin		3.7		0.3		-0.3		5.0		9.4		15.2		19.4		17.6		14.0		10.8		4.1		-0.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		28.42		47.14		33.02		27.27		56.75		75.61		100.5		120.1		113.1		96.22		81.09		50.54		829.72

		ET		0.76		0.85		1.2		2.99		3.65		4.45		4.76		5.27		3.91		0.98		1.2		0.8

		ET*d		23.56		23.8		37.2		89.7		113.15		133.5		147.6		163.4		117.3		30.38		36.0		24.8		940.32

		Ekbg				26.9		47.4		104.1		142.6		147.9		173		166.2		129.3		40.9		42		33.8

		Esmkbg						37.02		45.99		71.61		105.1		112.1		141.9		112		105		98		62.2

		Zone A (2)

		Longitude = 49,90  Latitude = 44,97

		Tcp				-1.1		4.8				17.9		19.0		20.5		20.1		15.1		16.0

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				2.4		7.5				21.1		22.0		23.5		23.7		18.3		19.1

		Tmin				-3.6		2.9				15.2		16.7		18.1		17.5		12.5		13.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						14.76						102.3		107.5		114.1		112.3		89.6		93.5

		ET				0.68		1.39				4.53		4.72		4.62		5.27		3.74		1.08

		ET*d				19.04		43.09				140.4		141.6		143.2		163.4		112.2		33.48

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone B (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp		6.4		5.2		5.5		6.3		11.2		15.9		21.7		19.4		19.4		13.8		10.0		7.2

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.6		8.7		8.2		10.4		14.4		18.9		24.7		23.0		22.6		16.9		13.4		10.2

		Tmin		4.2		2.7		3.6		3.3		8.5		13.6		19.3		16.8		16.8		11.3		7.5		4.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		52.94		49.21		43.87		45.39		48.89		71.34		93.23		119.6		109.1		109.3		83.57		66.05		892.51

		ET

		ET*d

		Zone B (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp				6.3		6.3				16.5		18.6		20.8		20.8		17.3		17.7

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				9.8		9.0				19.7		21.6		23.8		24.4		20.5		20.8

		Tmin				3.8		4.4				13.8		16.3		18.4		18.2		14.7		15.2

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						49.12		49.03				96.08		105.4		115.5		115.9		99.63		101.4

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone C (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp		6.4		6.3		6.1		6.8		13.4		15.4		23.0		18.5		17.4		14.2		11.1		8.5

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.6		9.8		8.8		10.9		16.6		18.4		26.0		22.1		20.6		17.3		14.5		11.5

		Tmin		4.2		3.8		4.2		3.8		10.7		13.1		20.6		15.9		14.8		11.7		8.6		5.8

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		59.15		49.35		48.84		48.01		51.42		81.46		91.02		125.7		105.0		100.2		85.14		70.92		916.20

		ET

		ET*d

		Zone C (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		7.4		7.5		8.0				16.9		18.4		19.4		19.3		17.2		18.0

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		10.6		11.0		10.7				20.1		21.4		22.4		22.9		20.4		21.1

		Tmin		5.2		5.0		6.1				14.2		16.1		17.0		16.7		14.6		15.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				54.13		54.45		56.85				97.83		104.8		109.3		108.7		99.17		102.7

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone D (1)

		Longitude = 50,29  Latitude = 38,57

		Tcp		11.0		8.8		7.1		9.2		15.7		18.0		23.5		18.1		20.3		16.6		12.0		11.4

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		14.2		12.3		9.8		13.3		18.9		21.0		26.5		21.7		23.5		19.7		15.4		14.4

		Tmin		8.8		6.3		5.2		6.2		13.0		15.7		21.1		15.5		17.7		14.1		9.5		8.7

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		72.62		70.46		60.25		52.66		62.41		92.22		102.9		128.2		103.4		113.5		96.22		75.20		1030.05

		ET

		ET*d

		Zone D (2)

		Longitude = 50,29  Latitude = 38,57

		Tcp		8.8		9.1		9.2				18.0		21.4		21.7		21.5		19.5		20.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.0		12.6		11.9				21.2		24.4		24.7		25.1		22.7		23.7

		Tmin		6.6		6.6		7.3				15.3		19.1		19.3		18.9		16.9		18.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				60.39		61.63		62.09				102.7		118.6		119.8		119.1		109.7		114.6

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone E (1)

		Longitude = 52,62  Latitude = 38,29

		Tcp		11.0		9.1		8.0		10.4		17.2		18.2		23.6		20.1		21.1		17.4		13.3		11.9

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		14.24		12.56		10.66		14.51		20.44		21.17		26.61		23.7		24.33		20.54		16.69		14.89

		Tmin		8.8		6.6		6.1		7.4		14.5		15.9		21.2		17.5		18.5		14.9		10.8		9.2

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		74.69		70.78		61.68		56.62		67.89		99.30		103.6		128.6		112.5		117.2		100.2		81.13		1074.16

		ET

		ET*d

		Zone E (2)

		Longitude = 52,62  Latitude = 38,29

		Tcp		9.6		12.4		9.9				18.6		21.5		19.5		22.9		20.8		21.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.8		15.9		12.6				21.8		24.5		22.5		26.5		24.0		24.7

		Tmin		7.4		9.9		8.0				15.9		19.2		17.1		20.3		18.2		19.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				64.11		76.95		65.68				105.7		118.9		109.7		125.4		115.5		119.3

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Mean (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp		8.1		6.4		5.7		8.2		13.9		17.0		22.7		19.3		19.0		15.1		10.6		8.2

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		11.3		9.9		8.4		12.3		17.1		20.0		25.7		22.9		22.2		18.2		14.0		11.2

		Tmin		5.9		3.9		3.8		5.2		11.2		14.7		20.3		16.7		16.4		12.6		8.1		5.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		57.58		57.40		49.53		45.99		57.49		83.99		98.25		124.4		108.6		107.3		89.23		68.76		948.58

		ET

		ET*d

		Mean (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp				6.8		7.6				17.6		19.8		20.4		20.9		18.0		18.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				10.3		10.3				20.8		22.8		23.4		24.5		21.2		21.9

		Tmin				4.3		5.7				14.9		17.5		18.0		18.3		15.4		16.3

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						51.37		55.10				100.9		111.0		113.7		116.3		102.8		106.3

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Kbg (1)

		Longitude = 53,49  Latitude = 41,26

		Tcp				3.7		5.7		11.2		18.5		20.0		26.5		20.0		18.5		17.0		9.2		5.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				7.2		8.4		15.3		21.7		23.0		29.5		23.6		21.7		20.1		12.6		8.1

		Tmin				1.2		3.8		8.2		15.8		17.7		24.1		17.4		15.9		14.5		6.7		2.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8.0		5.7		5		2.4		6.8

		Etsm		43.41				37.02		45.99		71.612		105.1		112.1		141.9		112.0		105.0		98.246		62.182

		ET				0.96		1.53		3.47		4.6		4.93		5.58		5.36		4.31		1.32		1.4		1.09

		ET*d				26.88		47.43		104.1		142.6		147.9		172.98		166.16		129.3		40.92		42		33.79

		Kbg (2)

		Longitude = 53,49  Latitude = 41,26

		Tcp		6.0		11.9		10.3				20.1		23.0		21.7		22.8		19.5		19.81

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.2		15.4		13.0				23.3		26.0		24.7		26.4		22.7		22.9

		Tmin		3.8		9.4		8.4				17.4		20.7		19.3		20.2		16.9		17.3

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				47.6		74.74		67.20				112.5		126.0		119.8		125.0		109.5		111.1

		ET		0.83		1.37		1.9				4.91		5.41		4.83		5.89		4.47		1.43

		ET*d		25.73		38.36		58.9				152.21		162.3		149.73		182.59		134.1		44.33
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Figure 3: Evaporation from the Surface of the Caspian Sea and Kara-Bogaz-Gol Bay by the Method Penman - Mangate Method 1997
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Evaporation from the Surface of the Caspian Sea and the Kara-Bogaz-Bay, Calculated by Penmann-Mantheit Method and Smirnova Method
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Испарение с поверхности Каспийского моря и залива Кара-Богаз-Гол, рассчитанное методом Смирновой 1997 г.
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Испарение с поверхности Каспийского моря и залива Кара-Богаз-Гол, рассчитанное методом Пенмана- Мантейта и методом Смирновой 1997 г.



Лист1

		

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone A (1)

		Longitude = 49,90  Latitude = 44,97

		Tcp		5.9		2.8		1.6		8.0		12.1		17.5		21.8		20.2		16.6		13.3		6.6		1.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.1		6.3		4.3		12.1		15.3		20.5		24.8		23.8		19.8		16.4		10.0		4.8

		Tmin		3.7		0.3		-0.3		5.0		9.4		15.2		19.4		17.6		14.0		10.8		4.1		-0.9

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		28.42		47.14		33.02		27.27		56.75		75.61		100.5		120.1		113.1		96.22		81.09		50.54		829.72

		ET		0.76		0.85		1.2		2.99		3.65		4.45		4.76		5.27		3.91		0.98		1.2		0.8

		ET*d		23.56		23.8		37.2		89.7		113.15		133.5		147.6		163.4		117.3		30.38		36.0		24.8		940.32

		Ekbg				26.9		47.4		104.1		142.6		147.9		173		166.2		129.3		40.9		42		33.8

		Esmkbg						37.02		45.99		71.61		105.1		112.1		141.9		112		105		98		62.2

		Zone A (2)

		Longitude = 49,90  Latitude = 44,97

		Tcp				-1.1		4.8				17.9		19.0		20.5		20.1		15.1		16.0

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				2.4		7.5				21.1		22.0		23.5		23.7		18.3		19.1

		Tmin				-3.6		2.9				15.2		16.7		18.1		17.5		12.5		13.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						14.76						102.3		107.5		114.1		112.3		89.6		93.5

		ET				0.68		1.39				4.53		4.72		4.62		5.27		3.74		1.08

		ET*d				19.04		43.09				140.4		141.6		143.2		163.4		112.2		33.48

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone B (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp		6.4		5.2		5.5		6.3		11.2		15.9		21.7		19.4		19.4		13.8		10.0		7.2

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.6		8.7		8.2		10.4		14.4		18.9		24.7		23.0		22.6		16.9		13.4		10.2

		Tmin		4.2		2.7		3.6		3.3		8.5		13.6		19.3		16.8		16.8		11.3		7.5		4.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		52.94		49.21		43.87		45.39		48.89		71.34		93.23		119.6		109.1		109.3		83.57		66.05		892.51

		ET

		ET*d

		Zone B (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp				6.3		6.3				16.5		18.6		20.8		20.8		17.3		17.7

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				9.8		9.0				19.7		21.6		23.8		24.4		20.5		20.8

		Tmin				3.8		4.4				13.8		16.3		18.4		18.2		14.7		15.2

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						49.12		49.03				96.08		105.4		115.5		115.9		99.63		101.4

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone C (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp		6.4		6.3		6.1		6.8		13.4		15.4		23.0		18.5		17.4		14.2		11.1		8.5

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.6		9.8		8.8		10.9		16.6		18.4		26.0		22.1		20.6		17.3		14.5		11.5

		Tmin		4.2		3.8		4.2		3.8		10.7		13.1		20.6		15.9		14.8		11.7		8.6		5.8

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		59.15		49.35		48.84		48.01		51.42		81.46		91.02		125.7		105.0		100.2		85.14		70.92		916.20

		ET

		ET*d

		Zone C (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp		7.4		7.5		8.0				16.9		18.4		19.4		19.3		17.2		18.0

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		10.6		11.0		10.7				20.1		21.4		22.4		22.9		20.4		21.1

		Tmin		5.2		5.0		6.1				14.2		16.1		17.0		16.7		14.6		15.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				54.13		54.45		56.85				97.83		104.8		109.3		108.7		99.17		102.7

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone D (1)

		Longitude = 50,29  Latitude = 38,57

		Tcp		11.0		8.8		7.1		9.2		15.7		18.0		23.5		18.1		20.3		16.6		12.0		11.4

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		14.2		12.3		9.8		13.3		18.9		21.0		26.5		21.7		23.5		19.7		15.4		14.4

		Tmin		8.8		6.3		5.2		6.2		13.0		15.7		21.1		15.5		17.7		14.1		9.5		8.7

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		72.62		70.46		60.25		52.66		62.41		92.22		102.9		128.2		103.4		113.5		96.22		75.20		1030.05

		ET

		ET*d

		Zone D (2)

		Longitude = 50,29  Latitude = 38,57

		Tcp		8.8		9.1		9.2				18.0		21.4		21.7		21.5		19.5		20.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.0		12.6		11.9				21.2		24.4		24.7		25.1		22.7		23.7

		Tmin		6.6		6.6		7.3				15.3		19.1		19.3		18.9		16.9		18.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				60.39		61.63		62.09				102.7		118.6		119.8		119.1		109.7		114.6

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Zone E (1)

		Longitude = 52,62  Latitude = 38,29

		Tcp		11.0		9.1		8.0		10.4		17.2		18.2		23.6		20.1		21.1		17.4		13.3		11.9

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		14.24		12.56		10.66		14.51		20.44		21.17		26.61		23.7		24.33		20.54		16.69		14.89

		Tmin		8.8		6.6		6.1		7.4		14.5		15.9		21.2		17.5		18.5		14.9		10.8		9.2

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		74.69		70.78		61.68		56.62		67.89		99.30		103.6		128.6		112.5		117.2		100.2		81.13		1074.16

		ET

		ET*d

		Zone E (2)

		Longitude = 52,62  Latitude = 38,29

		Tcp		9.6		12.4		9.9				18.6		21.5		19.5		22.9		20.8		21.6

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		12.8		15.9		12.6				21.8		24.5		22.5		26.5		24.0		24.7

		Tmin		7.4		9.9		8.0				15.9		19.2		17.1		20.3		18.2		19.1

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				64.11		76.95		65.68				105.7		118.9		109.7		125.4		115.5		119.3

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Mean (1)

		Longitude = 00,00  Latitude = 00,00

		Tcp		8.1		6.4		5.7		8.2		13.9		17.0		22.7		19.3		19.0		15.1		10.6		8.2

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		11.3		9.9		8.4		12.3		17.1		20.0		25.7		22.9		22.2		18.2		14.0		11.2

		Tmin		5.9		3.9		3.8		5.2		11.2		14.7		20.3		16.7		16.4		12.6		8.1		5.5

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm		57.58		57.40		49.53		45.99		57.49		83.99		98.25		124.4		108.6		107.3		89.23		68.76		948.58

		ET

		ET*d

		Mean (2)

		Longitude = 00,00  Latitude = 00,00

		Tcp				6.8		7.6				17.6		19.8		20.4		20.9		18.0		18.8

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				10.3		10.3				20.8		22.8		23.4		24.5		21.2		21.9

		Tmin				4.3		5.7				14.9		17.5		18.0		18.3		15.4		16.3

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm						51.37		55.10				100.9		111.0		113.7		116.3		102.8		106.3

		ET

		ET*d

		Param.		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Year

		Kbg (1)

		Longitude = 53,49  Latitude = 41,26

		Tcp				3.7		5.7		11.2		18.5		20.0		26.5		20.0		18.5		17.0		9.2		5.1

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax				7.2		8.4		15.3		21.7		23.0		29.5		23.6		21.7		20.1		12.6		8.1

		Tmin				1.2		3.8		8.2		15.8		17.7		24.1		17.4		15.9		14.5		6.7		2.4

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8.0		5.7		5		2.4		6.8

		Etsm		43.41				37.02		45.99		71.612		105.1		112.1		141.9		112.0		105.0		98.246		62.182

		ET				0.96		1.53		3.47		4.6		4.93		5.58		5.36		4.31		1.32		1.4		1.09

		ET*d				26.88		47.43		104.1		142.6		147.9		172.98		166.16		129.3		40.92		42		33.79

		Kbg (2)

		Longitude = 53,49  Latitude = 41,26

		Tcp		6.0		11.9		10.3				20.1		23.0		21.7		22.8		19.5		19.81

		Tmax-Tcp		3.2		3.5		2.7		4.1		3.2		3		3		3.6		3.2		3.1		3.4		3

		Tmin-Tcp		-2.2		-2.5		-1.9		-3		-2.7		-2.3		-2.4		-2.6		-2.6		-2.5		-2.5		-2.7

		Tmax		9.2		15.4		13.0				23.3		26.0		24.7		26.4		22.7		22.9

		Tmin		3.8		9.4		8.4				17.4		20.7		19.3		20.2		16.9		17.3

		M,%		89		87		79		65		67		72		71		52		59		73		71		80		72

		V,m/s		4.5		4.2		3.9		5.4		3.5		3.4		2.8		4		4.4		3.8		4.4		4.8		4.1

		Ld,h		1.4		3.8		4.3		7.4		10.2		11.1		10.9		10.9		8		5.7		5		2.4		6.8

		Etsm				47.6		74.74		67.20				112.5		126.0		119.8		125.0		109.5		111.1

		ET		0.83		1.37		1.9				4.91		5.41		4.83		5.89		4.47		1.43

		ET*d		25.73		38.36		58.9				152.21		162.3		149.73		182.59		134.1		44.33
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Figure 2: Monthly and Annual Values of Evaporation from the Kara-Bogaz-Gol Bay Surface (Average Long-Term Values)
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Месячные и годовые величины испарения с поверхности залива Кара-Богаз-Гол (среднее за многолетний период)
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		Годы		I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII		Сумма

		1921												150		191		181		148		115		81		57

		1922		49		33		54		80		119		140		194		197		151		124		92		71		1304

		1923		42		33		47		65		120		142		203		177		152		127		88		56		1252

		1924		48		30		43		71		114		161		175		193		172		122		89		40		1258

		1925		39		28		57		73		117		132		180		201		169		123		91		82		1292

		1926		53		37		52		72		115		130		174		186		149		120		79		74		1241

		1927		24		27		44		74		110		155		196		203		170		148		91		46		1288

		1928		25		29		33		75		102		142		180		166		159		114		90		42		1157

		1929		27		14		34		62		125		122		194		197		167		123		81		20		1166

		1930		14		19		46		75		111		130		185		209		157		115		91		45		1197

		1931		18		6		43		66		104		139		198		178		168		121		70		45		1156

		1932		41		33		55		77		112		136		177		166		163		126		76		43		1205

		1933		29		25		47		67		122		145		181		195		172		119		87		55		1244

		1934		17		39		49		69		95		133		197		185		145		116		71		49		1165

		1935		17		35		44		70		111		130		177		215		170		131		78		48		1226

		Среднее		32		28		46		71		112		138		187		191		162		123		84		51		1225
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