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The morphometric characteristics of the Kara-Bogaz-Gol Bay

The authors quite reasonably point out the possibility of considerable errors in the determination of the evaporation quantity from the Kara-Bogaz-Gol Bay surface, caused by the scarcity of information concerning its morphometric characteristics. It is well known, that the morphometric characteristics of the bay are not constant. For instance, according to V.N. Bortnikov's data, during the fall in level between 1933-1956, the bed rose near the north, south and east shores, where higher salt water concentrations could be observed, by 1 m.

According to D. Lavrov's data as a result of a very great water flow from the Caspian into the bay, after the dam was broken in 1992, the process of the solution of salt from the bottom sediments, could be observed; it led to the increase of mineralization from 100 % in 1993 to 250 % in 1998.

More precise data concerning the morphometrics of the bay were obtained in 2000 by D. Lavrov (according to his personal report). Using maps on the scale 1:100000 and the data of field investigations he found out the relationship between the bay area and its level (Fig. 1). The comparison of the data, given in Fig. 1, with the analogous data, presented in the study of V.V. Golubtsov and V.I. Li, shows that the areas, computed by Lavrov, somewhat exceeds those of other organisations.
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Figure 1    Area-Level relationship from KBG
1. Determining the evaporation from the surface of the Kara-Bogaz-Gol Bay with the help of the water balance equation

 In our opinion, the most detailed study on the working out of the bay water balance and on determining evaporation on its basis was carried out by V.N. Bortnikov /1/. Table 1 present the data, obtained by Bortnikov, concerning the water balance elements for the calendar decades from 1931 to 1979. The author connects the 1971-79 (77,9 mm) with the increase of the bay salt-water mineralization and its metamorphization, caused by the salts precipitation process. If determined, the average evaporation for the period from 1931 to 1970 will be equal to 102,0 cm.

When interpreting the evaporation results for different decades, we must bear in mind the large errors involved in their determination. In V.N. Bortnikov's opinion, which we fully share, the changes of the average (mean) evaporation quantities for one decade in the period 1931-1970 are within their calculation precision limits.

V.V. Golubtsov and V.I. Li have determined the yearly evaporation quantities for 1995-1998 using the water balance method. According to their estimates its average quantity for these years is equal to 130,0 mm.

Analogous calculations, which we carried out on the basis of the data presented by D. Lavrov, gave a similar quantity (128,0 mm).

Thus, some difference in the initial information, first of all in the morphometric characteristics of the bay, practically did not influence the results of the evaporation estimates.

However, we must again stress that the error of the this estimate is evidently not less than 5-10 %.

2. Determining evaporation from the water temperature, measure from the Earth's satellite 

Using the data of the water temperature, received from the satellite, is a promising way of investigating evaporation from the surface of the Kara-Bogaz-Gol. As is well known, the main problem in calculating evaporation from the bay surface, using empirical and semi empirical formulae, is connected with the lack of necessary information, allowing to take into account the considerable variation in climate, salinity, water depth and temperature distribution over the bay.

According to E.G. Archipova's data /2/ sharp changes in the distribution of the water temperature and air humidity result in great differences of evaporation over the bay. Thus, close to the sea, the average annual evaporation is equal to ~ 740 mm., and in the south-east part of the bay, where the mineralization and water temperature are considerably higher, and the air humidity-lower, the evaporation may be of the order of ~ 1600 mm..

  The total evaporation from the bay’s surface is, according to E.G. Archipova's data, 1070 mm.

As at the present time the only hydrometeorological observations is are carried out at one meteorological station only, it is clear, that to determine the evaporation of the whole area based on this data alone, is not reliable.
It should be noted that in calculating evaporation we must take into account the mineralization of the salt water, as in case of a great concentration of dissolved salt occurs a relative decrease of the water steam resiliency over the solution compared with the resiliency over the water.

Moreover, the extent of the decrease depends both on the dissolved substances concentration and on their chemical compound. Thus, for instance, instrumental observations, carried out in the Kara-Bogaz-Gol Bay in June and July 1987, showed that in that period with the increase of the magnesium chloride concentration in the salt water of the bay at 280-300 %, its temperature reached 40 - 44 °C /1/. The almost complete absence of hydrometeorological data for the bay surface does not allow the influence of such effects to be taken into account.

Therefore at present any real progress in of KBG investigation the evaporation from the can be made only on the basis of the satellite observation data, first of all of the water temperature. The research, carried out by the authors, should be regarded as the first attempt at such an investigation, which should be duly welcomed. At the same time, in the future development of these investigations it is worthwhile to think of the possibility to apply more adequate method of computing evaporation computing than the K.N. Smirnov's formula.   
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	Table 1      The Kara-Bogaz-Gol bay water balance components for different time intervals

	

	interval
	Receipts
	Expenses
	Water balance
	

	
	Outflow to the KBG bay
	Precipitation
	Evaporation
	
	

	
	km3
	cm
	km3
	cm
	km3
	cm
	km3
	cm
	

	1931-40
	12,12
	68,5
	2,16
	12,2
	18,12
	102,4
	-3,84
	-21,7
	

	1941-50
	11,65
	71,5
	1,61
	9,9
	16,52
	101,4
	-3,26
	-20
	

	1951-60
	10,16
	74,7
	1,56
	11,5
	13,52
	99,4
	-1,8
	-13,2
	

	1961-70
	9,22
	92,2
	1,26
	12,6
	10,48
	104,8
	0
	0
	

	1971-79
	6,28
	66,1
	1,09
	11,5
	7,4
	77,9
	-0,03
	-0,3
	

	1931-79
	9,96
	74,8
	1,55
	11,5
	13,33
	97,6
	-1,82
	-11,3
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таб1

																Таблица 1.

		Средние многолетние значения водного баланса залива Кара-Богаз-Гол                                                     для отдельных периодов

		Период		Приход								Расход				Водный баланс

				Сток морской воды				Осадки				Испарение

				км3		см		км3		см		км3		см		км3		см

		1931-40		12.12		68.5		2.16		12.2		18.12		102.4		-3.84		-21.7

		1941-50		11.65		71.5		1.61		9.9		16.52		101.4		-3.26		-20

		1951-60		10.16		74.7		1.56		11.5		13.52		99.4		-1.8		-13.2

		1961-70		9.22		92.2		1.26		12.6		10.48		104.8		0		0

		1971-79		6.28		66.1		1.09		11.5		7.4		77.9		-0.03		-0.3

		1931-79		9.96		74.8		1.55		11.5		13.33		97.6		-1.82		-11.3
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