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Ïðåäñòàâëåíû òðåíäû àòìîñôåðíûõ îñàäêîâ íà ìåòåîðîëîãè÷åñêèõ ñòàíöèÿõ ÈññûêÊóëüñêîé êîòëîâè
íû, ðàñïîëîæåííûõ íà ðàçëè÷íûõ âûñîòàõ. Îñóùåñòâëåí àíàëèç ðàñïðåäåëåíèÿ àòìîñôåðíûõ îñàäêîâ ïî 
äâóì ïåðèîäàì: 1972–1997 ãã.; 1998–2015 ãã. Ïîêàçàíî, ÷òî âî âíóòðèãîäîâîì ðàñïðåäåëåíèè îñàäêîâ 
ÈññûêÊóëüñêîé êîòëîâèíû èìåþòñÿ çíà÷èòåëüíûå ðàçëè÷èÿ. Íà ïðèìåðå áàññåéíà ð. ×îíÊûçûëÑóó 
óñòàíîâëåíî, ÷òî â íàïðàâëåíèè îò ïðèáðåæíîé çîíû ê ãëÿöèàëüíîíèâàëüíîìó ïîÿñó è ïî ìåðå óâåëè÷åíèÿ 
àáñîëþòíûõ âûñîò èìååò ìåñòî çàêîíîìåðíîå óâåëè÷åíèå êîëè÷åñòâà îñàäêîâ. Ïðèâåäåíû âîññòàíîâëåííûå 
ïî âûñîòíûì ãðàäèåíòàì ìåñÿ÷íûõ îñàäêîâ ñóììàðíûå çíà÷åíèÿ ìåñÿ÷íûõ îñàäêîâ íà ÌÑ ÊàðàÁàòêàê 
äëÿ ïåðèîäà 1957–2016 ãã. Ïîêàçàíî, ÷òî â ëåäíèêîâîì ïîÿñå ãîð (âûøå 4100 ì) áîëåå ïîëîâèíû ãîäîâîé 
àêêóìóëÿöèè ôîðìèðóåòñÿ çà ñ÷åò èñïàðåíèÿ ñ âíóòðåííèõ èñòî÷íèêîâ âëàãè. Íà âåðòèêàëüíîì ïðîôè
ëå ÌÑ ÊûçûëÑóó – ÌÑ ×îíÊûçûëÑóó – ëåäíèê ÊàðàÁàòêàê (áàññåéí ð. ×îíÊûçûëÑóó) îòìå÷åíû 
ñëåäóþùèå ïðîöåíòíûå ñîäåðæàíèÿ îçåðíîé âëàãè: â ñ. ÊûçûëÑóó (âûñîòà 1740 ì) – 35 %, íà ÌÑ ×îí
ÊûçûëÑóó (âûñîòà 2555 ì) – 38 %, íà ëåäíèêå ÊàðàÁàòêàê (âûñîòà 3400 ì) – 6 %. Äîêàçàíî, ÷òî 
òðåíäû îñàäêîâ íà ïðèîçåðíîé ðàâíèíå ÿâëÿþòñÿ ïîëîæèòåëüíûìè, íà ÌÑ ×îíÊûçûëÑóó – áåç èçìåíå
íèé, à â ãëÿöèàëüíîíèâàëüíîé çîíå íàáëþäàåòñÿ íåçíà÷èòåëüíîå óìåíüøåíèå òðåíäà. Ïîêàçàíà îñíîâíàÿ 
íàó÷íàÿ äåÿòåëüíîñòü ÒÿíüØàíüñêîãî âûñîêîãîðíîãî íàó÷íîãî öåíòðà – ïðååìíèêà ÒÿíüØàíüñêîé 
ôèçèêîãåîãðàôè÷åñêîé ñòàíöèè. Â ÷àñòíîñòè, â ðàìêàõ ïðîåêòà CHARIS, âûïîëíÿåìîãî ëàáîðàòîðèåé 
ãëÿöèîëîãèè ÒÿíüØàíüñêîãî âûñîêîãîðíîãî íàó÷íîãî öåíòðà ñ 2013 ã., áûëè âîññòàíîâëåíû ñíåãîìåðíûå 
ñúåìêè, ìåòåîðîëîãè÷åñêèå è ãèäðîëîãè÷åñêèå íàáëþäåíèÿ â áàññåéíå ð. ×îíÊûçûëÑóó. Â ðàáîòå èñïîëü
çîâàíû äàííûå ìåòåîðîëîãè÷åñêèõ íàáëþäåíèé, âûïîëíåííûõ ÒÿíüØàíüñêèì âûñîêîãîðíûì íàó÷íûì 
öåíòðîì â áàññåéíå ð. ×îíÊûçûëÑóó è ÈññûêÊóëüñêîé êîòëîâèíå çà 2007–2017 ãã.

Êëþ÷åâûå ñëîâà: ìåòåîðîëîãè÷åñêàÿ ñåòü; ëåäíèêîâûé ïîÿñ; àòìîñôåðíûå îñàäêè; ÈññûêÊóëüñêàÿ êîòëî
âèíà; ëåäíèê ÊàðàÁàòêàê; ×îíÊûçûëÑóó; ÊûçûëÑóó; ÈññûêÊóëü; ÒÿíüØàíüñêèé âûñîêîãîðíûé íàó÷íûé 
öåíòð; ñíåãîìåðíûå ñúåìêè; ìåòåîðîëîãè÷åñêèå è ãèäðîëîãè÷åñêèå íàáëþäåíèÿ

The article presents trends in atmospheric precipitation at meteorological stations of the IssykKul basin, located 
at different heights. Analysis of the atmospheric precipitation distribution for two periods: 1972–1997; 1998–
2015 is given. It is shown that there are significant differences in the interannual distribution of precipitation in 
the IssykKul basin. Using the example of the ChonKyzylSuu river basin, it has been established that a regular 
increase in the amount of precipitation takes place in the direction from the coastal zone to the glacialnival belt 
and as the absolute heights increase. The total monthly rainfall values recovered from the altitude gradients of 
monthly precipitation for MC KaraBatkak for the period from 1957 to 2016 are given. It is shown that in the 
glacial belt of mountains (above 4100 m), more than half of annual accumulation is formed by evaporation from 
internal sources of moisture. On the vertical profile of MS KyzylSuu  MS ChonKyzylSuu  glacier KaraBatkak 
(basin of the ChonKyzylSuu river) the following percentage of lake moisture is noted: KyzylSuu (height 1740 
m) – 35 %, on the ChonKyzylSuu Mountains (altitude 2555 m) – 38 %, on the KaraBatkak glacier (altitude 
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3400 m) – 6 %. Trends of rainfall on the lakeside plain are positive, at MS ChonKyzylSuu  unchanged, in the 
glacialnival zone there is a slight decrease in the trend. The basic scientific activity of the TienShan High Moun
tain Research Centre the successor of the TienShan Physical Geographic Station (TSTFGS) is shown. Snow 
surveys, meteorological and hydrological observations in the ChonKyzylSuu river basin were restored within the 
framework of the CHARIS project carried out by the Glaciology Laboratory of the TSHMRC in 2013. The data 
of meteorological observations carried out by the TSHMRC in the basin of the ChonKyzylSuu river and in the 
IssykKul basin for the period from 2007 to 2017 were used 

Key words: meteorological network; glacial belt; atmospheric precipitation; IssykKul basin; KaraBatkak glacier; Chon
KyzylSuu; KyzylSuu; IssykKul; TienShan HighAltitude Science Center; snow surveys; meteorological and hydrologi
cal observations

Ðåçóëüòàòàìè âçàèìîäåéñòâèÿ ÈññûêÊó
ëÿ è îêðóæàþùåé åãî ñóøè ÿâëÿþòñÿ íå 

òîëüêî òåìïåðàòóðíûå óñëîâèÿ, íî è ñâîåî
áðàçèå â ðàñïðåäåëåíèè àòìîñôåðíûõ îñàä
êîâ. 

Èññëåäîâàòåëü Ñðåäíåé Àçèè Â. Ë. Øóëüö 
óñòàíîâèë, ÷òî â ãîðíûõ óñëîâèÿõ êîëè÷å
ñòâî âûïàäàþùèõ îñàäêîâ è âåëè÷èíà ñòî
êà çàâèñÿò îò âûñîòû ìåñòíîñòè, îðèåíòà
öèè õðåáòîâ ïî îòíîøåíèþ ê âëàãîíîñíûì 
ìàññàì âîçäóõà è ìåñòíûõ îñîáåííîñòåé 
ñèíîïòè÷åñêèõ ïðîöåññîâ [13]. Òàê, íà
ïðèìåð, âîçäóøíûå ïîòîêè, ïîïàäàþùèå 
â ÈññûêÊóëüñêóþ êîòëîâèíó èç ×óéñêîé 
äîëèíû, òåðÿþò íà ñêëîíàõ ãîð áîëüøóþ 
÷àñòü ïåðåíîñèìîé âëàãè è ïîïàäàþò â 
êîòëîâèíó îç. ÈññûêÊóëü â ðàéîíå ã. Áà
ëûê÷û ñóõèìè. Ïî ìåðå ïðîäâèæåíèÿ íà 
âîñòîê âîçäóøíûå ôðîíòû ïîñòåïåííî âîñ
ñòàíàâëèâàþòñÿ è íàñûùàþòñÿ âëàãîé. Äëÿ 
ñðàâíåíèÿ ïðèâåäåì ñëåäóþùèé ïðèìåð: â 
ã. Áàëûê÷û çà ãîä âûïàäàåò 119 ìì îñàä
êîâ, â 60…70 êì íà âîñòîê èõ êîëè÷åñòâî 
óäâàèâàåòñÿ, à íà ñåâåðîâîñòîêå îçåðà, íà 
ñò. Áàëáàé (Êðàñíûé Îêòÿáðü), êîëè÷å
ñòâî îñàäêîâ óâåëè÷èâàåòñÿ äî 583 ìì, äî
ñòèãàÿ 860 ìì â ðàéîíå ïåðåâàëà ÑàíÒàø 
[12]. Àòìîñôåðíûå îñàäêè íà òåððèòîðèè 
ñóøè Êûðãûçñòàíà èçìåðÿëèñü íà ìåòåî
ðîëîãè÷åñêèõ ñòàíöèÿõ è íà ãèäðîëîãè÷å
ñêèõ ïîñòàõ. Èçó÷åíèþ îñàäêîâ, ïðåèìó
ùåñòâåííî â áàññåéíå ð. ×îíÊûçûëÑóó 
è ÷àñòè÷íî â Ïðèèññûêêóëüå, ïîñâÿùåíû 
ðàáîòû Â. È. Ìèõàéëîâîé [6], â êîòîðûõ 
îïèñûâàþòñÿ ðîëü è çíà÷åíèå àòìîñôåð
íûõ îñàäêîâ â ïîâåðõíîñòíîì ñòîêå, ÿâëÿ
þùåìñÿ âñëåäñòâèå âûñîêîé âîäîïðîíèöà

åìîñòè ïî÷â ÷ðåçâû÷àéíî ìàëûì. Íà÷èíàÿ 
ñ 2007 ã. è ïî íàñòîÿùåå âðåìÿ, íàáëþäå
íèÿìè çà àòìîñôåðíûìè îñàäêàìè â áàñ
ñåéíå ð. ×îíÊûçûëÑóó è ÈññûêÊóëü
ñêîé êîòëîâèíå çàíèìàþòñÿ ñîòðóäíèêè 
ÒÿíüØàíüñêîãî âûñîêîãîðíîãî íàó÷íîãî 
öåíòðà (áûâøèé ÒØÔÃÑ).   

Âî âíóòðèãîäîâîì ðàñïðåäåëåíèè 
îñàäêîâ ÈññûêÊóëüñêîé êîòëîâèíû èìå
þòñÿ çíà÷èòåëüíûå ðàçëè÷èÿ. Íà ìåòåî
ñòàíöèÿõ (äàëåå – ÌÑ), ðàñïîëîæåííûõ 
â ïðåäãîðíîé è ãîðíîé ÷àñòÿõ êîòëîâèíû 
(×îíÊûçûëÑóó è ÊàðàÁàòêàê), íà
áëþäàåòñÿ îäíîìîäàëüíîå ðàñïðåäåëåíèå 
îñàäêîâ ñ ìàêñèìóìîì â èþëå, à íà ìåòå
îñòàíöèÿõ, ðàñïîëîæåííûõ â ïðèîçåðíîé 
ðàâíèíå (ÊûçûëÑóó, ×îëïîíÀòà è Áà
ëûê÷û), îòìå÷àåòñÿ áåçìîäàëüíîå ðàñïðå
äåëåíèå îñàäêîâ. Âî âñåõ ñëó÷àÿõ ïî ìåðå 
ïîâûøåíèÿ âûñîòû óâåëè÷èâàåòñÿ è êîëè
÷åñòâî îñàäêîâ ëîêàëüíîãî ïðîèñõîæäåíèÿ 
(ðèñ. 1).  

Â öåëÿõ îñóùåñòâëåíèÿ ñðàâíèòåëüíîãî 
àíàëèçà òðåíäîâ àòìîñôåðíûõ îñàäêîâ íà 
óêàçàííûõ ìåòåîñòàíöèÿõ íàìè âûáðàí âðå
ìåííîé èíòåðâàë 1972–2015 ãã. Â äàííûé 
ïåðèîä ðÿäû íàáëþäåíèé íà ÌÑ Áàëûê÷û 
è ×îëïîíÀòà íå íàðóøàëèñü. Àíàëèç ðàñ
ïðåäåëåíèÿ àòìîñôåðíûõ îñàäêîâ ïî äâóì 
ïåðèîäàì: 1972–1997 ãã.; 1998–2015 ãã., 
îñóùåñòâëåííûé íà ñòàíöèÿõ ïðèîçåð
íîé ðàâíèíû, ïîêàçàë èõ çíà÷èòåëü
íîå óâåëè÷åíèå â ïîñëåäíåå âðåìÿ: íà 
ÌÑ Áàëûê÷è – íà 21 % (òàáë. 1), íà 
ÌÑ ×îëïîíÀòà – íà 13 %, íà ÌÑ Êû
çûëÑóó – íà 22 % (òàáë. 2  è 3).
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Ðèñ. 1. Ñõåìà âíóòðèãîäîâîãî ðàñïðåäåëåíèÿ îñàäêîâ íà ìåòåîñòàíöèÿõ ïðèîçåðíîé ðàâíèíû è ãîðíîé 
÷àñòè êîòëîâèíû / Fig. 1. Intra annual distribution of rainfall at meteorological stations of the lakeside 

plain and mountain part of a hollow

Òàáëèöà 1 / Òable 1

Àòìîñôåðíûå îñàäêè íà ÌÑ Áàëûê÷è (1657,8 ì) ïî äâóì ïåðèîäàì, ìì / Atmospheric 
precipitation at MS of Balykchi (1657,8 m) on two periods, mm

 Ïåðèîä / Period I II III IV V VI VII VIII IX X XI XII Â ãîä / In year

1972–1997 1 1 4 5 23 26 27 25 9 4 1 1 127

1998–2015 2 2 4 10 23 26 29 26 13 8 2 2 148

ΔÕ 1 1 0 5 0 0 2 1 4 4 1 1 21

Íàèáîëåå çíà÷èòåëüíîå óâåëè÷åíèå ìå
ñÿ÷íûõ ñóìì îñàäêîâ íà ÌÑ ×îëïîíÀòà, Êû
çûëÑóó è Áàëûê÷è ïðèõîäèòñÿ íà àïðåëü – 
îêòÿáðü è íîÿáðü (ÌÑ ×îëïîíÀòà). Â 
ãîäîâîì õîäå îñàäêè íà ÌÑ Áàëûê÷û, ×îë
ïîíÀòà è ÊûçûëÑóó îòìå÷àþòñÿ ñ îäíèì 

ïîëîæèòåëüíûì ìàêñèìóìîì, íàáëþäàþ
ùèìñÿ â èþëå (òàáë. 1...3).

Â òåïëûé ïåðèîä ìåñÿ÷íûå îñàäêè ÌÑ 
ÊûçûëÑóó óìåíüøèëèñü, à â õîëîäíûé ïå
ðèîä, íàîáîðîò, óâåëè÷èëèñü (òàáë. 3). 

Òàáëèöà 2 / Table 2
Àòìîñôåðíûå îñàäêè íà ÌÑ ×îëïîíÀòà (1645 ì) ïî äâóì ïåðèîäàì, ìì /
Atmospheric precipitation at CholponAt’s MS (1645 m) on two periods, mm

Ïåðèîä / Period I II III IV V VI VII VIII IX X XI XII Â ãîä / In year

1972–1997 8 12 17 21 35 34 36 41 25 26 13 12 280

1998–2015 9 12 15 23 30 28 43 41 36 30 20 7 293

ΔÕ 1 0 2 2 5 6 7 0 11 4 7 5 13

Òàáëèöà 3 / Table 3
Àòìîñôåðíûå îñàäêè íà ÌÑ ÊûçûëÑóó (1740 ì) ïî äâóì ïåðèîäàì, ìì /

Atmospheric precipitation at MS KyzylSuu (1740 m) on two periods, mm

 Ïåðèîä / Period I II III IV V VI VII VIII IX X XI XII Â ãîä / In year

1951–1997 18 17 24 32 50 51 56 53 32 32 25 18 406

1998–2015 16 21 24 36 47 45 47 46 48 45 30 22 428

ΔÕ 2 4 0 4 3 6 9 7 16 13 5 4 22
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Ïî óðàâíåíèþ ñâÿçè ìåñÿ÷íûõ îñàä
êîâ ÌÑ ÊûçûëÑóó è ×îíÊûçûëÑóó íàìè 
áûëè âîññòàíîâëåíû çíà÷åíèÿ ìåñÿ÷íûõ 
ñóìì îñàäêîâ íà ÌÑ ×îíÊûçûëÑóó â 
1992–2007 ãã.  Èç òàáë. 4 ñëåäóåò, ÷òî ìå
ñÿ÷íûå ãîäîâûå îñàäêè â 1998–2016 ãã. 
óâåëè÷èëèñü íà 10 ìì ïî ñðàâíåíèþ ñ 
1972–1997 ãã. Îòðèöàòåëüíûå çíà÷å
íèÿ ΔÕ ñåçîííîãî ðàñïðåäåëåíèÿ îñàä

êîâ íàáëþäàëèñü òîëüêî â ëåòíèé ñåçîí 
1998–2016 ãã., ïî ñðàâíåíèþ ñ 1972–1997 ãã. 
Â ýòîì ïðåîáëàäàþùóþ ðîëü ñûãðàëè êîí
òèíåíòàëüíûå âîçäóøíûå ìàññû óìåðåííûõ 
øèðîò è òåïëûõ òðîïè÷åñêèõ âîçäóøíûõ 
ìàññ. Ì.Â. Áóðêîâà äåòàëüíî îïèñûâàåò 
òèï çàïàäíûõ öèêëîíè÷åñêèõ ïðîðûâîâ â 
Ñðåäíþþ Àçèþ [1]. 

Òàáëèöà 4 / Table 4

Àòìîñôåðíûå îñàäêè íà ÌÑ ×îíÊûçûëÑóó (2555 ì) ïî äâóì ïåðèîäàì, ìì / 
Atmospheric precipitation at MS of ChongKyzylSuu (2555 m) on two periods, mm

Ïåðèîä / Period I II III IV V VI VII VIII IX X XI XII Â ãîä / In year

1972–1997 15 16 28 44 90 106 112 90 57 38 24 16 637

1998–2016 17 21 29 49 91 102 103 84 60 43 26 22 647

ΔÕ 2 5 1 5 1 4 9 6 3 5 2 6 10

Â 1998–2016 ãã. íà ÌÑ ×îíÊûçûë
Ñóó âûïàëî îñàäêîâ íà 10 ìì áîëüøå, ÷åì 
çà 1972–1997 ãã. Îñîáåííî íàãëÿäíî ðàçëè
÷èå â êîëè÷åñòâå âûïàâøèõ îñàäêîâ ìîæíî 
ïðîñëåäèòü â õîëîäíûå ñåçîíû (òàáë. 4). Â 
çèìíèå ìåñÿöû 2008–2016 ãã. êîëè÷åñòâî 
îñàäêîâ óâåëè÷èëîñü, à â ëåòíèå, íàîáîðîò, 
çíà÷èòåëüíî óìåíüøèëîñü (ðèñ. 2). Ìåñÿ÷
íûå àòìîñôåðíûå îñàäêè íà ÌÑ ×îíÊû
çûëÑóó ïî äâóì ñðàâíèâàåìûì ïåðèîäàì: 
1948–1991; 2008–2016 ãã., ïî ïîëèíî
ìèàëüíîé àïïðîêñèìàöèè èìåþò âûñîêèé 
êîýôôèöèåíò êîððåëÿöèè: R2  = 0,78 

è 0,80. Ïîëèíîìèàëüíàÿ àïïðîêñèìàöèÿ 
èñïîëüçóåòñÿ äëÿ îïèñàíèÿ âåëè÷èí, ïî
ïåðåìåííî âîçðàñòàþùèõ è óáûâàþùèõ. 
Åå öåëåñîîáðàçíî ïðèìåíÿòü äëÿ àíàëèçà 
áîëüøîãî íàáîðà äàííûõ íåñòàáèëüíîé âå
ëè÷èíû. Îñíîâíûìè ìàòåðèàëàìè äëÿ èñ
ñëåäîâàíèÿ ðàñïðåäåëåíèÿ îñàäêîâ ÿâèëèñü 
äàííûå íàáëþäåíèé ïî 35 ñóììàðíûì îñàä
êîìåðàì, ðàñïîëîæåííûì â áàññåéíå ð. 
×îíÊûçûëÑóó íà âûñîòàõ 2000…4000  ì, 
à òàêæå äàííûå ïî îñàäêîìåðàì ñåòè ãèäðî
ìåòåîñëóæáû [3].

Ðèñ. 2. Ìåñÿ÷íûå àòìîñôåðíûå îñàäêè íà ÌÑ ×îíÊûçûëÑóó ïî äâóì ñðàâíèâàåìûì ïåðèîäàì: 
1948–1991 ãã.; 2008–2016 ãã. / Fig. 2. A monthly atmospheric precipitation at MS of ChongKyzylSuu 

on two compared periods: 1948–1991; 2008–2016
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Èçâåñòíî, ÷òî íàèáîëåå õàðàêòåðíîé 
îñîáåííîñòüþ ðàñïðåäåëåíèÿ àòìîñôåðíûõ 
îñàäêîâ â ëþ áîé ãîðíîé ñèñòåìå ÿâëÿåòñÿ 
èõ ñëîæíàÿ è íåîäíîçíà÷íàÿ çàâèñèìîñòü îò 
ìàêðî è ìåçîðåëüåôà. Îðèåíòèðîâàííîñòü 
îñíîâíûõ õðåáòîâ, èõ âûñîòà, êîìïàêò
íîñòü, âçàèìíîå ðàñïîëîæåíèå, ñòåïåíü 
ðàñ÷ëåíåííîñòè è äðóãèå ôàêòîðû èãðàþò 
áîëüøóþ ðîëü â îïðåäåëåíèè êîëè÷åñòâà 
âûïàäàþùèõ îñàäêîâ [10]. 

Èçó÷åíèåì âåðòèêàëüíîãî ãðàäèåíòà 
îñàäêîâ çàíèìàëèñü Ï.Í. Ïîíîìàðåíêî 
[10] è À.À. Ãðèãîðüåâ [2], êîòîðûå âûÿ
âèëè ñëîæíóþ çàâèñèìîñòü êîëè÷åñòâà àò
ìîñôåðíûõ îñàäêîâ îò âûñîòû. Â áàññåéíå 
ð. ×îíÊûçûëÑóó íàáëþäàåòñÿ çàêîíî
ìåðíîå óâåëè÷åíèå êîëè÷åñòâà îñàäêîâ ïî 
ìåðå ïîâûøåíèÿ âûñîòû â íàïðàâëåíèè îò 
ïðèáðåæíîé çîíû îç. ÈññûêÊóëü ê ãëÿöè
àëüíîíèâàëüíîìó ïîÿñó. Ãîäîâàÿ ñóììà 
îñàäêîâ â èíòåðâàëå âûñîò 1740…2555 ì 
óâåëè÷èâàåòñÿ íà 28…31 ìì íà êàæäûå 
100 ì, â èíòåðâàëå âûñîò 2555…3300 ì ãðà

äèåíò îñàäêîâ ñîñòàâëÿåò 29…30 ìì/100 ì 
(òàáë. 4 è 5). Èçó÷åíèå ðàñïðåäåëåíèÿ 
îñàäêîâ â ÈññûêÊóëüñêîé êîòëîâèíå â 
çàâèñèìîñòè îò âûñîòû ìåñòíîñòè âûïîë
íÿëîñü â áàññåéíå ð. ×îíÊûçûëÑóó [3]. 
Ïî âûñîòíûì ãðàäèåíòàì ìåñÿ÷íûõ îñàä
êîâ ÌÑ ×îíÊûçûëÑóó è ÊàðàÁàòêàê 
íàìè áûëè âîññòàíîâëåíû çíà÷åíèÿ ìåñÿ÷
íûõ ñóìì îñàäêîâ íà ÌÑ ÊàðàÁàòêàê çà 
1957–2016 ãã. (ðèñ. 3). Èç ðèñ. 3 ñëåäóåò, 
÷òî â îäíè ãîäû îñàäêè óâåëè÷èâàëèñü, â 
äðóãèå – îñòàâàëèñü íåèçìåííûìè. Îäíàêî 
â ìíîãîëåòíåì ïëàíå èõ êîëè÷åñòâî ñ âûñî
òîé âîçðàñòàåò. Îá ýòîì ñâèäåòåëüñòâóþò è 
äàííûå ñíåãîìåðíûõ ñúåìîê, ïîëó÷åííûå 
íàìè íà÷èíàÿ ñ 2013  ã., â ðàìêàõ ïðîåêòà 
CHARIS. Ðåçóëüòàòû èçìåðåíèÿ, âûïîëíåí
íîãî â ñåðåäèíå èþíÿ 2016 ã., ïîêàçàëè, ÷òî 
ìàêñèìàëüíûé çàïàñ ñíåãà íà ÿçûêå ëåäíè
êà ÊàðàÁàòêàê íà âûñîòå 3300 ì ñîñòàâ
ëÿåò 456 ìì âîä. ýêâ., íà âûñîòå 3500 ì 
– 561 ìì âîä. ýêâ., à íà âûñîòå 4083 ì – 
980 ìì âîä. ýêâ. [8].

Òàáëèöà 5 / Table 5

Àòìîñôåðíûå îñàäêè íà ÌÑ ÊàðàÁàòêàê (3300 ì) ïî äâóì ïåðèîäàì, ìì / 
Atmospheric precipitation at MS KaraBatkak (3300 m) on two periods, mm

Ïåðèîä / Period I II III IV V VI VII VIII IX X XI XII Â ãîä / In year
1957–1997 19 22 38 73 127 129 171 106 69 51 39 19 863
1998–2016 20 26 39 77 127 126 156 103 73 56 41 24 868
ΔÕ 1 4 1 5 0 3 16 4 4 5 2 6 6

Ðèñ. 3. Òðåíä îñàäêîâ íà ÃÌÑ ×îíÊûçûëÑóó (2555 ì) è ÌÑ ÊàðàÁàòêàê (3300 ì) /
Fig. 3. A trend of rainfall at HMS of ChongKyzylSuu (2555 m) and MS KaraBatkak (3300 m)
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Îáùèé òðåíä îñàäêîâ íà ëåäíèêå Êà
ðàÁàòêàê çà 59 ëåò èìååò òåíäåíöèþ ê 
íåçíà÷èòåëüíîìó óìåíüøåíèþ, à íà ÌÑ 
×îíÊûçûëÑóó çà 68 ëåò äàííûé òðåíä íå 
èçìåíèëñÿ (ðèñ. 3). Îñíîâíàÿ äîëÿ îñàäêîâ 
íà ëåäíèêå ÊàðàÁàòêàê âûïàäàåò â ëåò
íèå ìåñÿöû –  44…47 %. Â äðóãèå âðåìå
íà ãîäà äîëÿ îñàäêîâ ñîñòàâëÿåò ñëåäóþùèå 
çíà÷åíèÿ: âåñíîé – 27…28 %, îñåíüþ  –  
18…20 %, çèìîé – 7…8 % (òàáë. 5).

Íà ðèñ. 4 ïðèâåäåíû çíà÷åíèÿ îñàä
êîâ çà ïåðèîä âûïîëíåíèÿ íàáëþäåíèé â 
ðàìêàõ ïðîåêòà CHARIS. Äëÿ ìîíèòîðèíãà 
îñàäêîâ íà ìîðåíå ëåäíèêà ÊàðàÁàòêàê íà 
âûñîòå 3300 ì óñòàíîâëåíû ñóììàðíûé è 

ñóòî÷íûé îñàäêîìåðû, à íà ñàìîì ëåäíèêå 
íà âûñîòå 3500 ì óñòàíîâëåí òîëüêî ñóì
ìàðíûé îñàäêîìåð. Ìåíåå óâëàæíåííûì 
èç âñåõ ëåò íàáëþäåíèé â âûñîòíîé çîíå 
3300…3500 ì ñòàë 2014 ã., îñàäêè êîòîðî
ãî ñîñòàâèëè 523 ìì, èëè 66 % íîðìû. Ñà
ìûì âëàæíûì â äàííîé çîíå ñòàë 2016 ã., 
îñàäêè  êîòîðîãî  ñîñòàâèëè 967 ìì, èëè 
122 % íîðìû. Ðàçíèöà â êîëè÷åñòâå îñàä
êîâ çà ïðèâåäåííûå ãîäû ñîñòàâèëà 444 ìì 
(ðèñ. 4). Ïîëó÷åííûå çíà÷åíèÿ àòìîñôåð
íûõ îñàäêîâ íà ëåäíèêå ÊàðàÁàòêàê çà 
2014–2016 ãã. èìåþò âûñîêèé êîýôôèöè
åíò êîððåëÿöèè: R2 = 0,97 è 0,99.

Ðèñ. 4. Ñðåäíèå çíà÷åíèÿ êîëè÷åñòâà îñàäêîâ â 2013/2014, 2014/2015 è 2015/2016 áàëàíñîâûå ãîäû è 
â àáëÿöèîííûé ïåðèîä (èþíü – ñåíòÿáðü) íà ëåäíèêå ÊàðàÁàòêàê / Fig. 4. Average values of an amount of 

precipitation in 2013/2014, 2014/2015 and 2015/2016 balance years and during the ablative period 
(JuneSeptember) on a glacier KaraBatkak

Ïî äàííûì À.Í Äèêèõ, ó ìîðåíû 
ëåäíèêà ÊàðàÁàòêàê íà âûñîòå 3300 ì â 
1956–1968 ãã. ñóììàðíûå îñàäêè ñîñòà
âèëè 819 ìì [4; 9], à â 2014–2016 ãã. – 
760 ìì [8], ÷òî íà 59 ìì ìåíüøå, ÷åì â 
ïðåäûäóùèé ïåðèîä íàáëþäåíèé. Ñîãëàñíî 
àëãîðèòìó, ñîñòàâëåííîìó Â.À. Êóçüìè÷åí
êîì [5], çàâèñèìîñòü ãîäîâîé ñóììû îñàä
êîâ îò âûñîòû ìåñòíîñòè âûðàæàåòñÿ ñëå
äóþùåé ôîðìóëîé: 

Õ = 279,5 + 0,139 Í,

ãäå Õ – îñàäêè, ìì; 
Í – âûñîòà, ì. 

Äëÿ áàññåéíà ð. ×îíÊûçûëÑóó äàí
íûé ïîêàçàòåëü îêàçàëñÿ ïðèåìëåìûì.  

Îïðåäåëåíèå äîëè ìåñòíîé âëàãè â îñàä
êàõ ÈññûêÊóëüñêîé êîòëîâèíû âûïîëíåíî 
ñîòðóäíèêàìè Ìîñêîâñêîãî Èíñòèòóòà âî
äíûõ ïðîáëåì ïî óðàâíåíèþ èçîòîïíîãî áà
ëàíñà [11]. Ñîãëàñíî ïîëó÷åííûì äàííûì, 
ñîäåðæàíèå âëàãè, èñïàðèâøåéñÿ òîëüêî 
ñ ïîâåðõíîñòè îç. ÈññûêÊóëü, ñîñòàâëÿ
åò â àòìîñôåðíûõ îñàäêàõ åãî áàññåéíà 
22…52 %. Ðàñ÷åò âåëè÷èíû ãîäîâîãî èñïà
ðåíèÿ, âûïîëíåííûé äëÿ 1986 ã. Â. À. Íî
âàêîì [7], ïîêàçàë, ÷òî íàèìåíüøèå åå çíà
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÷åíèÿ (620…650 ìì) îòìå÷àþòñÿ â öåíòðå 
îçåðà, à íàèáîëüøèå (930…960 ìì) – â 
çàëèâå Ðûáà÷èé. Íà âîñòîêå îçåðà âå
ëè÷èíà ãîäîâîãî èñïàðåíèÿ ñîñòàâëÿåò 
780…840 ìì. Îäíèì èç ôàêòîðîâ, îïðåäå
ëÿþùèì èñïàðåíèå ñ àêâàòîðèè îçåðà, ÿâ
ëÿåòñÿ òåìïåðàòóðà âîäû. Èñïàðèâøàÿñÿ 
ñ àêâàòîðèè îçåðà âëàãà îáîãàùàåò âëàãîé 
çàïàäíûå ïîòîêè âîçäóõà è âûïàäàåò â âèäå 
àòìîñôåðíûõ îñàäêîâ íà òåððèòîðèè ñóøè 
êîòëîâèíû. Èçó÷åíèå ñîäåðæàíèÿ ðàäèîàê
òèâíîãî èçîòîïà âîäîðîäà – òðèòèÿ (3H) – 
â àòìîñôåðíûõ îñàäêàõ ïîçâîëèëî ñäåëàòü 
âûâîä, ÷òî â ëåòíèå ìåñÿöû äîëÿ îçåðíîãî 
ïàðà â îñàäêàõ, âûïàäàþùèõ â ïðåäãîðíîé 
îáëàñòè êîòëîâèíû, ñîñòàâëÿåò 30…50 %, â 
òî âðåìÿ êàê â âûñîêîãîðíîé îáëàñòè, ÿâ
ëÿþùåéñÿ îñíîâíîé îáëàñòüþ ïèòàíèÿ ðåê 
êîòëîâèíû, íå ïðåâûøàåò 5 %. Ðåçóëüòàòû 
ðàñïðåäåëåíèÿ êèñëîðîäà18 â âîäàõ Èñ
ñûêÊóëüñêîé êîòëîâèíû ïîçâîëèëè ñäå
ëàòü ñëåäóþùèå âûâîäû: 

1) âëàãîîáîðîò êîòëîâèíû íîñèò íå
çàìêíóòûé õàðàêòåð;

2) âêëàä ìåñòíîé (îçåðíîé) âëàãè â àò
ìîñôåðíûå îñàäêè êîòëîâèíû íå ïðåâûøà
åò 20 % [12]. 

Íà âåðòèêàëüíîì ïðîôèëå ÌÑ Êû
çûëÑóó – ÌÑ ×îíÊûçûëÑóó – ëåäíèê 
ÊàðàÁàòêàê îòìå÷àåòñÿ ñëåäóþùåå ïðî
öåíòíîå ñîäåðæàíèå îçåðíîé âëàãè: â 
ñ. ÊûçûëÑóó (âûñîòà 1740 ì) – 35 %, 
íà ÌÑ ×îíÊûçûëÑóó (âûñîòà 2555 ì) 
– 38 %, íà ëåäíèêå ÊàðàÁàòêàê (âûñîòà 
3400  ) – 6 %. 

Ïðîâåäåííîå èññëåäîâàíèå ïîçâîëÿåò 
ñäåëàòü ñëåäóþùèå âûâîäû:

1) â ñàìîé âîñòî÷íîé ÷àñòè êîòëîâèíû 
(ã. Áàëûê÷û) ðàñïîëîæåíà çîíà ñëàáîãî 

óâëàæíåíèÿ (Ê<0,12). ×îëïîíÀòà íàõî
äèòñÿ â çîíå îòíîñèòåëüíîãî óâëàæíåíèÿ 
(Ê=0,32), à ÊûçûëÑóó – â çîíå îïòèìàëü
íîãî óâëàæíåíèÿ (Ê=0,42);

2) ïîñëå 1998 ã. íà ïðèîçåðíîé ðàâíè
íå íàáëþäàåòñÿ óâåëè÷åíèå îñàäêîâ â àïðå
ëå, ñåíòÿáðå è îêòÿáðå, à â ìàå è èþíå – èõ 
ñîêðàùåíèå. Íà ÌÑ ×îíÊûçûëÑóó è Êà
ðàÁàòêàê â ëåòíèé ïåðèîä (èþíü – àâãóñò) 
îñàäêè ñîêðàòèëèñü, à â õîëîäíûé (ïðåèìó
ùåñòâåííî, â çèìíèå ìåñÿöû) – óâåëè÷è
ëèñü;

3) òðåíäû îñàäêîâ íà ïðèîçåðíîé ðàâ
íèíå ÿâëÿþòñÿ ïîëîæèòåëüíûìè, à íà ÌÑ 
×îíÊûçûëÑóó – áåç èçìåíåíèé. Â ãëÿöè
àëüíîíèâàëüíîé çîíå íàáëþäàåòñÿ íåçíà
÷èòåëüíîå óìåíüøåíèå òðåíäà;

4) ïî ìåðå ïîâûøåíèÿ âûñîòû óâåëè
÷èâàåòñÿ êîëè÷åñòâî ôðîíòàëüíûõ îñàä
êîâ. Ñðåäíåãîäîâîå ìíîãîëåòíåå çíà÷åíèå 
àòìîñôåðíûõ îñàäêîâ íà ÌÑ ÊûçûëÑóó 
ñîñòàâëÿåò 412 ìì, ÌÑ ×îíÊûçûëÑóó – 
640 ìì, ÌÑ ÊàðàÁàòêàê – 865 ìì;

5) îñíîâíàÿ äîëÿ îñàäêîâ íà ëåäíè
êå ÊàðàÁàòêàê ïðèõîäèòñÿ íà ëåòî – 
44…47 %, íà âåñíó – 27…28 %, îñåíü – 
18…20 %, çèìó – 7…8 %; 

6) â 2014–2016 ãã. ðàçíîñòü ñóììàð
íûõ îñàäêîâ íà ëåäíèêå ÊàðàÁàòêàê â ñà
ìîì âëàæíîì (2016) è â ñàìîì ñóõîì ãîäó 
(2014) ñîñòàâèëà 444 ìì;  

7) î ðîñòå êîëè÷åñòâà îñàäêîâ ñ âûñîòîé 
ìåñòíîñòè ñâèäåòåëüñòâóþò è äàííûå ñíåãî
ìåðíûõ ñúåìîê, ïîëó÷åííûå íàìè, íà÷èíàÿ 
c 2013 ã., â ðàìêàõ ïðîåêòà CHARIS; 

8) êîëè÷åñòâî îñàäêîâ â ÈññûêÊóëü
ñêîé êîòëîâèíå íàõîäèòñÿ â òåñíîé çàâèñè
ìîñòè îò òåðìè÷åñêîãî ðåæèìà.
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