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Öåëü èññëåäîâàíèÿ – âûÿâëåíèå ñîâðåìåííûõ òåíäåíöèé èçìåíåíèÿ ïàðàìåòðîâ ñòîêà ð. Óøàêîâêà è 
ðÿäà ñòîêîôîðìèðóþùèõ êëèìàòè÷åñêèõ ôàêòîðîâ, òàêèõ êàê îñàäêè è òåìïåðàòóðà âîçäóõà.

Àíàëèç äàííûõ ñòàöèîíàðíîé ãèäðîìåòðè÷åñêîé ñåòè ïîçâîëèë âûÿâèòü íàëè÷èå îòðèöàòåëüíûõ ëè­
íåéíûõ òðåíäîâ èçìåíåíèÿ ñðåäíåãîäîâûõ ðàñõîäîâ ð. Óøàêîâêà ñ ïðèáëèçèòåëüíûì óðîâíåì ñòàòè­
ñòè÷åñêîé íàäåæíîñòè 90 %, êîòîðûå ñîñòàâèëè ­0,095 è ­0,153 (ì³/ñ)/10 ëåò íà ïîñòàõ ïîñ. Äîáðîëåò 
è ã. Èðêóòñê. Óñòàíîâëåíû çíà÷èòåëüíûå èçìåíåíèÿ ñòîêà ð. Óøàêîâêà çà 1938–2016 ãã., âûðàæàþùèåñÿ 
â ñíèæåíèè ñðåäíåãîäîâûõ ðàñõîäîâ íà 31 è 24 % íà ïîñòàõ ïîñ. Äîáðîëåò è ã. Èðêóòñê ñîîòâåòñòâåííî. 

Ñ ïðèìåíåíèåì äàííûõ ðåàíàëèçà NCEP/NCAR (The National Centers for Environmental Prediction / The 
National Center for Atmospheric Research) â õîäå èññëåäîâàíèé ïîêàçàíî, ÷òî îñàäêè, îïðåäåëÿþùèå ïðè­
õîäíóþ ÷àñòü âîäíîãî áàëàíñà âîäîñáîðà ðåêè, ñóùåñòâåííî íå èçìåíèëèñü çà ïåðèîä 1948–2016 ãã. è 
ñòàòèñòè÷åñêè çíà÷èìûå òðåíäû îñàäêîâ â óêàçàííûé ïåðèîä íå íàáëþäàëèñü. Íà óâåëè÷åíèå ðàñõîäíîé 
÷àñòè áàëàíñà ìîã ïîâëèÿòü ðîñò ïðèçåìíîé òåìïåðàòóðû âîçäóõà â ïðåäåëàõ âîäîñáîðíîé òåððèòîðèè 
ðåêè, îòìå÷åííûé çà 1970–2016 ãã. è âåäóùèé ê ðîñòó ïîòåíöèàëüíî âîçìîæíîãî èñïàðåíèÿ è ñîîòâåò­
ñòâóþùåìó ñíèæåíèþ ðàñõîäà âîäû. Ïîëîæèòåëüíûé òðåíä ïðèçåìíîé òåìïåðàòóðû âîçäóõà â 1970–
2016 ãã. ñîñòàâèë 0,48 °C/10 ëåò ñ óðîâíåì ñòàòèñòè÷åñêîé íàäåæíîñòè áîëåå 99,99 %. 

Àíàëèç âíóòðèãîäîâîãî ðàñïðåäåëåíèÿ ñðåäíåìåñÿ÷íûõ ðàñõîäîâ âîäû ð. Óøàêîâêà íà ïîñòó ã. Èð­
êóòñê â 2000–2016 ãã. ïî ñðàâíåíèþ ñ ðàñïðåäåëåíèåì â 1938–1955 ãã. ïîêàçàë ñíèæåíèå ðàñõîäîâ ñ 
àïðåëÿ ïî íîÿáðü. Íàèáîëåå âûðàæåííîå ïî àáñîëþòíîìó çíà÷åíèþ ñíèæåíèå ðàñõîäîâ â 2000–2016 ãã. 
íàáëþäàëîñü â èþíå è èþëå, äîñòèãàëî 3,92 è 5,57 ì³/ñ ñîîòâåòñòâåííî è ìîãëî áûòü ñâÿçàíî ñ èçúÿòèåì 
âîä íà îðîñèòåëüíûå íóæäû 

Êëþ÷åâûå ñëîâà: ðåêà Óøàêîâêà; ðàñõîä âîäû; âíóòðèãîäîâîå ðàñïðåäåëåíèå ñòîêà; ðåêà­àíàëîã; ñòîêîôîðìèðóþ­
ùèå ôàêòîðû; äàííûå ðåàíàëèçà NCEP/NCAR; èçìåíåíèå êëèìàòà; òåìïåðàòóðà âîçäóõà; îñàäêè; òðåíä 

The purpose of the study is to identify current trends in the discharge parameters of the Ushakovka River and 
several draining climate factors, such as precipitation and air temperature.

By analysis of hydrometric network data, the negative linear trends in the average annual runoff values of the 
Ushakovka River with a level of statistical certainty of about 90 % was assessed, that amounted to minus 0,095 
and minus 0,153 m³/s per decade at the stations of the village of Dobrolet and Irkutsk City, respectively. Signif­
icant changes in the water discharge of the Ushakovka River were established, that expressed in a decrease in 
average annual runoff from 1938 to 2016 by 31 and 24 % at the stations of the village of Dobrolet and Irkutsk City, 
respectively. 

By the use of NCEP/NCAR (The National Centers for Environmental Prediction / The National Center for 
Atmospheric Research) reanalysis data, it was showed that precipitation, determining the incoming part of the 
water balance of the river catchment, did not undergo noticeably changes from 1948 to 2016, and statistically 
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significant trends in precipitation were not observed in this period. The increase in the expenditure part of the 
water balance could be affected by the growth of surface air temperature within the catchment area of the river, 
which was observed from 1970 to 2016 and leaded to an increase in potential evaporation and a corresponding 
reduction in water runoff. The positive trend of surface air temperature in 1970–2016 was 0,48 °C per decade 
with a level of statistical certainty of more than 99.99 %.

Analysis of the intra­annual distribution of the average monthly water discharge of the Ushakovka River at 
Irkutsk City station in 2000–2016 compared with the distribution in 1938–1955 showed a runoff decrease from 
April to November. The most noticeable reduction in absolute runoff value in 2000–2016 observed in June and 
July, reached 3,92 and 5.57 m³/s, respectively, and could be associated with water  withdrawal for irrigation pur­
poses

Key words: Ushakovka River; water discharge; annual distribution of runoff; analogue river; drainage factors; NCEP / NCAR 
reanalysis data; climate change; air temperature; precipitation; trend

Ââåäåíèå. Ñðåäè âîäîîõðàííûõ ìåðîïðè­
ÿòèé âàæíîå ìåñòî çàíèìàåò ïðîáëåìà 

îõðàíû ìàëûõ ðåê. Â íàñòîÿùåå âðåìÿ íà ôî­
íå âîçðàñòàþùåé àíòðîïîãåííîé íàãðóçêè è 
èçìåíåíèÿ êëèìàòà âî âñåì ìèðå íàáëþäàåò­
ñÿ äåãðàäàöèÿ è îòìèðàíèå ìàëûõ âîäîòîêîâ. 
Ìàëûå ðåêè, ÿâëÿÿñü íà÷àëüíûìè çâåíüÿìè 
ãèäðîãðàôè÷åñêîé ñåòè, ôîðìèðóþùèìè áî­
ëåå êðóïíûå âîäîòîêè, íàèáîëåå îñòðî ðåà­
ãèðóþò êàê íà íåïîñðåäñòâåííûå èçìåíåíèÿ 
ðåæèìà ñòîêà â ðóñëàõ, òàê è òðàíñôîðìàöèþ 
óñëîâèé íàêîïëåíèÿ è ðàñõîäîâàíèÿ âëàãè â 
áàññåéíå [8].

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ 
ð. Óøàêîâêà, èñïûòûâàþùàÿ ñóùåñòâåííóþ 
àíòðîïîãåííóþ íàãðóçêó. Èññëåäóåìûé âî­
äîòîê ÿâëÿåòñÿ ïðàâûì ïðèòîêîì ð. Àíãàðà 
íà þãå Èðêóòñêîé îáëàñòè. Äëèíà ð. Óøàêîâ­
êà ñîñòàâëÿåò ïðèáëèçèòåëüíî 77 êì, èç êî­
òîðûõ 10,5 êì â íèæíåì òå÷åíèè íàõîäÿòñÿ 
â ïðåäåëàõ ã. Èðêóòñê [4; 5]. Íà ð. Óøàêîâêà 
êðîìå ã. Èðêóòñê íàõîäÿòñÿ íàñåëåííûå ïóí­
êòû (îò èñòîêà ê óñòüþ): Ãîðÿ÷èå Êëþ÷è, Äî­
áðîëåò, Ïîëèâàíèõà, Êóêøà, Õóäÿêîâî, Ïèâî­
âàðèõà, ðÿä ñàäîâîäñòâ [7]. Õîçÿéñòâåííîå 
èñïîëüçîâàíèå ð. Óøàêîâêà âåäåòñÿ ñ ïåðâûõ 
ëåò îñíîâàíèÿ Èðêóòñêîãî îñòðîãà â 1661 ã. 
[1; 2; 6]. Â ã. Èðêóòñê íà áåðåãàõ ðåêè ðàñïî­
ëàãàþòñÿ ïðåäïðèÿòèÿ è ðûíêè. Ðàçìåùåíèå 
 â íà÷àëå ïðîøëîãî âåêà ðåìåñëåííûõ ìà­
ñòåðñêèõ è äðóãèõ ïðîèçâîäñòâåííûõ ïðåä­
ïðèÿòèé â ïðèáðåæíîé ïîëîñå ïðèâåëî ê çà­
ãðÿçíåíèþ è çàìóñîðèâàíèþ òåððèòîðèé. Â 
ïðåäåëàõ 7 êì îò óñòüÿ ðåêè ëàíäøàôò ïîéìû 
ïîäâåðãñÿ ñèëüíîìó àíòðîïîãåííîìó âîç­
äåéñòâèþ: ïðîèçâåäåíà îòñûïêà ïîéìåííûõ 
òåððèòîðèé, âîäîîõðàííàÿ çîíà çàãðÿçíåíà 
ñòðîèòåëüíûìè è áûòîâûìè îòõîäàìè, ÷òî 
ñóùåñòâåííî âëèÿåò íà åñòåñòâåííûé ðåæèì 

âîäîòîêà, ïðèâîäèò ê íàðóøåíèþ ïóòåé ìè­
ãðàöèè ðûá è ê òðàíñôîðìàöèè ðóñëà [3].

Â XVIII–XIX ñòîëåòèÿõ ð. Óøàêîâêà â ïðå­
äåëàõ ã. Èðêóòñê ÿâëÿëàñü áîëåå ìíîãîâîäíîé. 
Ñîãëàñíî àðõèâíûì äàííûì, ð. Óøàêîâêà 
áûëà ñóäîõîäíîé êàê ìèíèìóì äî ñåðåäèíû 
XIX â. [7]. Â ïëàíå 1892 ã. øèðèíà ðóñëà â ÷åð­
òå ã. Èðêóòñê ñîñòàâëÿëà 80…100 ì, ñåé÷àñ 
øèðèíà ðóñëà íå ïðåâûøàåò 20 ì [3]. Ñèòó­
àöèÿ óñóãóáëÿåòñÿ âîçìîæíûì íåãàòèâíûì 
âëèÿíèåì ñîâðåìåííûõ èçìåíåíèé ñòîêî­
ôîðìèðóþùèõ êëèìàòè÷åñêèõ ôàêòîðîâ. Â 
ýòîé ñâÿçè öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ èç­
ó÷åíèå ñîâðåìåííûõ òåíäåíöèé èçì åíåíèÿ 
õàðàêòåðèñòèê ñòîêà ð. Óøàêîâêà è ðÿäà âëè­
ÿþùèõ íà ðå÷íîé ñòîê êëèìàòè÷åñêèõ ôàêòî­
ðîâ, òàêèõ êàê îñàäêè è òåìïåðàòóðà âîçäóõà.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Â 
ðàìêàõ èññëåäîâàíèÿ äëÿ èçó÷åíèÿ ñîâðå­
ìåííûõ òåíäåíöèé èçìåíåíèÿ ñòîêà ðåêè 
èñïîëüçîâàíû äàííûå ñòàöèîíàðíîé ãèäðî­
ìåòðè÷åñêîé ñåòè î ñðåäíåãîäîâûõ ðàñõî­
äàõ âîäû ð. Óøàêîâêà íà ïîñòó ã. Èðêóòñê çà 
1938–1947, 1949–1955 è 1989–2016 ãã. è ïîñòó 
ïîñ. Äîáðîëåò çà 1954–1990 è 2003–2016 ãã. 

Äëÿ óñòðàíåíèÿ ïðîïóñêîâ è âîññòà­
íîâëåíèÿ ðÿäîâ äàííûõ î ñðåäíåãîäîâûõ 
ðàñõîäàõ çà âåñü ïåðèîä 1938–2016 ãã. íà 
îáîèõ ïîñòàõ èñïîëüçîâàí ìåòîä ãèäðîëî­
ãè÷åñêîé àíàëîãèè. Â êà÷åñòâå ðåêè­àíàëîãà 
äëÿ ð. Óøàêîâêà íà ïîñòó ã. Èðêóòñê âûñòó­
ïèë ïîñò â ïîñ. Äîáðîëåò íà äàííîì âîäîò­
îêå è íàîáîðîò. Íàçâàííûå ïîñòû èìåþò ðÿä 
ñîâìåñòíûõ íàáëþäåíèé çà 1989–1990 ãã. è 
2005–2016 ãã., ñîñòàâëÿþùèé 14 ëåò, îáëàäà­
þò ñõîäñòâîì óñëîâèé ôîðìèðîâàíèÿ ñòîêà, 
èìåþò ðàçìåðû âîäîñáîðíûõ áàññåéíîâ îä­
íîãî ïîðÿäêà: 322 êì² – íà ïîñòó ïîñ. Äîáðî­
ëåò è 829 êì² – íà ïîñòó ã. Èðêóòñê, à òàêæå 
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î÷åíü òåñíóþ ñâÿçü ìåæäó ñðåäíåãîäîâûìè 
ðàñõîäàìè íà äàííûõ ïîñòàõ (ðèñ. 1). Äëÿ 
âîññòàíîâëåíèÿ èíôîðìàöèè î ñðåäíåãîäî­
âûõ ðàñõîäàõ â 1948 ã. íà îáîèõ ïîñòàõ â êà­

÷åñòâå àíàëîãà èñïîëüçîâàëàñü èíôîðìàöèÿ 
îá îñàäêàõ â ïðåäåëàõ âîäîñáîðà ïî äàííûì 
ðåàíàëèçà.

Ðèñ. 1. Ñâÿçü ñðåäíåãîäîâûõ ðàñõîäîâ âîäû ð. Óøàêîâêè íà ïîñòàõ ïîñ. Äîáðîëåò è ã. Èðêóòñê /
Fig. 1. Relationship of the average annual water flow of the Ushakovka River at the stations of the village 

of Dobrolet and Irkutsk Ñity

Äëÿ èçó÷åíèÿ ñîâðåìåííûõ òåíäåíöèé, 
âëèÿþùèõ íà ñòîê êëèìàòè÷åñêèõ ôàêòîðîâ â 
ïðåäåëàõ áàññåéíà ð. Óøàêîâêà, èñïîëüçîâà­
íà èíôîðìàöèÿ îá îñàäêàõ è ïðèçåìíîé òåì­
ïåðàòóðå âîçäóõà ïî äàííûì ðåàíàëèçà NCEP/
NCAR (The National Centers for Environmental 
Prediction / The National Center for Atmospheric 
Research) [10] çà 1948–2016 ãã. 

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäå­
íèå. Äëÿ ìíîãîëåòíåãî ïåðèîäà 1938…2016 ãã. 
ïîëó÷åíû ðÿäû (áåç ïðîïóñêîâ) ñðåäíåãî­
äîâûõ ðàñõîäîâ âîäû ð. Óøàêîâêà íà ïîñòàõ 
ïîñ. Äîáðîëåò è ã. Èðêóòñê è ïðîàíàëèçèðî­
âàíû ñîâðåìåííûå òåíäåíöèè èõ èçìåíåíèé. 
Óñòàíîâëåíî íàëè÷èå îòðèöàòåëüíûõ ëèíåé­
íûõ òðåíäîâ èçìåíåíèÿ ñðåäíåãîäîâûõ ðàñ­
õîäîâ ð. Óøàêîâêà, êîòîðûå ñîñòàâèëè ­0,095 
íà ïîñòó ïîñ. Äîáðîëåò è ­0,153 (ì³/ñ)/10 ëåò 
íà ïîñòó ã. Èðêóòñê (ðèñ. 2), ÷òî ñîîòâåòñòâóåò 
ñíèæåíèþ ñðåäíåãîäîâûõ ðàñõîäîâ çà ïåðè­
îä èññëåäîâàíèÿ (1938–2016) íà 31 è 24 % 
íà ïîñòàõ ïîñ. Äîáðîëåò è ã. Èðêóòñê ñîîò­
âåòñòâåííî. Îöåíêà çíà÷èìîñòè âûÿâëåííûõ 
òðåíäîâ èçìåíåíèÿ ðàñõîäîâ âîäû íà ïîñòàõ 
ïîñ. Äîáðîëåò è ã. Èðêóòñê ñ ïðèìåíåíèåì 
F­êðèòåðèÿ è p­óðîâíÿ [9] ïîêàçàëà óðîâåíü 

ñòàòèñòè÷åñêîé íàäåæíîñòè 91 è 90 % ñîîò­
âåòñòâåííî. 

Òàêæå ïðîàíàëèçèðîâàíû ìíîãîëåòíèå 
ðÿäû îñàäêîâ è ïðèçåìíîé òåìïåðàòóðû 
âîçäóõà ïî äàííûì ðåàíàëèçà NCEP/NCAR 
çà 1948–2016 ãã. â ïðåäåëàõ âîäîñáîðà ð. 
Óøàêîâêà è îöåíåíû èõ ñîâðåìåííûå òåí­
äåíöèè (ðèñ. 3). Â 1948–1970 ãã. â ïðåäåëàõ 
ðàññìàòðèâàåìîãî áàññåéíà íàáëþäàëñÿ 
îòðèöàòåëüíûé òðåíä òåìïåðàòóðû, êîòîðûé 
ñîñòàâèë ­0,8 °C/10 ëåò. Â áîëåå ïîçäíèé ïå­
ðèîä (1971–2016) òðåíä òåìïåðàòóðû âîçäó­
õà ÿâëÿëñÿ ïîëîæèòåëüíûì (0,48 °C/10 ëåò). 
Óðîâåíü ñòàòèñòè÷åñêîé íàäåæíîñòè òðåíäîâ 
òåìïåðàòóðû ñîñòàâèë áîëåå 99 % â 1948–
1970 ãã. è áîëåå 99,99 % â 1971–2016 ãã. Ïðè 
ýòîì èçâåñòíî, ÷òî âìåñòå ñ ðîñòîì òåìïå­
ðàòóðû äîëæíî ïðîèñõîäèòü è óâåëè÷åíèå 
çàâèñÿùåé îò íåå âåëè÷èíû èñïàðÿåìîñòè, 
ò. å. ïîòåíöèàëüíî âîçìîæíîãî, íå ëèìèòè­
ðóåìîãî çàïàñàìè âîäû èñïàðåíèÿ â äàííîé 
ìåñòíîñòè. Òàêèì îáðàçîì, ïðîèñõîäèò ñî­
êðàùåíèå ïðèõîäíîé ÷àñòè âîäíîãî áàëàí­
ñà èçó÷àåìîãî âîäîñáîðà. Ñòàòèñòè÷åñêè 
çíà÷èìûõ òðåíäîâ èçìåíåíèÿ ãîäîâûõ ñóìì 
îñàäêîâ â 1948–2016 ãã. íå âûÿâëåíî.
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Ðèñ. 2. Ìåæãîäîâàÿ èçìåí÷èâîñòü ñðåäíåãîäîâûõ ðàñõîäîâ âîäû ð. Óøàêîâêà íà ïîñòàõ ïîñ. Äîáðîëåò è ã. Èðêóòñê 
è òðåíäû èõ èçìåíåíèÿ / Fig. 2. Interannual variability of the average annual water discharge of the Ushakovka River at the 

stations of the village of Dobrolet and Irkutsk Ñity and the trends in their change

Ðèñ. 3. Ìíîãîëåòíÿÿ èçìåí÷èâîñòü ãîäîâûõ ñóìì îñàäêîâ è ñðåäíåãîäîâûõ çíà÷åíèé ïðèçåìíîé òåìïåðàòóðû 
âîçäóõà â ïðåäåëàõ âîäîñáîðà ð. Óøàêîâêà / Fig. 3. Long­term variab ility of annual precipitation amount and average 

annual surface air temperature within the catchment of the Ushakovka River

Àíàëèç âíóòðèãîäîâîãî ðàñïðåäåëåíèÿ 
ñðåäíåìåñÿ÷íûõ ðàñõîäîâ âîäû ð. Óøà­
êîâêè íà çàìûêàþùåì ïîñòó ã. Èðêóòñê â 
1938–1955 ãã. ïî ñðàâíåíèþ ñ ðàñïðåäåëå­
íèåì â 2000–2016 ãã. ïîêàçàë ñóùåñòâåííûå 
èçìåíåíèÿ, çàêëþ÷àþùèåñÿ â ñíèæåíèè 
ðàñõîäîâ ñ àïðåëÿ ïî íîÿáðü (ðèñ. 4). Íàè­
áîëåå âûðàæåííîå ïî àáñîëþòíîìó çíà÷å­

íèþ ñíèæåíèå ðàñõîäîâ â 2000–2016 ãã. íà­
áëþäàåòñÿ â èþíå è èþëå è äîñòèãàåò 3,92 
è 5,57 ì³/ñ ñîîòâåòñòâåííî. Íà ôîíå íåñó­
ùåñòâåííîãî èçìåíåíèÿ â ðàñïðåäåëåíèè 
îñàäêîâ â óêàçàííûå ïåðèîäû ñíèæåíèå 
ðàñõîäîâ â èþëå è èþíå âîçìîæíî ñâÿçàíî 
ñ èçúÿòèåì âîäû íà îðîøåíèå, ñàäîâîîãî­
ðîäíè÷åñêèå íóæäû. 
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Ðèñ. 4. Âíóòðèãîäîâîå ðàñïðåäåëåíèå ñòîêà ð. Óøàêîâêà íà ïîñòó ã. Èðêóòñê â 1938–1955 è 2000–2016 ãã. /
Fig. 4. Intra­annual distribution of runoff Ushakovka River at the station of Irkutsk City in 1938–1955 and 2000–2016

Çàêëþ÷åíèå. Â õîäå ïðîâåäåííîãî èñ­
ñëåäîâàíèÿ âûÿâëåíû ñóùåñòâåííûå ñî­
âðåìåííûå èçìåíåíèÿ ñòîêà ð. Óøàêîâêà, 
âûðàæàþùèåñÿ â ñíèæåíèè ñðåäíåãîäîâûõ 
ðàñõîäîâ çà 1938–2016 ãã. íà 31 è 24 % íà ïî­
ñòàõ ïîñ. Äîáðîëåò è ã. Èðêóòñê ñîîòâåòñòâåí­
íî. Àíàëèç âíóòðèãîäîâîãî ðàñïðåäåëåíèÿ 
ñðåäíåìåñÿ÷íûõ ðàñõîäîâ âîäû ð. Óøàêîâêè 
íà ïîñòó ã. Èðêóòñê â 2000–2016 ãã. ïî ñðàâíå­
íèþ ñ ðàñïðåäåëåíèåì â 1938–1955 ãã. ïîêà­
çàë ñíèæåíèå ðàñõîäîâ ñ àïðåëÿ ïî íîÿáðü. 
Íàèáîëåå âûðàæåííîå ïî àáñîëþòíîìó çíà­
÷åíèþ ñíèæåíèå ðàñõîäîâ â 2000–2016 ãã. íà­
áëþäàåòñÿ â èþíå è èþëå è ìîæåò áûòü ñâÿ­
çàíî ñ èçúÿòèåì âîä íà îðîñèòåëüíûå íóæäû. 

Ïîêàçàíî, ÷òî îñàäêè, îïðåäåëÿþùèå 
ïðèõîäíóþ ÷àñòü âîäíîãî áàëàíñà âîäîñáîðà 
ðåêè íå ïðåòåðïåëè ñóùåñòâåííûõ èçìåíå­
íèé çà 1948–2016 ãã. Íà óâåëè÷åíèå ðàñõîä­

íîé ÷àñòè áàëàíñà ìîã ïîâëèÿòü ðîñò ïðèçåì­
íîé òåìïåðàòóðû âîçäóõà, îòìå÷àþùèéñÿ â 
1970–2016 ãã. è âåäóùèé ê ðîñòó èñïàðÿåìîñòè, 
ò. å. ïîòåíöèàëüíî âîçìîæíîãî èñïàðåíèÿ. 

Ê óâåëè÷åíèþ ðàñõîäíîé ÷àñòè âîäíîãî 
áàëàíñà è, ñëåäîâàòåëüíî, ñíèæåíèþ ñòîêà 
âîäû, òàêæå ìîæåò âåñòè èíòåíñèâíàÿ õîçÿé­
ñòâåííàÿ äåÿòåëüíîñòü â ïðåäåëàõ âîäîñáîð­
íîãî áàññåéíà ð. Óøàêîâêà áåç ñîáëþäåíèÿ 
ýêîëîãè÷åñêèõ òðåáîâàíèé. Óìåíüøåíèå ðàñ­
õîäîâ âîäû ìîæåò íàáëþäàòüñÿ âñëåäñòâèå 
îñóøåíèÿ òîðôÿíûõ áîëîò äëÿ èñïîëüçîâàíèÿ 
òåððèòîðèé ïîä ñàäîâîîãîðîäíè÷åñêèå íóæ­
äû, áåñêîíòðîëüíîé îòêà÷êå ïîäçåìíûõ âîä, 
èìåþùèõ ãèäðàâëè÷åñêóþ ñâÿçü ñ ðåêîé. Èí­
òåíñèâíûå âûðóáêè ëåñîâ íà òåððèòîðèè âî­
äîñáîðà ð. Óøàêîâêà ìîãóò ïðèâîäèòü ê óõóä­
øåíèþ èíôèëüòðàöèîííîé ñïîñîáíîñòè ïî÷â 
è âèäîèçìåíåíèþ âîäíîãî áàëàíñà è ò. ä. 
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