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Annoranust. [lo pe3ynbraTaMm MHOTOJIETHUX HAOIIOICHHI HCCIICIOBAHbI CE30HHAS
JIMHAMMKA M XapaKTep MEKIOJIOBBIX KOJNeOaHUH CTOKa (DUTOIUIAHKTOHA M 300IUIaHK-
toHa B Bepxueit O6u. [Toka3aHo, 4TO CE30HHBIH MAKCHMyM CTOKAa (DHTOILUIAHKTOHA
HaOJIIOAeTCsl B NIEPHOJL JIETHE-OCEHHEH MEXEHH, HO B T'O/Ibl C HENPOAOKUTEIBHBIM
TIOJIOBOZILEM OH MOJKET CMEIAaThCsl Ha Hayaslo JieTa. B mepuos BeceHHe-1eTHero mnoso-
BOZIbSI CTOK (DUTOIUIAHKTOHA ONPEAENAETCS ITMHAMHUKON PAcXOIOB BOJbI, & B HEPUOL
JIETHE-OCEHHEe# MeeHH — BeauduHOi Onomacchl. CTOK (DUTOIUIAHKTOHA B Pa3HbIC
roJbl JOCTATOYHO CTAOMJIEH U cOCTaBIIsAeT 47—65 THIC. T/TOM, €r0 BeNWYUHA B OOMbIIEH
CTEIEHM 3aBHCHUT OT TEMIIepaTypbl BO3JyXa B Hawaie Jiera. MakcuMyM CTOKa 300-
IUIAaHKTOHa HaOIoflaeTcsi B Havyasle JieTa U 00yCIIOBIIEH MOCTYIUIEHHEM B PYCJIO IOMH-
MEHHBIX BOJI. B 3T1 nepuosibl, Ha criajie oioBo/bs, CTOK 300IIAHKTOHA ONpe/ielsieTcs
B OOJIbILIEH CTENEHU €ro OMOMaccoii, a He 00beMaMu BOAbl. HU3KHII CTOK 300IIIaHK-
TOHA B JIETHE-OCEHHIOI0 MEXEHb, HECMOTPS Ha BBICOKYIO Onomaccy, 00yCIIOBJIeH HU3-
KUMH PacxoJaMu BoJibl. ['0710BbI€ BETMYHMHBI CTOKA 300ILUIAHKTOHA Pa3iIM4aroTcs ooee
3HAYMUTENBHO, YeM CTOK (DUTOIUIAHKTOHA, 33 CUET PasHHULbI B (OPMUPOBAHUH MIOHB-
CKMX MakcuMyMoB. HanbonpInii rofioBoii CTOK 300IUIAHKTOHA HAOII0[aeTCsl B TO/bI C
HAaWMEHBILIMM I'OJIOBBIM CTOKOM (PUTOILIAHKTOHA.

KiroueBble ciioBa: 6MOCTOK, (PUTOMIIAHKTOH, 300IIAHKTOH, CE30HHAs M MEXT'0/10-
Basl IMHAMHUKA, THIPOIOrMYECKUI PEKUM, METEOPOJIOrHuecKie (GaKkTopbl
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Summary. River runoff is usually understood as runoff of water, suspended solids,
and sediments. However, river runoff includes both abiotic and biotic components.
Drifting living organisms appear in the riverbed or enter there from floodplain reser-
voirs and tributaries. They exist in runoff constantly (e.g. phyto- and zooplankton) or
at certain stages of their life cycle (e.g. drifting larvae of benthic invertebrates). The
quantitative assessment of volumes of river-transported biotic components as well as
studying their dynamics contribute to the knowledge about the features of structural-
functional organisation of aquatic ecosystems and their productivity, in particular. Nev-
ertheless, modern studies on biotic runoff are scanty; they are mainly focused on stud-
ying river estuaries and assessing water and substances carryover to the World Ocean.
Short-term studies of river runoff in the Upper Ob basin were implemented only in
1962-1963. 1t is obvious that these investigations can hardly give an idea of seasonal
and long-term trends in flow changes as well as factors crucial for these dynamics. The
aim of the work is to study the intra-annual dynamics of phytoplankton (in terms of
chlorophyll content) and zooplankton runoff in the Upper Ob as well as to identify long-
term fluctuations in annual plankton runoff.

In 2001-2002, the research on the Ob River was carried out every ten days, includ-
ing the freeze-up period, in 2012-2018 — weekly during the open water period, and 2-3
times per season during freeze-up. Sampling was made by means of scooping from the
surface water layer at three stations across the river. Phytoplankton was concentrated
on membrane filters with a pore diameter of 0.8 microns. To analyse the chlorophyll
content in acetone extract, we employed the spectrophotometric method. Zooplankton
was concentrated by straining 100 liters of water through a small Apstein net (a mesh
size is 62 microns) concurrently with the measurement of water temperature and trans-
parency using a Secchi disk. For runoff quantification, we applied the data on daily
water discharge. These data were preliminary adjusted with due regard for our own
measurements. At the observation section, we revealed some differences in water char-
acteristics at the site near the right bank, especially during flood recession. For instance,
flows from the vast right-bank floodplain formed a water flow along the right bank
during these periods. Therefore, instead of arithmetic averages for three stations, the
values weighted average by the site width were calculated with consideration of the
share of the right-bank flow in the total one. To calculate runoff of components, their
concentrations (biomass) were restored (for every day between sampling days) based
on linear interpolation. To identify the factors determining features of long-term dy-
namics of biotic runoff, some hydrometeorological characteristics were calculated for
each year of the study (average air temperature, annual water runoff, average water
discharge, duration of spring floods, and significant rain floods).

In the course of investigations, daily water runoff during the year had mainly two
peaks during the first (April) and second (late May-June) waves of spring-summer
flood. Seasonal dynamics of phytorunoff (in terms of chlorophyll a content) had several
maxima. The first occurred in April during active snowmelt and intensive surface flush,
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when mainly non-planktonic species and algal detritus prevailed. The second peak
(from late May to early June) was usually owing to large volumes of water runoff, but
not high phytoplankton concentrations. The third maximum took place almost annually
during the greatest warming of water (from the end of June to the end of July), however,
at a prolonged flood it may not be pronounced. In the studied river section, the for-
mation of a late summer maximum of phytorunoff (from late August to mid-September)
was common; in some years it could exceed the summer peak. In extremely low-water
years, a high early-summer maximum of phytorunoff was, apparently, induced by the
absence of a second wave of high water, which may be enhanced by favourable weather
conditions providing earlier warming of the water. The share of phytorunoff during the
open water period made up 97-98% of total annual flow. In general, seasonal dynamics
of phytorunoff during high water depended on water discharge, whereas in a summer-
autumn low-water period — on phytoplankton content. Dynamics of zooplankton bio-
mass runoff also had several peaks (with the major one in the second and third decades
of June at spring-summer flood recession) caused by abundant zooplankton inflow from
floodplain reservoirs; in the years with extremely high flood, it can reach hundreds of
tons per day. Insignificant peaks of zooplankton runoff in mid-, late-summer were spe-
cific only for some years. In different years, annual algae runoff was similar (305-
405 tons of chlorophyll), thus indicating stability of autotrophic link development of
the Upper Ob ecosystem in the long-term aspect. At the same time, the greatest phyto-
runoff was noted in the years with low- and medium-water content and the highest
summer air temperature. Current annual flow of phytoplankton biomass in the Upper
Ob is 2-3 times higher than 50 years ago that is evidence of the increase in productivity
of this river ecosystem. As compared to algae, inter-annual fluctuations in zooplankton
runoff in the Upper Ob are much more significant, i.e., annual indicators may differ by
almost 20 times (0.5-5.8 thousand tons). Most annual zooplankton runoff is formed at
flood recession during the June maximum due to its intake from floodplain reservoirs.
Interestingly, maximum annual zooplankton runoff tends to appear in the years with
minimum annual phytoplankton runoff.

Our study demonstrates the dependence of seasonal dynamics of biotic runoff on
the features of hydrological river regime. Changes in values of zooplankton and phyto-
plankton runoff depend on different factors. During spring-summer flooding, phyto-
plankton runoff is determined by water discharge, and by phytoplankton content — dur-
ing summer-autumn low water. Maxima of zooplankton runoff during the year, mainly
caused by floodplain waters inflow to the river, takes place in early summer when zoo-
plankton runoff is much more influenced by zooplankton content than water volume at
flood recession. Despite high biomass, low runoff of zooplankton during summer-au-
tumn low water is a result of low water discharge. As compared to phytoplankton, an-
nual zooplankton runoff varies more significantly (0.5-5.8 thousand tons) because of
different formation of June maxima. The presented findings suggest the importance of
biotic runoff calculations in assessing the relationship between dynamics of plankton
communities from large rivers with hydrological and hydrometeorological factors.

The article contains 4 Figures, 2 Tables, 32 References.

Keywords: biorunoff, phytoplankton, zooplankton, seasonal and interannual dy-
namics, hydrological regime, meteorological factors
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BBenenne

PeuHoii CTOK B IIMPOKOM TTOHMMAHUH — 3TO MPOIIECC, ONMPEACISIONINNA B3an-
MOJCHCTBHE MEXIY BOJAMH CYIIH M OKEAaHOM U CBSI3aHHBIN C T'€OJIOTMICCKUMI,
reorpau4ecKuMu, (PU3HUECKUMH, XUMUYCCKUMH W OHOJIOTHYECKUMH (HaKToO-
pamu. DTOT mporiecc 00yCIOBINBAET KPYTOBOPOT BEIIECTB M SHEPTUH KaK Ha TII0-
0aJbHOM YPOBHE, TaK M B KOHKPETHOM BOJHOM 00BeKTe. OrpOMHOE 3HaUYCHHE B
3TOM IpoIiecce UMEIOT Oroorndeckue GakTopsl [1]. PedHbie cucTeMBbl OTIHYa-
FOTCSI OT CTOSTIMX BOJIOEMOB MHTEHCHBHOM TYpOYIEHTHOCTEIO BOJ, KOTOpasi 00y-
CIIOBITMBAET TOMOTEHHOCTh PACIPEAEICHUsT OPraHU3MOB BO BCEil BOJHOM TOIIIIE
[2]. O6pa3yromieecs Mpy JaHHBIX YCIOBHIX KHBOE BEIIECTBO HEMTPEPBIBHO Tepe-
MEIIAeTCsl TEUYECHHEM, MOATOMY BO3ZHHKACT HEOOXOIMMOCTH KOJIMYECTBEHHOTO
ydera 3Toro neperoca. OTHOMOMEHTHOE COACPKAHUE OPraHU3MOB (DUTO- U 300-
IUTAHKTOHA B ONIPEICIICHHOM O00BEMe PEUHOH BOIBI HE IACT ITOJIHOTO IPEICTaB-
neHnss 00 ypOBHE M JWHAMHKE Pa3BUTHS IUIAHKTOHHOTO 3BEHA YKOCHCTEMEI.
BaxxHo yunTHIBaTH €1ie M CTOK OPraHU3MOB, T.€. UX KOJTHYECTBO (MAaccCy), IIPOXo0-
IsIIIee Yepe3 JaHHOe CeueHHe PEeKH B SANHUITY BpeMeHH. V3ydenne ¢popMupoBa-
HUS CTOKA IUIAHKTOHA B KPYITHOW PaBHUHHOHW peKe BaKHO IS BBISBICHHS KaK
PETHOHAIILHBIX, TaK U TI00ALHBIX 0COOCHHOCTEH (DYHKIIMOHUPOBAHUS PEUHBIX
sKkocucTeM. KonnyecTBeHHAs OIEHKA MTEPEHOCUMBIX PEKOH OMOTHIECKIX KOMITO-
HEHTOB, a TaK)Ke BBELICHEHHE XapaKTepa BHYTPH- U MEXTOIOBON AWHAMHUKH UX
CTOKA SIBIIIETCS OHOM M3 (yHIAaMEHTaJIbHBIX 33129 THAPOONOIOT U TIPH H3yUe-
HUH PEK.

B macrosmiee BpeMst paboTHI 10 OHOTHYECKOMY CTOKY HPAKTHUECKH OTCYT-
cTBYIOT. OUEBHIIHO, 3TO CBSA3AHO C TPYTHOCTAMH cOOpa TaHHBIX MIOCTOSHHBIX pe-
KUMHBIX HaOJIOIEHNH, SBISIONINXCS OCHOBOU Iy pacdera. Llempio momoOHBIX
COBPEMEHHBIX HCCIICIOBAHUI Ha KPYIHBIX PEKax SIBISIETCS B OCHOBHOM OIICHKA
BIIMSIHUSL CTOKA TIPECHOM BOJBI, PACTBOPCHHBIX M B3BEIICHHBIX BEIIECTB HA Xa-
pakTepucTHKu MOpcKuX Box [3]. MccrnemoBanus BIMSHAS PEYHOTO CTOKA Ha CO-
JeprKaHIe Pa3THYHBIX BEMIECTB U MPOAYKTHBHOCTH (DPUTOILIAHKTOHA IIPOBOISTCS
B YCTBSIX W ICTyapHsX KPYITHBIX peK, a Takke B MOpPCKuX 3ammBax [4—6]. Ilpn
W3y4eHNU (UTOILIAHKTOHA KPYIHBIX PEK Ba)KHOE 3HAUEHHE UMEIOT €ro CTPYyK-
Typa U JIOITOBpeMEHHas TMHAMHKA [7], a Takke YCTaHOBJICHUE CBSI3U €TO pa3BU-
THS C PACXOJaMH BOIBI. BOIHBIN CTOK OIpenenseT «BpeMs yIepKaHusDy U KO-
YeCTBEHHOE pa3BUTHE Bojpopociei [8]. M3MeHeHus KirMaTa, ClIOCOOCTBYIOIIHE
YMEHBIIIEHIIO BOTHOTO CTOKA KPYITHBIX PEK, YBEIMUUBAIOT AKTyaJIbHOCTh H3yUe-
HUS (PaKTOPOB UPE3MEPHOTO pa3BUTHS (PUTOIIAHKTOHA IIPU CHIDKCHHUHN PacXOI0B
BO#bI [9].

[epBBIe nccnemoBaHUs CTOKAa (PUTOIDIAHKTOHA B BepxHeM TedeHHH p. OOu
OBUTH BBITOJTHEHBI B 1962 T. B TOCIIe 3TOr0 MPOBOJMIMCH TOJIBKO B YCThE PEKH
[10-13]. U3 pek Oacceitna OOM ro0BOi CTOK (PUTOIUIAHKTOHA W3ydald B Oac-
ceitae p. Uynsim ipu poektupoBannn Bogoxparmmmin KATOK [14]. M3BecTHbI
paboThl, MOCBsIMEHHBIC CTOKY Bogopocield Cpenrero JyHas [15] u Bonru B paii-
one r. Camapsr [16], mpoBoguMBbIE B MEPUONBI THAPOIHEPTETHIECKOTO CTPOU-
TENILCTBA Ha ATHX pekaX. CTOK 300IUTAHKTOHA B CE30HHOM M MEXTOJIOBOM acIIeK-
Tax m3y4yanu B 1980-¢ rr. Tonpko Ha Hrkneir O6um [13, 17-20].
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Lenpio paboOTHI SBISETCS M3yUCHUE BHYTPUTONOBOM AWHAMHUKA CTOKa (pUTO-
IJJAHKTOHA W 300IUIaHKTOHA B BepxHeir O0M, a TakKe BBIABICHHE XapaKTepa
MHOTOJICTHUX KOJIeOaHMii TOIOBBIX 0OBEMOB ITTAHKTOHHOT'O CTOKA.

Pexa O6p y 1. BapHaya xapakrepusyeTcs Kak THITHYHO PABHHHHAS; YKIIOHBI
mHa n3Mensttores B penenax 0,07-0,11%o0. Cpeaauit MHOTOJIETHUH BOIHBIN CTOK
(xM°/ron) — 46,6, HanbonsHif — 72,5, Hanmensmii — 32,2 [21]. CKopocTh Teue-
HUS B IIEpUOJ OCEHHEH MeskeHu coctasisier 0,7—1,0 M/c, Bo3pacTas BO BpeMs 110~
noBoabs o 1,5 m/c. TloliMa 3HaYMTETHHO pa3BUTA M MpeACTaBIseT codoi 3a00-
JIOYEHHYIO paBHUHY, PACWICHSHHYIO IPOTOKAMH U cTapuuaMu. B mepron Becen-
HETOo IMOJIOBObS ITOMMa MOYTH €XKErOLHO 3aimBaerca Boxou. Jlemocras Ha HgaH-
HOM YYaCTKE PEKH JUTHTCS B CPEITHEM OKOJIO TIATH MecsteB (¢ 10 HosOps no 15 an-
pens).

MarepuaJibl © METOABI

UccnenoBanus npoBogunu B 2001-2002 rr. exenexamHo, BKIOYAs TEPHOL
nenocrasa; B 20122018 rr. exxeHenenbHO B IEPUOA OTKPHITON BOABI U 2—3 paza
3a ce30H BO BpeMs JienoctaBa. [IpoOsr oTOMpany 3auepibIBaHIEM 13 TIOBEPXHOCT-
HOTO CJIOS BOIIBI HAa TPEX CTaHIUAX CTBOpa B uepre T. bapHayna (53°19'20” c.u.,
83°48'15" B.11.). CTBOp pacmonoxeH Ha 234-M kM p. OOH, HUXKE TOPOJCKUX BOJIO-
3a00pOB U BHIMIE IOCTYIICHUS CTOYHBIX BOA. DUTOMIIAaHKTOH KOHIIEHTPHPOBAIH
Ha MeMOpaHHBIX QIbTpax «Bmagumop» ¢ quamerpom mop 0,8 Mxm. bromaccy
PacCUUTHIBAIHN TI0 CONEPKAHUIO XIOPO(HILIA, KOTOPOE ONPENEIUTH CIIeKTPodo-
TOMETPHUYECKUM METOJIOM B alleTOHOBOM 3KcTpakTe [22]. CoriacHo coOCTBEH-
HBIM JaHHBIM 3a IPEIBIIYIINE TOIb, B IIEPUOIHl HHTEHCUBHOTO Pa3BUTHS (HUTO-
mnankToHa B Bepxnaeit O6u 6momacca coctasnsina 3—6 r/m’. Conepikanue XI0po-
¢mwta a B Gmomacce B pa3HbIe CE30HBI BapbupoBaio B mpepenax 0,55-0,77% c
MUHHMYMOM B IIEPUO TIOIOBOIbSI, MAKCHMYMOM — B JIETHE-OCCHHIOIO MEKEHB.
300MIaHKTOH KOHIIEHTpUpoBaiu mporexuBanneM 100 1 BosI 4epe3 Maryro ceTh
AmnmreiiHa ¢ pazmepoM saen 62 MkM. OZHOBPEMEHHO M3MEPSITH TEMIEPATYPY
BOIIBI M TIPO3PAavHOCTh 10 aucKy Cekku. J[ins pacuera cToKa HCHONB30BAH IaH-
HbIe Pocruapomera o exxeTHEBHBIX pacxoax BOIBI B CTBOPE BOIOMEPHOTO MOCTA,
KOTOpBIe ObLITH CKOPPEKTUPOBAHBI JUIS CTBOPA HAOIOICHHUH ¢ yIETOM COOCTBEH-
HBIX U3MepeHnH. [[11s m3MepeHus pacxomoB BOABI OBUT HCIIONB30BAH allapaTHO-
nporpamMMHbIi komiureke Sontek RiverSurveyor Live, KOTOpbIi BKIItOYaeT B ces
AKyCTUYECKHIA JIOTLIEPOBCKUH M3MEPHTENh CKOpocTH TedeHus Sontek ADP M9,
a TarKke ImporpaMmMHoe obecrieueHre. CTaTHCTUYECCKYIO 00pabOTKY JaHHBIX MPO-
Bogwu ¢ momompo makera nporpamm STATISTICA 10.0. s koppensiuon-
HOT'O aHAJIH3a UCIOI30BAIN KO PHUINEHT paHTOBOH Koppemsuu CriimpMeHa.

B cTBOpe HAOMIOAEHNS CYIIECTBEHHO Pa3IHIAICh XapaKTEPICTUKU BOIBI Ha
MPaBOOEPESIKHOW U JICBOOCPEKHOM CTAHIIMH, OCOOCHHO Ha CIaJe IOJOBOIbBS.
B ot mepros! y mpaBoro Gepera mpuCyTCTBOBaJa CTPYs BOIBI, chopMHUpOBaH-
Hasl MOCTYIUICHUSMHU C OOIIMPHON MpaBOOEpEeKHOM MOWMBL. B Takmx ciydasx
BMECTO cpenHeapru(hMeTHIeCKuX TSl TPEX CTAHIMHA PacCUUTHIBAIN CPEIHEB3BE-
[ICHHBIE 3HAYEHHsI 110 MIMPUHE CTBOPA, YUUTHIBAIOIIKE JOIIO MPaBOOCPEKHON
CTpyH B OOIIIEM pacxoie BOJIbI.
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[Ipu pacdere OHOCTOKA BOCCTAHABIHMBAIN 3HAYCHUSI OMOMACCHI TS KasKIBIX
CYTOK MEXAY JHSAMH O0TOOpa Mpo0 METOJOM JIMHEHHOW WHTepHosiiun. Pacuer
CTOKa KOMIIOHEHTOB IIPOBOAMIIH TIO pOpMyIIe

R = 8,64x1075xQxC,

rae R — crok mnankToHa (1/cyT), O — pacxon Bosl (M°/c), C — Guomacca TiaHK-
toHa (Mr/m°), 8,64x1075 — K0d(DDHUIMEHT, YINTHIBAIONIHIT KOMHYECTBO CEKYH]] B
cyTKax ¥ M° B 1 kv,

ExxemecsraHbIN 1 TOIOBON CTOK KOMITOHEHTOB TIOTyYall CyYMMHPOBAHUEM CY-
TOYHBIX 3HAYEHUI.

Pe3yJIBTaTbl HCCJIeJ0OBAaHUSA

Jlnst aHanu3a ObUIM PACCYMTAHBI HEKOTOPBIE THAPOMETEOPOIOrHYESCKUE Xa-
PAKTEPUCTHKH JIJIS KaXIIOro Toja uccnenoanus (Tabm. 1). Kpome cpemaeit Tem-
nepaTypbl BO3yXa 332 BEreTAlMOHHBIN EeproA (Alpernb—OKTA0pb), aHATU3HPO-
BaJId CPEIHIOI0 TEMIIEPATYPY BO3/yXa B HIOHE, UMEIOIIYI0 HAUOOJIBIIYIO MEXKIO-
JIOBYIO BapraOelbHOCTb.

Ta6nuna 1 [Table 1]
I'uapomMeTteoposornyeckue XapakrepucTuku p. Oou
y r. BapHayJia B ucciieioBaHHbIe T0ObI
[The hydrometeorological characteristics of the river Ob near Barnaul in the studied years]

CpenHss TeM- ”fjeriflf:ﬂaﬂ- T'ono- Cpenuii ITpo- Iponomxu-
neparypa BO3- P BOI pacxol JIOJDKU- | TEIBHOCTb
Tox I | Typa BO3- . | BOZIBI 32 ar- _
" yxa B arnpeie ap |BOMHBIA b0k~ TEJIBHOCTD | 3HAUUTEID
BOJHOCTb | OKTSIOpe [Aver- AYX A CTOK p6 BECCHHETO | HBIX JI0XK/€E-
[Year, river | age air tempera- H;(r):ee[edrv- [Annual Ti16pb [Atver- MOJIOBObSA | BBIX I1aBOJI-
flow] ture in April-Oc- g water age water [Duration of | kOB [Duration
temperature flow for . . .
tober], . flow], . spring of major rain
° in June], 3 April-Octo-
C oC km ber], m/s flood], days | floods], days
2001, mHOrO-
BOZIHBIN 12,7 18,5 55,6 2 660 68 0
[high-water]
2002, cpen-
ﬁngEO[ cor 12,3 17,6 | 503 | 2390 62 4
mid-
water]
2012, oueHb
l[tify"fo‘sz\‘:;“ 14,2 22,1 33,4 1558 0 5
ter]
2013, mHOrO0-
BOZIHBIN 11,7 15,8 63,2 2 958 100 9
[high-water]
2014, cpen-
ﬁngEO BOA- 12,1 18,0 50,3 2265 41 6
[mid-water]
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CpenHss TeM- Cpenwin T'ono- Cpenuid ITpo- Iponomxu-
TEMIIEpa- o pacxon
neparypa Bo3- BOIA JIOJDKU- | TEIBHOCTh
Typa BO3- . | BOIBI 32 ar-
Ton, IyXa B anpesue— BOJIHBIIH TEIBHOCTH | 3HAUNUTEIb-
BOOHOCTH | OKTSIO | AyxaB peIb—OK- -
pe [Aver A CTOK 6 BECEHHETO | HBIX JOXKE
[Year, river | age air tempera- H:r) :Iee [airv- [Annual TA0pb [Aver- MOJIOBOBS | BBIX IIABO/JI-
flow] ture in April-Oc- | g water | A8 WAT 1 hy ation of | kOB [Duration
emperature flow for - . .
tober], . flow], . spring of major rain
oC in June], km? April-Octo- d
oC m ber], m3/s flood], days | floods], days
2015, cpen-
HHH 110 BOX- 13,2 19,6 47,8 2222 65 4
HOCTH
[mid-water]
2016, mHOrO-
BOJIHBIIN 12,8 19,6 53,3 2 504 66 0
[high-water]
2017, cpen-
ﬁngEO BOA- 12,6 19.8 48,4 2237 55 3
[mid-water]
2018, cpen-
ﬁngEO BOA- 12,4 20,1 49,9 2367 76 5
[mid-water]

JlmHAMHKa BOJHOTO CTOKa B HCCIENOBAHHOM CTBOpPE XapaKTEPH30BAIACh B
OONBIIMHCTBE CIy4aeB IByXBEPIINHHON KPHBOI ¢ MAaKCHIMyMaMH BO BpeMsI IIep-
BO#1 (arpess) U BTOpoi (KOHEI Masi — HIOHb) BOJIHBI BECEHHE-JIETHETO ITOJIOBOBSL.
[TepBbIii MAKCUMYM CYTOYHOT'O CTOKAa COCTaBJISUT B pasHble Tonsl oT 0,18 (Mao-
BomHklil 2012 1.) 10 0,39 xm*/cyT (MEOrOBOmHBIH 2001 r.). BTopoii MakcuMyM,
KaK MPaBUIIO, MPEBBIIIAN HepBbIi 1 cocTaBmsit ot 0,37 1o 0,69 km’/cyT. B Heko-
TOpBIE TOIBI BTOPOW MHK MOT ObITh He BhIpakeH (2012 T.), BBIpakeH ci1abo
(2015 r.) wu paBeH niepsomy (2017 1.). CTOK BOJIBI B IIEPHOJ JISTOCTaBa OBLI CcTa-
OHIIEH B MEKTOI0BOM acmekte u coctaisut 0,03—0,04 km>/cyT.

Ce30HHAs TMHAMHKA CTOKA (PUTOIUIAHKTOHA CYIIECTBEHHO pas3jMdaiach B pas-
HBIE TOJIBI, HO TaKXe MMena 1 oorme yeptsl (puc. 1). [lepBblit HeOOMbIIONH MaKCH-
MyM CTOKa (puToruiaHkToHa (250-450 1/cyT) oTMedaiu B arpele (peke — B Hadalie
Masi), BCKOpe TIOCIIe OCBOOOKICHHUS PEKU OTO JIbJIa. B 3TOT mepron akTHBHOTO CHe-
TOTasHAS ¥ MHTEHCHBHOTO ITOBEPXHOCTHOTO CMBIBa IPEoONIafialoT B OCHOBHOM
CITy4alfHO TNIAHKTOHHEIE BUBI Bogopocieii. I1o uncmy BiumoB Hanboree pa3Hoo0-
pas3Hbl JoHHBIE (POPMBI M OOpacTaTend, o OnoMacce JTOMHHHUPYIOT B OCHOBHOM
KpyIHbIC TIeHHaTHbIC auaromen [23]. Bropoit Gosiee BbIpaskeHHBI MaKCUMyM
(700-1100 T/cyT) OTME4anH OOBIYHO BO BpPEMs BTOPOH BOJHBI BECEHHE-JIETHETO
MIOJIOBOBS B KOHIIE Masi — Hadasie MioHs. OH 00ycCIIOBJIEH B OCHOBHOM OOIBIIIIM
00bEMOM BOJTHOT'O CTOKa, a He OMoMaccoi (pUTOIIaHKTOHA. VICKITFoUeHne COCTaB-
JISIT aHOMaITbHO MajioBoAHKIHN 2012 1., KOrja B MIOHE B OTCYTCTBUE BTOPOI BOIHBI
MOJIOBOBSL HAa peKe HAOIIONaI MEKEHHBIC THPOIOTHYECKUE YCIOBHS (HU3KHIA
YPOBEHD M BBICOKYIO IIPO3PAYHOCTE BOJBI), @ ’KapKas aHTHIUKIOHAIBHAS [TOr0/1a
obecrieursia mporpes Bojpl Ha 5°C BBITIE CPeTHEMHOTOJIETHETO 3HAUCHHS [24], UTO
CIPOBOLIPOBAIIO HHTEHCUBHOE Pa3BUTHE (PUTOILIAHKTOHA.
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Puc. 1. Ce3onHas TuHAMUKA MOKa3aresneii croka gurormankrona B 2001, 2002,
20122018 rr. (4—I cooTBeTCTBEHHO): I — CTOK OroMacchl (IpaBasi 0Ch);
2 — buomacca (JieBast 0cb); 3 — CTOK BOJIbI (JieBast OCh)
[Fig. 1. Seasonal dynamics of phytoplankton runoff indicators in 2001, 2002, 2012-2018
(A-I, respectively): on the X-axis — month, 1 — phytoplankton runoff (right Y-axis), t/day;
2 — phytoplankton biomass (left Y-axis), g/m?; 3 — water runoff, (left Y-axis), km?/day-10]

PanHeneTHMiA MK OTCYTCTBOBAJ B TOABI C OYCHB IIIUTENBHBIM CTOSIHAEM (10
Hayajia UIoJs) BHICOKOTO ypOBHS 100Boabs (2013 u 2016 rr.). JIeTHU# Makcu-
MyM HaONIOJaay MpPaKTHUECKH E€KETOIHO BO BpeMs HAWOOINBIIEro IMporpeBa
BOJIBI C KOHIIA HEOHSI 710 KoHI[a utoiist (500—750 1/cyT). B roapl ¢ AmUTeNbsHBIM 110~
JIOBOJIBEM 3TOT MaKCHUMyM BhIpakeH He Ob11 (2016 1.). K cBoc0Opa3uio ce30HHOM
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JMIUHAMUKH (PUTOCTOKA MCCIeNOBAaHHOTO yyacTka p. O0u oTHOCHTCS (HhOpMHUpPOBa-
HUE JICTHE-OCCHHEr0 MaKCHMyMa, KOTOPBIH COCTAaBIISUI B pa3HBIE TOABI OKOJIO
500 T/cyT. B npeapaymux uccaeIOBaHUSIX UK Pa3BUTHS (PUTOIUIAHKTOHA B 3TO
BpeMsI MM HE HaO0IalICs, WM ObLI HE3HAYUTENBHBIM [25, 26]. B mociennee
BpEMs OH OTMEYaJICs TIOUTH €XKETOHO.

CyTOYHEBIH CTOK 300IUTAHKTOHA TAK)Ke MEHSIICS KaK B CE30HHOM, TaK M B MEX-
TOZIOBOM acrekTax (puc. 2).

1/eyT; Mr/m3 1671} B kM3/cyT
[t/day; mg/m3] ‘5&618 [km3/day]
120
100
30
60
40
20

120
100
80
60
40
20

I II I IV V. VIVIVIIIX X XIXII I II I IV V VIVIVIIIX X XI XII

MecHI MeCHIL
[month] [month]

Puc. 2. Ce3oHHas TMHaMUKa MOKa3aTeNei cToka 3oomtankrona B 2013-2018 rr.
(A—F cootBeTcTBEeHHO): I — CTOK OHOMacchl (JieBasi och); 2 — Ouomacca (JieBast OCb);
3 — cTOK BOJBI (TIpaBasi OCb)
[Fig. 2. Seasonal dynamics of zooplankton runoff indicators in 2013-2018 (A—F, respectively):
on the X-axis — month, on the left Y-axis — zooplankton biomass runoff, t/day; zooplankton biomass,
mg/m’, on the right Y-axis — water runoff, km*/day]

[TepBorit HEOOMBIION MakcuMyM (10—15 T/cyT) oTMedeH Tonbko B Mae 2015 u
2017 rr. bonee THMHYHBIM OBLI TIEPBBI JICTHUH NHUK ¢ BeIuMdMHAMu oT 11 1o
39 1/cyT, KOTOPBIA HAOIOAIICSA TIOYTH €XKETOHO BO BTOPOM M TPEThEH JNeKaie
ntoHs. OH TPOSBIISUICS Ha CHajie BTOPOH BOJHBI BECEHHE-JICTHETO MOJIOBOJBS U
OBLT 00YCITOBJICH ITOCTYIUICHUEM B pyciio OOH 300TUTAHKTOHA U3 XOPOIIIO ITPOrpe-
BaeMbIX IMOMMEHHBIX BOJJOEMOB BO BpeMsI pa3nnBa B Hadaie uioHs. B 2013 r. mpu
JUTHTEIIBHOM TIOJIOBOJIBE C €T'0 3aTSDKHBIM CITaJIOM HIOHBCKHMA TTHK TTPOIOIIKAIICS
IO Havaja oISt M JOoCTHTal 43 T/CyT. AHOMaJIBHO BRICOKHI CYTOYHBIN CTOK 300-
mIaHkToHa (618 T/cyT) Habromancs B kKoHIle uioHs 2014 1. BCIeICTBUE IKCTpe-
MaJIbHOTO MMaBojKa B Hayaye Mmecsima [27]. OrpoMHbIE MacChl BOJABI C OOraThiM
MMOWMEHHBIM TUIAHKTOHOM BBEIHOCHJIO B PYCJIO PEKH BO BPEeMsI JUTUTEIILHOTO CIiajia
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YPOBHS, TIPH TOM OMOMacca 300IUIaHKTOHa pocTurama 12 r/m°. B mepmoms!
HauOOJIBIIETO MPOrpeBa BOAbI (BTOPAas MOJOBHHA HIOJIS) MK CTOKA 300IIIaHK-
ToHa (10 8—14 T/CyT) OTMEYaJIM TOJNBKO B OTAeNbHBIC ToAbl. B 2013 u 2018 rr.
HAOJII01a)H TTO3THENIETHAN MaKCUMyM CTOKa B aBTyCTe—CEHTSIOpe.

[Ipu orenke BKiIaga pex B OOIIYIO OMOIOTHYECKYIO POAYKTHBHOCTH BOIHBIX
HKOCHCTEM BaJKHO OLIEHHUTH T'ONOBHIE OOBEMBI CTOKAa (PUTO- M 300IIAHKTOHA, a
TaKKe BBISIBUTH HX MEKTOJIOBBIE KoneOanus. M3ydeHnHsiid ctBop p. O6u xapakre-
PpHU30BAJICS BEIMYMHAMH TOJIOBOTO BOJHOIO cTokKa OT 33,4 nmo 63,2 (B cpemHeM
50,2) kM>/rom. [omoBoit CTOK ¢uTOoIIaHKTOHA OBIT JOCTATOYHO CTAOWJICH B MHO-
TOJIETHEM acIeKTe U U3MEHsICs oT 47 1o 65 Thic. T (puc. 3). Hanbonpmmii cTok
BOZIOPOCIIEH HAOMIOTaTH B MaJIOBOJHBIC M CPETHHE ITO BOTHOCTH T'ONIBI C BRICOKOH
cpenHed TeMIlepaTypor BO3/IyXa, HANMEHBIIINH — B MHOTOBOJHBIE VI CPEAHHE TI0
BOJIHOCTH TOZBI C HU3KOW TemmepaTypoit Bo3ayxa (2013 u 2014 rr.). ['onoBsie
BEJMYMHBI CTOKA 300IIJIAHKTOHA pa3iiuyainchk Oonee yem B 10 pas — or 0,5 mo
5,8 ThIC. T (cM. puc. 3) ¢ MakcuMyMoM B 2014 T. — CpeTHAM 110 BOJIHOCTH T'OJ[OM
C DKCTPEMaNbHBIM MABOAKOM B Hadaie JeTa, BBHI3BABIINM IOCTYIUICHHE 300-
TUTAHKTOHA U3 MTOUMBI. MEeXT0JOBBIE KOIEOaHMs CTOKA 300IUIAHKTOHA B BepxHei
O0M 3HAYUTEITHLHO TPEBOCXOJIMIIN KOJIEOAHUS CTOKA (PUTOIUTAHKTOHA.

100 r .J:L B (IITOIIAHKTOH 7 2000

O zoommaHkToH
80

60 |

4 1000
40 t

4 500
20 |
0 I I I I i I I i U

2001 2002 2012 2013 2014 2015 2016 2017 2018

Puc. 3. MuoronerHsist IMHAMUKA TJIAHKTOHHOTO CTOKa B Bepxueit O6u:
JieBast OCh — CTOK (DUTOILIAHKTOHA, THIC. T/TO; IpaBasi OCh — CTOK 300ILIAHKTOHA, T/TOJL
[Fig. 3. The long-term dynamics of plankton runoff in the Upper Ob: left axis — phytoplankton runoff,
th. t/year; right axis — zooplankton runoff, t/year]

O06cyxaeHue pe3yabTaTOB

W3BecTHO, YTO NMUMHUTHPYIOUIIMH (aKTOpaMH pa3BUTHS (DUTOILITAHKTOHA B
KPYIHBIX pEKax SIBISIOTCS JOCTYITHOCTH CBETa W BpPEMS YACpKaHUS BOIBI [28,
29]. JIns Bepxueld O0OH BBISBICHA IMTOJIOXKHUTEIbHAS CBS3b CE30HHOM TUHAMUKH
XJIOpOIILIA @ C TEMIIEPATYPO BOMIBI B IIEPUO] JICTHE-OCEHHEH MEKEHH U C IPOo-
3pavyHOCTHIO B IIEPUO] IIONOBObS. YTHETEHUE pa3BUTHA (PUTOIIAHKTOHA HAOIIIO-
JTAaeTCsl BO BpeMsI IIABOAKOB MPU YMEHBIICHIH ITPO3PAYHOCTH, YBEIUICHUH CKO-
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pocTH TedeHHs U pacxoaoB Bousl [30]. IMeHHO 0COOCHHOCTH Ce30HHOW JHMHA-
MUK (PUTOIIAHKTOHA BMECTE C JUHAMHUKON PACXOIOB BOJBI OIPENEIISIOT BHYT-
PHUTOZOBYIO JTHHAMHIKY €r0 CTOKA. B TIEpHOMABI TOJIOBOIBS MIIK ITABOKOB MAKCH-
MYMBI CTOKa (PUTOILIAHKTOHA 3aBHUCAT HE OT Pa3BUTH BOIOPOCIEil, a oT o0bemMa
BOIHOrO croka. OOpaTHas KapTHHA HAONOIAaeTCs B MEKCHHBIA TEPHON, KOTaa
BBICOKHH (PUTOCTOK 00YCIOBIUBACTCS BRICOKAM OOMIIMEM (PUTOIIAHKTOHA.

CornacHo IpenpIIyIIMM TaHHBIM, TOIXOBOH CTOK (PUTOIUIAHKTOHA B CTBOpE
r. bapnayma B 1963 r. cocTtaBiisii 23 ThIC. T, a B cTBOpe T'. KameHb-Ha-O0u B 1962
n 1963 rr. — 31 m 16 ThIC. T cooTBercTBeHHO [ 10, 11]. B roast Hammx uccnenoBa-
HUH TOMOBOHM (uTocTOK y T. bapHayna yBemwuumics mo 47,0-65,2 Teic. T, a B
ctBope T. Kamenb-Ha-O6wm B 2020 1. goctur 109 thIC. T. Takum 06pazom, 1o mpo-
miectBUU 50 JIET MPOU30IUIO YBEIHUEHHE CTOKa (PUTOIUIaHKTOHA B Bepxueit O6u
B 2-3 paza. BogHOCTE peKm 3a 3TOT IEepHOI CYIIECCTBEHHO HE H3MEHUIIACH, T10-
STOMY 3HAYHUTEIFHO BO3POCIIHIA CTOK BOIOPOCIIEH CBSI3aH, OUEBHIHO, C YBEIIIUC-
HUEM UX OOWJIHSI ¥ IPONOIDKUTEIIFHOCTH BETCTAIIHH.

[penpimynire rccnenoBaHus MO3BOJSIOT IIPOCIECANTs MHOTOJICTHUH Xapak-
Tep HapacTaHus cToka uromiankTona B p. O6u. B Cpenner O0u ero BenmmynHa
B 1986—1988 rr. konedaack ot 65 10 161 Thic. T [31]. TO ecTh MHHHMATHHBII
ro7I0BOM cTOK (puTorutankToHa B Cpeanerd O6m 35 ner Hazaz ObLIT COMOCTABUM C
COBPEMEHHBIM CTOKOM B BepxHueit O6u. MccnenoBanus, nmpoBeneHHbie Ha Huk-
Heil O0u, moKazany 3HaYUTENbHBIE BapHAIlMN TOAOBOTO CTOKA (PUTOIUIAHKTOHA,
KOTOPBIHN COCTaBIIsUT B paszHbie rofel 238—592 thic. T. [13, 21]. YcranosneHo, uyto
cToK ¢urorankroHa B Hiskaeir OO 3aBHCUT OT BOTHOCTH T'OAa, IIPOrpeBa BO-
HBIX MAcC U KOHIICHTPAINH [UIAHKTOHHBIX OPraHU3MOB. BOIHEIN CTOK MMen mpu
3TOM OOJIBIIIOE, HO HE onpenenstoniee 3HadeHue [19]. Takoii xe BBIBOI ObLI Clie-
JIaH MPH U3YYCHUU CTOKA BOJOPOCIIEH B MaJIbIX pekax Oacceirina p. Uymeim [14].

Cpenu Ipyrux KpyIMHBIX CHOMPCKHUX PeK CTOK (DUTOMIaHKTOHA ObLT U3y4YeH B
p- Enuceit mmxe mmormasl Kpacuosipckoit ['DC [32]. Pacmomoxenue 3Toro
yYacTKa HIDKE BOJOXPaHUIIHINA 00yCIOBHIIO TIOBBIIICHHOE O0MIHE (DUTOTUIAHK-
TOHA II0 CPaBHEHHUIO C COCTOSIHHEM O 3aperynupoBaHus. B HmxHeM Obede
HaOromamm Ooliee MHTEHCHBHOE PAa3BUTHE MCTUHHO IUIAHKTOHHBIX BUIOB BOIO-
pocield U yBeIHMYECHUE POJIM IIHAHOMPOKAPHOT. 1'0I0BOH CTOK (DUTOIJIAaHKTOHA
31ech cocTaBisut 499—521 ThIc. T/TOA, T.€. Ha OPSIOK OobIie, yeM B p. OO y T.
Baprayna B rofpl HaIlINX WCCIIEIOBAHUH, U B IISATH pa3 OOINbIIE, YeM B HIDKHEM
obehe HoBocubupcekoit 'C B 2020 1. (101 ThIC. T/TON). [ToCcKONBEKY OHOMacca
¢uronnankToHa B p. EHNceit He mpeBbimana 1,5 r/M>, To BEICOKHIT GHTOCTOK OBLIT
06ycroBIeH OONBIIMMH BETMYMHAMH BOJHOTO cToKa (70—74 km’). Ce3oHHBIE
MaKCHMYMEI ITOCIEAHEr0 COBIATANH ¢ HAHOOIBITM OOHIIEM BOAOPOCIEH, YeT0
He npoucxoaut B Bepxueir O6wH.

CoBpeMeHHBIX HCCIIEIOBAHNN CTOKA (DUTOIJIAHKTOHA B PEKax eBpOICHCKON
9acTH CTPaHBI HE MPOBOAMIOCH. PabOTHI MPebIAYIINX JIET TOKa3aJld, YTO CTOK
¢urormnankToHa Bonru u JlHenpa Beiire, ueM B O0u [15, 16], uto cBsizaHo ¢ 60-
JIee MPONOKUTEIBHBIM BETETAI[IOHHBIM MTEPHOAOM U 00JIee BEICOKHM OOMITHEM
BOJIOpOCIIeii, yeM B pekax CuoupH.

Wzyyenne croka 30omiankToHa p. OOM B ImpeapIIymIne TOIBI IPOBOIUIIOCH
TOJBKO B €€ HIDKHEM TCUCHUH. | 0OBOI CTOK Ha 3TOM y4acTKe B pa3HbIE TOMBI
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BapbUpOBaJ OT 15 10 74 THIC. T ¥ OBUT HAMOOJBIIUM B CPEJTHUH 110 BOJHOCTH IO
[13, 18]. Otu 3HaueHust Ha 1—2 mOpsIKa BHIIIE MTONYICHHBIX HaMu 17151 Bepxuei
O6u. BMmecre ¢ TeM MUHHMaIBHBIN CTOK 300M1aHkToHa B HrokHeir OOu Bcero B
TPH pa3a MPeBhIIIacT aHOMAIBHO BRICOKAN CTOK B BEPXHEM TeUeHHUH (6 THIC. T).

J11s1 BBISIBJICHHMS CBSI3€H MHOI'OJICTHHMX KOJI€OaHMM IoKa3aTeneil OHOTHYECKOro
CTOKa W THUAPOMETECOPOJIOTHYCCKHX YCIOBHI OB MPOBEICH KOPPEIAIMOHHBIN
aHaym3 (Tabn. 2). OTpunaTenbHas CBsI3b CPEIHET00BOH OMoMacchl (PUTOIIIAHK-
TOHA C BEJTMYMHAMH BOJTHOT'O CTOKA M OCOOSHHO C TPOIOIIKUTEIHLHOCTBIO JTOXK Ie-
BBIX TIABOJKOB ONPEACIACTCS YXYIIICHUEM YCIOBUW TSl pa3BUTHS (PUTOIIAHK-
TOHA B MHOT'OBOJIHBIE TOJIBI.

Ta6nuna 2 [Table2]
Ko3¢ppunnenTsl Koppessuuu MHOT0JIETHUX KoJ1e0aHMii moKka3aTeiell pe4HOro cToKa
M THIPOMETe0poJIornyecKux ycjaosuii B Bepxueit O6u (2001, 2002, 20122018 rr.)

[The correlation coefficients of multi-annual fluctuations in river runoff
and hydrometeorological conditions in the Upper Ob (2001, 2002, 2012-2018)]

.. | TomoBoii cTok Cpepmerozo-
1"0;103031 (uTOMTAHK- Basi Ouomacca T 010BOIi CTOK
[okazarenu BOJUHEIH TOHA uromnank- 300IJTAHKTOHA
[Indicators] CTOK [Annual runoff TOHa [Annual runoff
[Ammual wa- of [Average annual | zooplankton]
ter flow] phytoplankton] ph)];t.oplam(]ton
10mass
I'onoBO#i CTOK (UTOIIAHKTOHA 0.05
[Annual runoff of phytoplankton] >
CpenneronoBas bnomacca
HUTOIUIAHKTOHA
?)Average annual phytoplankton bio- 0,51 0,58
mass]
['onoBoii cTOK 300MIaHKTOHA
[Annual runoff of zooplankton] 0,11 0,46 —0,86
CpenHuii pacxof BoAbI
3a anpenb—OoKTsI0ph 0,97 0,04 -0,45 0,11
[Average water flow for April-October]
[IponomxuTensHOCTh BECEH-
HETO0 MOJI0BOIbS 0,65 -0,16 -0,38 0,29
[Duration of spring flood]
[IponomxuTensHOCTh 3HAYH-
TEJNILHBIX JIOMKIEBBIX ABOIKOB —-0,04 -0,73 -0,57 0,93
[Duration of major rain floods]
Cpennsisi Temreparypa Bo3ayxa
B anpenefoxm6pe 0,59 036 0,78 0,79
[Average air temperature
in April-October]
Cpennsis Temreparypa Bo3ayxa
B HIOHE -0,76 0,20 0,83 —0,41
[Average air temperature in June]

Tpumeuanue. XupHbiM mpPUGTOM YKazaHbl KOI(DOUIMEHTHl KOPPEISLUH, 3HAUMMbIE NPU
p <0,05.

[Note. Correlation coefficients that are significant at p <0.05 are indicated in bold].

TemmnepaTypa BOIBI SIBISIETCS BaKHEHIINM (DaKTOpOM UIS pa3BUTHSA (PUTO-
IJIAaHKTOHA W OHpeAessieTcsl TemIepaTypodl Bo3ayxa. Hamu BeisBiIE€HO, uTO
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HauOoJIbIIIce BIIMSHUE Ha TOIOBOM YPOBEHB pa3BUTHs (PUTOILTAHKTOHA B BepxHeit
OO0u oKka3pIBaeT TEMIIEpaTypa Bo3Iyxa B HIOHE (pHc. 4, A), KOTOpas ONpeneser
HAJIMYME U BEJIMYNHY PAHHEIETHETO0 MAaKCHMyMa BOOPOCIIEH.

300IMJIaHKTOH, Pa3BHBAIOIIUICSI HEMOCPEICTBEHHO B pycie OOH, cpaBHH-
tenbHO OeneH. [lonoxuTensHOe BAUSHIE Ha BEIMYNHY CTOKA 300IUIAHKTOHA OKa-
3BIBaeT MOCTYIUICHHUE U3 TIOHMBI, KOTOPOE OMPEIEISIETCSI B TOM YUCIIE PO OIIKH-
TEJIFHOCTBIO TO’KAEBEIX ITABOJKOB. JTa 3aBUCUMOCTD KOCBEHHO OOBICHSIET OTPH-
[ATETHHYIO CBS3b CTOKA 300ILTAHKTOHA C TEMIIEPATypOi BO3IyXa, TAK KaK B TOIBI
¢ OOMJTLHBIMH TIABOJIKAMU HaOJr01aach Ooliee HA3Kas TeMIlepaTypa.

[NotimeHHBIE BOIBI HE OKA3BIBAIOT OJIOKUTEIHHOTO BIHSIHAS Ha pa3BUTHE PH-
TOIUTAHKTOHA B pyciie O0u. Huskoe coneprkanne pUTOIIAHKTOHA B TOHMEHHBIX
BOIaX, OYECBHIHO, OOYCIIOBIICHO €ro BBICAAHHWEM 300ILIAaHKTOHOM. [losTomy
HauOoJIbIIee OOMIINE B CTOK BOJIOpocie B pyciie OOu HaOII01at0TCS B TEPU OB
MUHHMAJIFHOTO TIOCTYIICHUS U3 MTOUMBI. JTa 0OCOOEHHOCTH HAaXOIUT CBOE OTpa-
KEHUE B OTPHLIATEIFHOM CBSA3U CPeIHEr010BOM OMOMACCHI (PUTOIIAHKTOHA 1 Be-
JIYUH TOO0BOTO CTOKA 300IUIaHKTOHA (puc. 4, B), HCKITIOYAas TOI ¢ aHOMAIBEHBIM
MIABOIKOM.

A B

% y=0,09x - 0,74 v =-0,0004x + 1,176
£ R2=085 R2=0.86
s . . " . -. .
o - e -
S i - “a

17 19 21 23 400 900 1400 1900

Temnepatypa BO3ayxa (HOHL), “C) CTOK 300NJaHKTOHA, T/TO
[Air temperature, “C| [Zooplankton runoff, vyear]

Puc. 4. CBsi3p MHOTOJIETHHX KOJIEOAaHHH CPEIHET00BON OMOMACChI (PUTOILIAHKTOHA
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[Fig. 4. Relationship between multi-annual fluctuations of phytoplankton biomass (Y -axis)
in the Upper Ob with air temperature in June (4) and zooplankton runoff (B) (X-axis)]

3akioueHne

Takum 00pa3oM, aHAJIM3 CE30HHOW IMHAMHUKHA W MEKTOJIOBBIX KoJeOaHWH
BOIHOT'O U ITAHKTOHHOTO cTOKa Bepxuelt OOH BBISABIII CIEAyIOMNE 0COOCHHO-
ctu. CyTOYHBIM BOMHBIM CTOK B TEUEHWE Tofla B OCHOBHOM XapaKTEPU3YETCS
JIBYMS MaKCHMyMaMH BO BpeMsl TIEpBOM (aIpeiib) U BTOPOid (KOHEIl Mast — UIOHb )
BOITHBI BECCHHE-JICTHETO TTOJIOBOMIBS. B ce30HHON MUHAMUKE CTOKa (PUTOIIAHK-
TOHA MPOCIICKUBACTCS HECKOIIBKO MaKCHMYMOB. [1epBEIit oTMedaeTcs B anpene B
MEPHO AKTUBHOT'O CHETOTASIHUS M HHTCHCUBHOT'O IIOBEPXHOCTHOTO CMBIBA, KOT/1a
mpeo0IagaloT B OCHOBHOM HEIUIAHKTOHHEIE BHIBI H BOIOPOCIEBEIi NeTpuT. BTo-
POt MAaKCIMYM B KOHIIE Masi — HadaJe WioHs 00yCIIOBIICH B OCHOBHOM OOIBIINMH
BEIMYMHAMH BOJHOTO CTOKA, & HE Pa3BUTHEM (HUTOILIAHKTOHA. Tpernit Makcu-
MyM HaOIOIaeTcs MPAKTUICCKH €KErofHO BO BpeMsI HAHMOONBIIETO MPOrpeBa
BOJIBI C KOHIIA MIOHS JI0 KOHIIA HIOJISL, HO MOKET OBITh HE BBIPAXKEH IPH OYCHB
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JUTUTETHHOM IOJIoBoIke. Ha mccmenoBaHHOM y4acTKe PeKd OOBIYHBIM SIBIISCTCS
(hopMHUpOBaHHE TTO3THEIETHETO MAaKCUMYMa CTOKa (DUTOIIAaHKTOHA (KOHEII aBI'y-
CTa — cepenHa CeHTSOPsI), KOTOPHIH B OTACIBHBIE TOIBI MOXKET ITPEBHIIIATE JICT-
Hui. B 3KcTpeMaibHO MallOBOJHBIE TOMIBI MOXKET OTMEUYATHCS BBICOKHN paHHE-
JIETHHA MaKCUMYM, OOYCIIOBJICHHBI OTCYTCTBHEM BTOPOH BOJIHBI TIOJIOBOJIBSA,
KOTOPBI MOXKET OBITh yCHIJIEH OJIaronpusTHRIMH TOTOXHBIMU YCIIOBHSIMHA, 00€C-
MEYNBAIOIIIMH O0Jiee paHHUIA IPOTrpeB BoAKL. J{oms cToka GUTOIIaHKTOHA 32 TTe-
puoI OTKpPBEITON BoAabl cocTaBisieT 97-98% ot romoBeix BenmuuuH. B memom ero
Ce30HHAs TUHAMHUKA B TIEPHUO TIOJIOBOMIBS ONIPEIEIIIETCS BEMMNINHAMHA PACXOI0B
BOIIBI, @ B TICPHOI JIETHE-OCCHHEH MEXeHU — OMoMaccoil (pUTOIIaHKTOHA. B nu-
HAMHKE CTOKA 300ILIAHKTOHA TAKXKE MPOCIECKUBACTCS HECKOIBKO MaKCHMYyMOB.
OCHOBHOI U3 HAX MPOSIBISIETCS] BO BTOPOW M TPEThEH JeKaJe HIOHS Ha CITa/ie Be-
CCHHE-JICTHETO MOJ0BOAbsI. OH OOYCIIOBJICH MOCTYIUICHHEM B PyCJO PEKH 300-
TUTAHKTOHA TIOMMEHHBIX BOJIOEMOB H B TOJBI C 9KCTPEMAIIEHO BEICOKHM ITaBOIKOM
MOXET TOCTHTaTh COTCH TOHH B CYTKH. HeOoIbIre MMKe CTOKa 300IUIaHKTOHA B
cepenuHe JIeTa, a TaKKe MO3IHEIeTHHEe MAaKCHMyMBI OTMEYArOTCSl TOJIBKO B OT-
JeTbHBIE TOBL. BEMUYUHBI TOJOBOTO CTOKA BOIOPOCIIEH OIM3KH IS pa3HbBIX JIET
(47—65 THIC. T), YTO CBHJICTEILCTBYET O CTAOWMIBHOCTH YPOBHS Pa3BUTHS aBTO-
TpoHOTo 3BeHa IKOcUCTeMBI Bepxueit O6u B MHOTONIETHEM acekTe. Bmecte ¢
TEeM HauOOJBIIHNK CTOK (PUTOIUTAHKTOHA HAOJIFOTAETCS B MAJIOBOJHBIC M CPEITHUE
110 BOJHOCTH TOJBI C BBICOKOW JIETHEH TemrepaTypod Bo3ayxa. CoBpeMeHHbIE
3HAaYEHHsI TOJO0BOI'0 CTOKA (huTOIIaHKTOHa B Bepxueit O6u B 2—3 pa3za npeBbl-
IIAf0T TAKOBBIE, TOTydeHHBIE 50 JIeT Ha3al, 9TO CBUACTEIBCTBYET 00 YBEIINICHUH
MPOXYKTUBHOCTH PEYHON IKOCHCTEMEI.

MeKToIoBBIE ITOKA3aTeNn CTOKA 300IUIaHKTOHA B Bepxueit O0u paznmyarorcs
moutH B 20 pa3 (ot 0,5 10 5,8 THIC. T), YTO HAMHOTO BBIIIIE, Y€M PA3JIHIHS CTOKA
Bomopocieil. OCHOBHO# 00BeM TOZOBOTO CTOKA 300IIAHKTOHA (POPMHUPYETCS BO
BpeMsi HIOHBCKOI'O MaKCHMyMa Ha CIIafie ITOJIOBOIBS 33 CUET MOCTYIUICHUS W3
MMOWMEHHBIX BoZ0eMOoB. Hanbombmmii TooBo CTOK 300IUTAHKTOHA HAOII0JaeTCsI
B TOZIBI C HANMEHBIIINM TOJOBHIM CTOKOM (DUTOILTAHKTOHA.
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