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The hydrochemical processes in small rivers are characterized by the
accumulation of organic compounds from natural or anthropogenic sources. The
high concentrations of biogenic matter lead to high levels of plankton. The high
level of plankton reduces the concentrations of dissolved oxygen in the water
which increases/encourages the development of algal blooms. Natural
eutrophication occurs over thousands of years, but anthropogenic eutrophication
can occur very fast (ten years), especially in water basins filled by a slow stream,
such as a lake, pond, or reservoir.

All unpolluted natural bodies of water in central Siberia have a common
characteristic: the lowest concentration of phosphorus limits the process of
eutrophication and the highest concentration of nitrogen allows this process.

In the small Siberian rivers examined here, eutrophication is inhibited by
low temperatures, rapid currents and poor development of planktonic cenosis.

The consequences of these processes for the vital activity of river can be
predicted by applying computing experiments based on mathematical modeling
and numerical methods. To mathematically describe how a river cleans itself is a
difficult and mostly ignored problem, as most researchers study the cleansing
processes of lakes and ponds.

This paper offers a new approach to modeling how small Central Siberian
rivers cleanse themselves under different climate conditions. This model includes
principle factors such as chemical oxygen demand, biochemical oxygen demand,
concentrations of biogene element (nitrogen, phosphorus, etc.).

The results of this numerical modeling are verified by data from the
environmental monitoring of three rivers in the basin of the Central Siberia.



MopeanpoBaHue IPOLECCOB caMoo4YuIeHns B MaJibIX LlenTpanbHoit Cudupun
Tacenko O.B., Crinupina T.I1., ITutt A.

JUis TUAPOXMMHUYECKUX MPOLECCOB MAJbIX PEK XapaKTEpPHO HAKOIUIEHHE
OpPraHUYECKUX BEIIECTB 0] BIUSHUEM aHTPOIIOTEHHBIX (3arps3HEHHUE CTOUYHBIMU
BOJAMH) WM HPUPOIHBIX (akTopoB. M3-3a oboramenus Bojgoema OHOreHaMu
IPUBOJUT K YPE3MEPHOMY pPA3BUTHUIO IUIAHKTOHHBIX OpPraHU3MOB, a 3aTeM - K
MCYE3HOBEHUIO 3alacoB PacTBOPEHHOro kuciopoza. [Ipuponnas sBTpodukanus
IPOJOJDKAETCA  THICSYENICTUAMM, AaHTPONOI€HHAsh HACTyHaeT 3HAaYUTEIbHO
ObIcTpee, OCOOEHHO B BOJOEMAax C 3aMEIJICHHBIM TEYEHUEM - 03€pax, Mpyaax,
BOJOXPAHWINIIAX.

B ceBepHbIX MallbIX peKax MPOSBICHUIO Tpolecca IBTPOGUPOBAHUA
IPENATCTBYIOT Takue (PakTopbl, KaK HU3KHE TEMIIEpaTypbl, OBICTPOE TEUYEHUE U
ciaboe pa3BUTHE IUIAHKTOHHBIX 11€HO30B. [locienHee MOXET MOCITYXHUTb
IPUYUHON OBICTPOrO YTHETEHUSI OOJIBIIMHCTBA TPYII THIPOOMOHTOB TOKCHUECKOMN
Y4aCThIO MTOJIFOTAHTOB.

OpHMMH U3 OCHOBHBIX (PaKTOPOB, YCUIIMBAIOLIUX 3BTPOPUKAIUIO, SBISIOTCS
coaepkanue (ocdopa W a3ora B HNpUPOIHBIX Boaax. OOIIEN XapaKTepUCTHKOU
npupoaHbix Boa llentpanbHoil CuOMpU B €CTECTBEHHBIX YCIOBHSX SBIISETCS
ciabasi HaChIIEHHOCTh UX (hochopoM, U OBBIIIEHHOE COJIEPKAHUE A30Ta.

Jlist Toro 4To0Bl YMETh MPEACKA3bIBATh MOCIEACTBUS 3TUX IMPOLIECCOB IS
KU3ZHENIEATEIbHOCTH BOJOEMOB, HEOOXOJMMO MPUMEHEHHE BBIYHCIUTEIbHBIX
HKCIIEPUMEHTOB, OCHOBAHHBIX HA MaTEMATUYECKOM MOJICTUPOBAHUM U YMCIEHHBIX
MeToaax. MareMaTHuyecKkoe ONUCAaHWE CaMOOYMILEHUS MPOTOYHBIX BOJOEMOB
ABJIIETCSl CJIO)KHOM M MaJOU3yYE€HHOM MpoOJeMOH, MOCKOJbKY OOJBIIMHCTBO
UCCJIENOBATENEH OTAAI0T NPEANOYTEHUE W3YUYEHHUIO MPOLIECCOB CaMOOUYMIIEHUS B
HEIIPOTOYHBIX BOJIOEMAX.

B pabGore nmpemnoxkeH NOAXOA K  MOJEIMPOBAHHIO  IPOLIECCOB
CaMOOYHMIIEHUS MaJIbIX PEK Ha OCHOBE XMMHUYECKUX (PaKTOPOB, XapaKTEPU3YIOIINX
IIPOTEKaHUE IMPOLECCOB B MNPHUPOJHO-KIMMATUYECKUX YCIOBUAX LleHTpanbHON
Cubupu. Ilpm 3TOM B MOJENM YYUTHIBAIOTCA Kak (DaKTOpbl YCHIIMBAIOIINE
IIPOLIECCH CAMOOYMILICHMSI, TaKM€ KAaK I10KAa3aTeId HHTEHCHUBHOCTH OKHCIIEHUS
OpraHMYEeCKUX W HEOPraHMYEeCKUX BellecTB. Tak W 3arpsa3HEHUE BOJIOEMOB
OMOreHHBIMH 3JIEMEHTaMH (a30ToM, (pochopoM M JIp.), TOPMO3UT €CTECTBEHHbIE
MPOLIECCHI OUUIIEHUSI.

Pe3ynbTaThl 4YMCICHHOTO MOJEIMPOBAaHUSA BEepUDUIMPOBAHBI C JAAHHBIMU
HKOJIOTUYECKOTO MOHUTOPUHTA HEKOTOPBIX pek LlenTpanbuoit Cubupu.



