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MHCTUTYT BOOHbIX MPOBJNIEM CEBEPA
KAPEJNbCKOIro HAYYHOro LLEHTPA PAH
- UBMNC KapHL| PAH -

NORTHERN WATER PROBLEMS INTITUTE
KARELIAN RESEARCH CENTRE RUSSIAN
ACADEMY OF SCIENCES
- NWPI KarRC RAS -

NHCTUTYT CO3[AH B COOTBETCTBWW C MOCTAHOBJIEHVEM MPE3NONYMA PAH Ne 142 OT 14 MAA
1991 I. HA BASE OJHOIO 13 CTAPEULLNX NOOPA3AENEHNN KAPEINTIBCKOIO ®UNNANA AH CCCP —
OTAEJIA BOOHbIX MPOBNEM, OBPA3OBAHHOIO B 1946 T.

THE INSTITUTE WAS ESTABLISHED BY THE RAS PRESIDIUM RESOLUTION Ne 142 OF MAY 14, 1991
THROUGH CONVERSION FROM ONE OF THE OLDEST UNITS OF THE KARELIAN BRANCH OF THE USSR
ACADEMY OF SCIENCES — WATER PROBLEMS DEPARTMENT, FOUNDED IN 1946
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HAYYHAA OEATENNIBHOCTb SCIENTIFIC ACTIVITIES

—— M3 UICTOPUN UHCTUTYTA (OTHENA)

BOOHbIX NPOBJIEM CEBEPA:

MepBbIM pyKOBOAMTENEM CEKTOPA, @ MOTOM oTAena ¢ 1946 r. 6bin KpYNHbIA rnapo-
TexHuk C.B. Mpuropees. B panbHenwem otgenom pykosogunu .M. HectepeHko,
B.A. ®penHanuHr n H.H. ®unaTtos, KOTOpbI CTan AMPeKkTopoM-0praHn3aTopom
MBIC KapHL, PAH. B Otgene u B VIHCTUTYyTe paboTanu Takue U3BECTHbIE YYEeHbIE
u cneumanuctbl Kak .I% Jlo63a, C.A. bepcoHos, H.C. Xapkesuu, [.J1. puueBckas,
B.A. Cokonoea, A.A. AHToHoB, K. NutnHckas, K0.B. JiutuHckui, B.X. NMudpunu,
E.M. Bacuneesa, 3.C. KaydmaH, WN.K. MoneHos, N.M. BosipvHos, B.M. ®eokTucToB,
.. Hukonaeg, U.B. Nomasoeckas, M.I1. MNetpos, A. M. MuHckui. KO.A. Cano un
MHoOrve gpyruve.

OCHOBHbIE HAMNPABNEHNA OEATENBHOCTM:

® OLeHKa COCTOAHNA BOAHbLIX PECYPCOB U BOAHO-3KOSIOMMYECKOro NoTeHLpana Teppuropum
W pasBUTUE Hay4HbIX OCHOB YrpaBrieHus BoaHbIMU pecypcamm Cesepa
Poccuu, BKIoYas nx oxpaHy, Ucrorb3oBaHWe U BOCCTAHOBNEHWE.

* BolisiBreHne yHaamMmeHTanbHbIX 3aKoHoMepHOCTeN hyHKLIMOHNPOBAHUS 03EPHO-PEUHBIX
CUCTEM U MX U3MEHYMBOCTY MO BIMSIHUEM MPUPOLHBIX UAHTPOMOrEHHbLIX (haKTOPOB.

« Hay4Hoe o6ocHoBaHVe NpUpoaoOXpPaHHbIX U BOCCTAHOBUTENBHBIXMEPONPUSITUN,
COBEpPLUEHCTBOBaHNE METO0B YNpaBneHnsiBOAHbEIMM pecypcamu 1 MPOrHO3nMpoOBaHUsA
NX UBMEHEHUNN,

* AHanM3ycToNYMBOCTU BOAHBLIX OGBHEKTOB K aHTPOMOreHHbIM BO3AENCTBUAM (LLenmnonos-
HO - ByMaXHOW, MeTannypru4eckon 1 ropHoA00bIBaloLLEe MPOMBILLIEHHOCTH, NECHbIX
BbIpPY6OK, CENbCKOXO3ANCTBEHHOWM U NECHOW Mennopaunm, HedTSHbBIX U ra3oBbIX
npombicroB) B ycrioBusix Cesepa Poccun.

OCHOBHBIE OEBEKTbI UCCNEQOBAHUM:

Benoe Mope, OHexckoe n Jlagoxckoe 03epa,
03epHO-peYHble CUCTEMbI U 1X BOgocHopsl,
noasemHeie Boabl Kapeno-Konbckoro pernoHa,
Bonoroackon, lleHuHrpagckon u ApXaHrenbckoin
obnacTten.

MBIMC KapHLI PAH pacnonoxeH B yHUKansHOM
Mo KONMMYECTBY BOAHbIX OOLEKTOB pernoHe
C MHOMoYUCNEHHLIMU 03ePHO-PEYHBIMU CcUCTEMaMU
(B Kapenuu - okono 60 Tbic. 03ep U 27 ThIC. PeEK),
foraTom 3anacamu Mnog3eMHbIX Bofd, U
B HenocpeacTBeHHOW 6rnn3ocTu k Jlagoxckomy,
OHexckomy o3epam benomy mopro 1 Apktuyec-
KOMY PETVOHY.

NOTES FROM THE HISTORY OF THE NORTHERN | —

WATER PROBLEMS INSTITUTE (DEPARTMENT):

The first leader of the Sector and then the Department, starting 1946, was a prominent
water engineer S.V. Grigoriev. The leadership was then taken over by |.M. Nesterenko,
V.A. Freyndling, and N.N. Filatov, under whose directorship NWPI KarRC RAS was
established. Over the years, the Department and Institute have employed such renowned
scientists and specialists as P.G. Lobza, S.A. Bersonov, N.S. Kharkevich, G.L. Gritsevskaya,
V.A. Sokolova, A.A. Antonov, K.D. Litinskaya, Yu.B. Litinsky, V.H. Lifschitz, E.P. Vasilieva,
Z.S. Kaufman, |.K. Polenov, P.M. Boyarinov, V.M. Feoktistov, L.I. Nikolaev, IV. Pomazovskaya,
M.P. Petrov, A.M. Glinsky, Yu.A. Salo and many others.

R : MAIN SPHERES OF
BEXP ' %\ | SCIENTIFIC ACTIVITIES:

* Assessment of the state of water
resources and the water environment
potential of the territory, and working out
of scientifically-grounded principles for
water management in the North of Russia,
including conservation, utilization and
reclamation of water resources.

¢ |dentification of basic patterns in the
functioning of lake-river systems, and
their variations under the influence of
natural factors and human impacts.
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¢ Scientific substantiation of conservation
and restoration measures, enhancement
of the methods for water management and
prediction of potential changes.

« Analysis of water bodies' resistance to
human impacts (pulp-and-paper, metal
sorosogoran processing and mining industries, logging,

» __ farmland and forest drainage, oil and gas
wanoweTps! extraction) in the North of Russia.

Tlerunepadckas

MAJOR STUDY OBJECTS:

the White Sea, Lakes Onego and Ladoga, lake-river systems and their catchments,
groundwater in the Karelian-Kola province, Vologda, Leningrad and Arkhangelsk Regions.

NWPI KarRC RAS finds itself in the heart of a region uniquely rich in waters,
with numerous lake-river systems (Karelia has altogether around 60,000 lakes and 27,000
rivers), copious groundwater resources, and very near to lakes Ladoga and Onego,
the White Sea and the Arctic region.



HAYYHAA OEATENNIBHOCTb SCIENTIFIC ACTIVITIES

_—— OCHOBHbIE AOCTUXXEHUA:

MHCTUTYT oCyLLeCTBNSET Hay4yHoe U UHOPMaLUMOHHOEe obecneveHne NpuHATUS
pelennii begepanbHeiMn (MocyaapcteeHHas [Jyma, Coset Pepepaunmn)
1 pernoHaneHbiMu (MpaBuTensctBo Pecnybnukn Kapenus, MuHnctepcteo
no npupoaononbL3oBaHuio 1 akonorun Pecnybnukn Kapenus, 3akoHoaatensHoe
cobpanue Pecnybnukun Kapenus) opraHamu rocyqapCTBEHHOW BNactu no paspaboTke
pekomeHaauUMin Ang yrnyylweHus COCTOSHUS oKkpyxatower cpeabl Cesepa Poccum.

Ocobasi posib MHCTUTYTa 3aKMo4aeTcsl B HAay4HOW OLeHKe KayecTBa BOA PasnnyHbIX
BOAHbIX OOBLEKTOB 4151 X UCMOMb30BaHMS U OXPaHbl, B MPOBEAEHUM HayYHbIX UCCneno-
BaHWIA NO NMOUCKY HOBbIX MCTOYMHUKOB NUTHEBOIO BOAOCHABXEHUSA NS yCTONYMBOrO
obecneyeHnst HaceneHnst permoHa YNCTon NUTbeBoN Bogon (PeagepansHas Mporpamma
«YnyulleHue NUTbeBOro BogocHabXeHns HaceneHns POx»), B oLeHKe BAMSHUS knNuMaTta
Ha KOMOPTHOCTb MPOXWNBaHWSI HACENEHUSI Ha CEeBEPHbIX TEPPUTOPUSIX Mo 3anpocamM
3akoHopaTtensHoro CobpaHus Pecnybnuvku Kapenus n Komnteta no Cesepy lNocoymbl PO,
B pa3pabotke PenepansHoro 3akoHa «O6 oxpaHe [lagoxckoro n OHeXcKoro o3ep».

Bnepsble 3a nocnegHune 50 net no AaHHbIM
MHOMONETHMX UCCIIeNoBaHUM U3naH
cnpaBovHUK «O3epa Kapenuuy».
CuctemaTtunsnpoBaHHasi MHcopmaLuus
no 225 Hambonee U3y4YeHHbIM BogoeMam
Kapenuun no3BonsieT BbINOMHUTL
CpaBHUTEMbHbIA aHanU3 Nx XapakTepUCTHK,
06006LLeHNE NPy OLIEHKE BOAHbLIX 1
6Guonornyeckux pecypcos un paspabortke
reonH(OPMaLMOHHBIX CUCTEM, a TaKKe
NCMNonb30BaTh AaHHbIe NPU NPUHATAA
ynpaBneHYyeckmux peLleHnn gnst
paumMoHanbsHOro UX UCNofb3oBaHus,
oXpaHbl U BOCCTaHOBMNEHUS. BhisiBNeHb!
3aKOHOMEPHOCTU (DYHKLMOHNPOBaHMS
BOAHbIX 3kocucTeM CeBepa noa BNUsSHUEM
NPUPOAHBIX U aHTPOMNOrEHHbIX (DAKTOPOB.

PaspaboTaHbl METOQUKMOLIEHKN
AONYyCTUMOW aHTPOMNOreHHOM Harpysku Ha
BOAHble 06bekThl CeBepa ¢ y4ueTom
pernoHansHou cneundukn Boa.

03epa
Kapenuu

B 2015-2016rT. npoBeAeHbl KOMMMEKCHble MeXayHapoaHble UccrneqoBaHus no
Poccwiicko-LBerinapckomy rpanTy «Jlagoxckoe n OHexckoe o3epa. XXn3Hb NOAO NbAOM».

MAJOR ACCOMPLISHMENTS: —

The Institute provides scientific and
information support to decision-making B 25
at the federal (upper and lower chambers A TANOINOSCIRET
of the Parliament) and regional % f
(Government of the Republic of Karelia,
RK Ministry of Nature Use and
Environment, RK Legislative Assembly)
levels in what concerns recommendations
to enhance the environment in the North
of Russia.

©MBIC KapHLL PAH
© MITMH KapHIL PAH
© Il <Asporeose:

Special tasks for the Institute are scientific
assessment of the water quality in objects
to be used or protected, research to find new
sources of high-quality drinking water supply
to people of the region (under the national L =
programme “Improvement of public drinking sennt i
water supply in the Russian Federation”),
assessment of the climate effect on the living
comfort in northern regions as inquired by
the Republic of Karelia Legislative Assembly
and the State Duma Committee on the North,
participation in the preparation of the =y »
Federal Act “On Lakes Ladoga and Onego”. Q\*

§¥%) Amnac Kapennn \
=

i

For the first time in the past 50 years the
reference book “Lakes of Karelia” was
published, based on data from long-term
studies. Using information on 225 best
studied water bodies of Karelia systematized
in the book, one can carry out a comparative
analysis of their characteristics, draw summary
conclusions from the assessment of water and
biological resources and development
of geographical information systems, as well
as apply the data in decision-making on
sustainable use, conservation and restoration
of the resources. Patterns have been
identified in the functioning of aquatic
ecosystems in North under natural and
human impacts.
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Procedures for estimating permissible
human pressure on waters in the North have
been worked out keeping in mind the regional
specifics.

The international Russian-Switzerland multi-disciplinary project «Lake Ladoga: life under
ice. Interplay of under-ice processes by global change» was conducted at 2015-2016 period.



CTPYKTYPA UHCTUTYTA INSTITUTE STRUCTURE

|, CTPYKTYPA UBIC: — ]
3AM. JUPEKTOPA 3AM. AUPEKTOPA
AMPEKTOP ng HAYKE no OBLIJ.:I,II. BOMNPOCAM MBIMC KapHLU PAH - topuanyecku

CaMoCTodATENbHaA Hay4yHaa opraHusaulu4,
OCYyLLeCTBNAET CBOK AEATENBbHOCTb
Ha ocCHOBaHWW YcTaga.

YYEHbIN
CEKPETAPb NWPI KarRC RAS is a legally
independent scientific organization
operating conformant to its By-laws.
TEOTPAGUM U TMAPOXMMUIN 1
rmaposiorun TWAPOTEO/IOr MU
B pomxHoctn anpektopa NBIMC
KapHLU PAH yteepxaeH ¢ 11.06.2013 .
‘ N ‘ CpPOKOM Ha 5 neT A.LH.,
MORCEACTETHL NAEOAMMHONOTN EMIECC e Cy6eTT0 AMUTpUIN AneKkcaHapoBUY.
The Director of NWPI KarRC RAS
: is Dr. Dmitry A. Subetto, instated in this
~ HucaKonors ACTPAHTYPA

position for a 5-year term starting
June 2013.

3KCNEANUUN

& - . OBPA3OBAHUE

O.A. Cy6etTO

B cTpyKkType MHCTUTYTa NATL NaGopaTtopuid:
o reorpacum 1 rugponorm
e rugpobuonorim
= rMapodUsnKn
® TULPOXMMUA U TUOPOreonorm
* ManecnMMHONorm1
* HAC «3konor»

B uHcTuTyTE paboTatoT 79 COTpyaHUKOB,
B TOM Yncne 40 Hay4HbIX COTPYAHUKOB
(22 kaHanpaTa 1 6 JOKTOPOB Hayk),
1 uneH-koppecnoHaeHT PAH — CoBeTHMK
PAH, npodeccop, A.LH., 3acny>KeHHbINn
peatenb Haykn Poccun n Pecny6nukn
Kapenus ®unatoB Hukonan Hukonaesuu.

The Institute is structured into 5 laboratories:
» Geography and Hydrology
« Hydrobiology
* Hydrophysics
e Hydrochemistry and Hydrogeology
« Paleolimnology
« Research vessel «Ecolog»

The Institute employs 79 staff, including
40 researchers (22 with PhD and 6 with
post-doc degrees), 1 Corresponding
Academitian of RAS, Merited Scientist
of Russia and Republic of Karelia Advisor,
Prof., Dr. Nikolai N. Filatov.

HNC «3konor» H.H. ®unatos
There is a research vessel «Ecolog»



NABOPATOPUA TEONPA®UN N TUAPONOINNA

LABORATORY OF GEOGRAPHY AND HYDROLOGY

. HAMMPABJIEHUA:

o KoMnneKkcHble cUcTeMHble
nccnenosaHnsa yHKLMOHNPO-
BaHMUS 03EPHO-PEYHBIX CUCTEM U |, 1 sorcrcut sy seaoro
ux Booocbopos., beroro mopst, e

1.1, Tenmeparvpa sozes

ﬂa,qO)KCKOrO 1 OHeXcKoro 03ep 12 Cotmeen

1.3, Tewennn

B YCNMOBUAX aHTPOMOreHHoro :1_,:%:““ ________
BO30ENCTBUSA U UIBMEHEHUI 3’;:‘2‘”"“"““ .
Knumata. 2. THIPOIOTHYECKHE

IXAPAKTEPHCTHKH BOJOCEOPA FETIOTO
MOPST

3.2.1. BogocSopss pex: Gacceiina Bezoro mops
322, Caoii croka

¢ OueHka BOJ0OpeCypPCHOIo 9z N
noTeHumMana permoHa u ]
pa3paboTka Hay4HbIX OCHOB
pauuoHanbLHOro NPUPoao-
Nnonb30oBaHUA. OLI,eHKa 1 aHanus
KOMPNEKCHOrO UCMOMb30BaHUs U OXPaHsbl
BOAHbIX peCYypPCOB C y4ETOM MEHAOLWNXCA coUuMarbHO-3KOHOMUYECKNX yCJ'IOBI/II?I n
aHTPOMOreHHOW Harpy3kn Ha BOAHblE 06BbEKTbI U MX BacceiHbl.

ATJIAC BEJIOIO MOPS1 M BOJOCEO0PA

® /lccnegoBaHve BriaroobmMeHa NecHbIX Y BONOTHLIX FrE0CUCTEM B YCINOBUSAX aHTPOMOrEHHOro
BO34ENCTBUS 1 UBMEHEHUI KNuMaTa.

¢ N3yyeHne npeobpa3oBaHsl BOOHO-OU3NYECKUX CBOWCTB, MApPOSIOrMyYeckix pexnmMoB
6ONOTHBIX U 3a60MOYEHHBIX NOYB U BOAOCGOPOB Nof BIUSHUEM UX OCYLUEHUS.

¢ MpumeHeHne reorpadnyecknx NHHOPMALMOHHBIX CUCTEM ANS PELLIEeHUs BOLHO-
3KONOrM4ecKkMx BONPOCOB, OLEHKN KavecTBa BoA U Bogocbopos, co3gaHue 6a3 n 6aHkos
[aHHbIX. BHeApeHre HOBbIX TeXHONOrMn Ans co3aaHns TeMaTUYeCKmX aTiacos,
KapT-cxeM npupodHbIx pecypcos Kapenuu. Paspabotka MHpopMaLnoHHbIX cuctem

OIS OpraHoB ynpasneHus.

-,
Hosonasapesckan
Pongn, 5

O3EPA ®EHHOCKAHLUN 1 BOCTOYHOU AHTAPKTVAbI

PYKOBOOWUTENDb JIABOPATOPUN: am—

DPUITATOB
Hukonain HukonaeBuy

CoseTHuk PAH,
uneH-koppecnoHaeHT PAH,
AOKTOP reorpachnyecknx Hayk,
npodpeccop

HEAD:
Prof. Nikolai Filatov,
DSc (Geog.), p
Corresponding member of RAS

RESEARCH THEMES:

# Changes in the water and biological resource potential of lakes, rivers and groundwater
of Northern Russia, the White Sea under climatic and human impacts (pulp-and-paper,
metal processing and mining industries, logging, drainage, fires, urbanization, gas pipeline
construction) were assessed.

¢ Feasibility studies on the resources and quality of surface- and groundwater in Karelia
were carried out within the national programme “Improvement of public drinking water
supply in the Russian Federation” and within basic research programmes.

¢ Expert system was produced for assessing the water and biological resources of lakes
for which data on hydrological, chemical, biological parameters are absent or deficient,
employing the methods of the artificial intelligence theory, databases and knowledge bases.

¢ A method for estimating logging-induced change in runoff in Karelia was developed
and applied to estimate how the anthropogenic component in runoff is modified by logging
practices of different intensity.

¢ The novel specialized geographical information system “Water Objects in the Republic
of Karelia” was created as a subsystem of the Republic of Karelia common GIS, and
introduced to the regional government authorities to facilitate the development of regional
environmental-economic mechanisms of water management in the North.




. AOCTUXEHUA:

¢ OueHeHbl U3MeHeHNss o3ep, pek Ceeepa Poccuu, B Tom uncne Jlagoxckoro u
OHexckoro, a Takke benoro Mopsi Npu KNMMaTUYECKUX U aHTPOMOTEHHbIX BO3AENCTBUSAX.
PesynbTathl onybnvkoBaHbl kak B Poccuu, Tak v B MexayHapogHOM U3faTenscTee
Springer B 1999, 2003, 2005, 2010, 2012 rr.

e Co3faHa aKkcnepTHas ccTema [Ons OLeHKM BOAHbIX U BMOOorMyecknx pecypcoB 03ep
B YCMOBUAX HegocTaTka UMM OTCYTCTBUSA OaHHbIX MO rMAPONorMyeckUM, XUMUYECKNM,
6uonormyecknM napameTpam C UCMonb3oBaHWEM METOAOB TeOpPUM UCKYCCTBEHHOTo
WHTennekTa, 6a3 AaHHbIX 1 6a3 3HAHWIA.

¢ B pamkax npoekta PH® onpeaeneHbl permoHansHele 1 rnobansHblie 0COBEHHOCTH
BHYTPVBEKOBbIX N3MEHEHUI YPOBHEN U 3NIEMEHTOB BOAHOMO BGanaHca KpynHemnwmx osep
Poccuu, Takux kak baiikan, Jlagoxckoe, OHexckoe 1 6ecctodHoe Kacnuiickoe
Mope-03epo. YCTaHOBMNEHO, YTO rnobanbHoe noTenneHune 3a nocnegHue 30 neT nposie-
nseTcs B UBMEHEHUM TMAPOMNOrMYECKOro pexmmMma 1 B 3KocucTemMax pasnmnyHo. 3Tu
N3MEHEHUS1 3aBUCHT OT PEernoHanbHbIX 0COBEHHOCTEN KnMmaTa 1 BoaocOopoB.

e PaspabotaHa 1 ucnono3yetcs B pabote opraHoB ynpaBneHus Pecnybnuku Kapenus
crneunanusmpoBaHHas reonHgopmaLmoHHas cucteMa «BogHble o6bekThbl Ha TeppUTOpUK
PK» kak nogcuctema eamHon N'MC Pecnybnukm Kapenwus.

e B pamkax obLepoccuinckon nporpammel «YyUlleHUe NTLEBOr0 BOAOCHAbXKeH S
HaceneHus P®» Ha Tepputopumn Pecnybnukm Kapenus, a Takke B pamkax nporpamm
dyHAaMEHTasbHbIX UCCNEAOBAHWI BbINONHEHbI paboThl N0 060CHOBaHMIO 3anacoB
N KayecTBa NOBEPXHOCTHLIX U NOA3EMHbIX BOA.

¢ PaspaboTtaH MeToq pacHeTa U3MeHEeHUIA cToka Npy pybkax rneca Ha Tepputopum
Kapenuu, ¢ ucnons3osBaHnemM KoToporo onpeeneHa AuHamuka aHTponoreHHom cocTas-
NALEen BOAHOTO CTOKa Npu pasnnyHON MHTEHCUBHOCTU NeCO3aroTOBOK.

e BnepBble co3faHbl aN1eKTPOHHbIE
atnacbl benoro mops u Bogoc6opa,
nepBbIV reorpaduyecknin atnac
Kapenuu u npu ydacTtum Bcex
na6opartopuii MBMNC n3gaH atnac
OHexcKoro osepa.

¢ [lpoBogsiTcs MccnegoBaHus
no MNporpammam PAH «ApkTuka».
CosmecTHo ¢ MO PAH, MIBM PAH
n UMMM KapHL PAH cospaetcs
3-D matemartnyeckas monene
Benoro mops, paspabaTtkiBaeTcs
UHdopMaLoHHasa ocHoBa Ans
Mops 1 Bogocbopa kak
COLMO-3KONMOro-3KOHOMMNYECKOM
CUCTEMbI NS NPUHSATUS
yNpaBneHYeCcKUX peLleHni.

ACCOMPLISHMENTS: — |

e Changes of lakes and rivers of Northern Russia, including Lakes Ladoga and Onego,
the White Sea under climatic and human impacts were assessed. Results were published
in Russia and in Springer editions in 1999, 2003, 2005, 2010, 2012.

¢ Expert system was developed for assessing the water and biological resources of
lakes for which data on hydrological, chemical, biological parameters are absent or
deficient, employing the methods of the artificial intelligence theory, databases and
knowledge bases.

¢ Within a Russian Science Foundation project the regional and global features of
intra-centennial variations of the water level and water balance elements of Russia's
largest lakes, such as Lake Baikal, Ladoga, Onego and the Caspian Sea-Lake were
identified. It was shown that global warming in the last 30 years is manifest differently

in the catchment areas of the lakes considered. The response of the hydrological regime
of a particular lake varied significantly depending on regional characteristics, the influence
of anthropogenic factors, and the characteristics of the catchment area.

* The novel specialized geographical L T T p——
information system “Water Objects in Osepa Kapenuu
the Republic of Karelia” was created as e
a subsystem of the Republic of Karelia
common GIS, and introduced to the
regional government authorities.

e Feasibility studies on the resources
and quality of surface- and groundwater
in Karelia were carried out within the
national programme “Improvement of
public drinking water supply in the
Russian Federation” and within basic
research programmes.

¢ A method for estimating logging-induced
change in runoff in Karelia was developed
and applied to estimate how the anthropo-
genic component in runoff is modified by logging practices of different intensity.

e Completely new products are the electronic atlases of the White Sea and the
catchment area, the first geographical atlas of Karelia, and the Atlas of Lake Onego
published with participation of all NWPI laboratories.

¢ Research is conducted within the RAS programme "The Arctic". Together with

the RAS Institute of Oceanology, RAS Institute of Numerical Mathematics, and KarRC
RAS Institute of Applied Mathematical Research we're developing a 3D marine
mathematical model, and an information system for the sea and catchment

as a social-environmental-economic complex for decision-making.



. HANPABJIEHUSA:

® A3yyeHne CTPYKTYPHON U pyHKLNOHANbHOM
opraHusauum U AuHaMuK1M coobLLecTB BOAHbIX
3KOCUCTEM CeBepo-3anafHoro permoHa Poccun.

e 13yyeHne mexaHu3moB TpaHcdopmauum
BOOHbIX COOBLLECTB N OCHOB YCTOMUYMBOCTU
BOOHbIX 9KOCUCTEM B YCMOBUAX PA3HOTUMNHOIO
aHTPOMOreHHOro BO34eNCTBUS.

* \ccnenoBaHue hopMrMpoBaHNSA BOOHOMN
dnopsl 1 dayHbl DeHHocKaHaun, ee
BuropasHoobpasnsi ¢ yyeTom ponu 6romHea-
31K B 3TUX NpoLeccax.

© /13yyeHne 3akoHoMepHocTen hopMUpoBaHUs
BropecypcHOro noTeHumuana BOAHbIX 3KOCUCTEM,
OCHOB VX COXPaHEHUS 1 paLmnoHan-HOro
NCMonb3oBaHus.

¢ Pa3BuTE CUCTEMbI JOMTOBPEMEHHOMO U ONEPaTVBHOMO 3KOMOrMYECKOTO MOHUTOPUHTa
1 GUouHAMKaLUMKU COCTOSIHUS BOLAHbIX OOBLEKTOB CeBepo-3anaaHoro pernoHa Poccun B
YCINOBUSAX aHTPOMOreHHOro BO3AENCTBUS U KNUMaTUYECKUX N3MEHEHWIA,

PYKOBOOWUTENDb NABOPATOPWUMU: — |

KANMTMHKUHA
Hatanma MuxaunnoBHa

[OKTOp OMONOrnMyeckux Hayk,
npocpeccop.

HEAD:
Prof. Natalia Kalinkina,
DSc (Biol.).

RESEARCH THEMES:

¢ Research into the structural and functional organization and dynamics of communities
in aquatic ecosystems of Northwest Russia.

¢ Investigation of the mechanisms behind transformations of aquatic communities and
the grounds of water ecosystem resilience under various human impacts.

¢ Study of the genesis of Fennoscandian aquatic flora and fauna, their biodiversity, and
the role of bio-invasions in this process.

¢ Investigation of patterns in the formation of the bioresource potential of water
ecosystems, the basic principles of their conservation and sustainable use.

¢ Development of the system of long-term and express environmental monitoring and
bioindication of the condition of water bodies in Northwest Russia under human pressure
and climate change.




[ AOCTUXEHUA:

e BbinonHeHa KoMMneKkcHas oLeHka Guopecypcos
OHexckoro o3epa. MokasaHo, 4To kopMoBas 6asa
pbl6 B OCHOBHOI YacTn Bogoema He npetepnena
3HAUNUTENbHBIX U3MEHEHUI, YTO NO3BonsAeT obecne-
unTb ynosbl 6e3 yepba ans peibHoro coobuiecTsa
2-4 TbIC. T B roa.

e BbisiBNEHbl OCHOBHbIE MEXaHU3Mbl TpaHcgopma-
Lnn 6unoThl B AHTPONOreHHO N3MEeHEHHbIX BOOHbIX
akocuctemax. PaspabotaHa cuctema GuonHamkaumum
COCTOSAAHMA BOAHbIX 3KOCUCTEM B YCIOBUAX pa3HOTUN-
HOro aHTPOMOreHHOro BO3LENCTBUS.

¢ Bniepsble coenaHbl o6obuatolwne cBoaKM no
anbrocpriope, 300MaHKTOHY U Makpo3oobeHTocy
Ons oueHkn GuopasHoobpasms Bogoemos Kapenuu.

¢ BruisiBneHa akcnaHcus 1 6bicTpas akknmmaTusauus
(2001-2006 rr.) B NnuTOpanbHoi 3oHe OHEeXCKoro
o3epa balkanbckoh amdunogbl — GEHTOCHOrO padka
Gmelinoides fasciatus, KOTOPbI N3MEHUN CTPYKTYPY U PYHKLIMOHMPOBAHNE AOHHBIX
cooOLEeCTB NUTOParnu, 4To MOXeT cKkas3aTbCs Ha U3MeHeHUM pbiIGHOro cooblecTsa
BOJOEMA.

© BrniepBble KONUYEeCTBEHHO OLiEHEH MOTOK 3HEPTUK B NITAHKTOHHOW cUcTeMe nenaruasm
OHEeXCKOro 03epa, KOTOpbIN OTpaXkaeT 3aKOHOMEPHOCTU M OCOBEHHOCTH (reTepoTPOHbIN
xapakTep) hyHKLMOHNPOBAHUS €10 3KOCMCTEMBI.

¢ Co3faHa perpeccroHHas Mofenb CE30HHON LIMKUYHOCTU Nenarnyeckoro nrnaHKToHa
OHeXcKoro o3epa, no3esondrlas oueHUTb YCTOIZLII/IBOCTI: NMaHKTOHHOW cUCTEMbI U AaTb
BepOﬂTHOCTHbII?I NPOrHO3 ee COCTOoAHUSA.

ACCOMPLISHMENTS: — |

e The biological resources of Lake Onego were
comprehensively assessed. Studies revealed no
significant change in food resources available to fish
in most of the lake, so that 2,000-4,000 tons of fish
can be harvested annually without compromising
the fish community.

® The main mechanisms behinds the biota
transformation in aquatic ecosystems modified

by human activities were identified. The bioindication
system was developed for water ecosystems
exposed to different human impacts.

e Summary reports on the algal flora, zooplankton
and macro-zoobenthos were for the first time
produced to facilitate biodiversity assessment f
of Karelian water bodies. b

¢ Expansion and rapid acclimation (2001-2006) of a Baikalian amphipod — benthic
crustacean Gmelinoides fasciatus, was detected in the Lake Onego littoral zone. It has
modified the structure and functioning of littoral benthic communities, and may potentially
affect the fish community in the lake.

e The energy flux in the plankton system of pelagic Lake Onego was quantified for the
first time. It reflects the functional patterns and distinctive features (heterotrophic nature)
of its ecosystem.

¢ The regression model of seasonal cycles in Lake Onego pelagic plankton was produced,
permitting assessment of the resistance of the plankton system and probabilistic
forecasting of its condition.



. HANPABJIEHUSA:

© /lccneqoBaHne XMMUYECKOro cocTaBa
BOAbl BOAHLIX OGLEKTOB IYMUAHOM 30HbI
NUX U3MEeHeHUI nod AecTBUeM NPUPOAHbIX
1 aHTPOMOreHHbIX (DaKTOPOB.

© MOHUTOPUHI Ka4eCcTBa MOBEPXHOCTHLIX U
noA3eMHbIX BOA pernoHa.

¢ /3yyeHue npoueccos hopmMmnpoBaHns
XVIMMW4YECKOro cocTaBa NOBEPXHOCTHBIX BOA,
rYMWUHOW 30HbI.

® ayyeHue 3akoHOMepHocTeln chopMmpo-

BaHWSA 1 pacnpocTpaHeH!sl NMoA3EMHbIX BO4
Kapenuu 1 nepcnekTue UX Xo3siicTBEHHOTO
MCMONb30BaHWSA.

e [Monck 4ONONHUTENBHBIX UCTOYHUKOB
ANTLEBOr0 BOAOCHaGXEHUs HaceneHusl,

¢ HopmupoBaHue gonycTMMoro aHTpomno-
reHHoro BO3/J,eI7ICTBI/IF| Ha BOAHble 0bbeKT
CeBepa.

L4 COBepLIJeHCTBOBaHI/Ie METOA0B
aHaNUTU4YeCKOoro KOHTpPoOnA BoAbl.

Jlabopatopus akkpeauToBaHa depepanbHol cnyx6oi akkpeauTauum
(POCC.RU.0001.512673 ot 10.09.2014) B Ka4ecTBE MCMbITaTENBLHON Nabopartopun
1 nmeet nuueHano denepansHon cnyxbbl NO TMAPOMETEOPONOrMN 1 MOHUTOPUHTY
okpyxaroLen cpeabl (3/2015/2874/100/11).

PYKOBOOWUTENDb NABOPATOPWUMU: — |

no3oBuK
Mérp AnekcaHgpoBuy

OOKTOP XMMUNYECKNX HaYK

HEAD:
Petr Lozovik,
DSc (Chem.).

RESEARCH THEMES:

¢ Research into the chemical composition of water in water bodies of the humid zone,
and their change under natural and human impact.

* Monitoring of the quality of surface- and groundwater in the region.

» Study of the processes through which the chemical composition of surface waters
in the humid zone is formed.

e Investigation of patterns in the formation and distribution of groundwater in Karelia,
and the potential for its utilization.

e Search for additional sources of public drinking water supply.
¢ Setting normative thresholds for human impact on waters in the North.

¢ Improving the methods for the analytical control of water.

The laboratory accredited by
the Federal Accreditation Service
(POCC.RU.0001.512673 of 10.09.2014)
as a testing laboratory and licensed
by the Federal Service
for Hydrometeorology
and Environmental Monitoring
(3/2015/2874/100/1).




NTABOPATOPUA TMOPOXUMUU TUOPOIEONOIUA

LABORATORY OF HYDROCHEMISTRY AND HYDROGEOLOGY

. AOCTUXEHUA:

e PaspaboTtaHa reoxmmuyeckas knaccumkaLms NOBEPXHOCTHbIX BOA NYMUOHON 30HbI
C Y4ETOM KUCMOTHO-OCHOBHOIO PaBHOBECKA B 9TUX BOAAX.

© TeopeTnyeckmn nony4yeHo 1 060CHOBaHO KUHETMYECKOE YpaBHeHWe TpaHcdopmaLmm
nabunbHbIx BelecTs (Posu, Fe, Si, annoxToHHOro opraHM4eckoro BeLlecTsa U B ero
coctaBe Nopr) B 03€pHbIX CUCTeMaXx.

¢ Metoaom naGopaTtopHOro MOAENUPOBAHNS U C UCTIONb30BAHMEM HATYPHbIX JaHHbIX
BnepBble onpeaeneHbl KUHETUYECKUE XapaKTEPUCTUKN MHTEHCUBHOCTU BHYTPMBOAOEM-
HOro KpyroBopoTa a30TCopepKallmX BELLEeCTB B MPUPOOHLIX BoAax, NPeacTaBnstoWero
LUMKNUYECKYHO Lenb NocneaoBaTesibHbIX peakumii NepBoro nopsigka.

© Ha ocHOBaHMN KMHETNYECKOW MOOEeNM TpaHchopMauum NabuneHbIX BELLECTB
B 03epHbIX CMCTeMax paspaboTaHa MeToAMKa OLLEHKU OOMYCTUMON OPraHN4eCcKomn 1
OUOreHHoM Harpysknm Ha BoaHble 06bEKTbI C Y4ETOM UX aCCUMUMSILMOHHON CNOCOBGHOCTM.

e PazpabotaHa npyHUMNMansHo HoBas MeToaMka OLEeHKWU NepBUYHON NpoayKuum

1 OecTpyKLUM opraHnYeckoro BellecTsa B NPUPOAHbLIX BOAAX, OCHOBaHHAs Ha KMHeTuKe
BUOXMMMNYECKOTO NOTPeBneHns kKucnopoaa Npy PasnMuHon TemnepaTrype ¢ y4eTom
COMEPKaHUSE aBTOXTOHHOTO U anfOXTOHHOMO OPraHWYeCcKoro BELLECTBA.

© BnepBble Ha HOBOIM METOAMYECKON
OCHOBE YCT@HOBIEHO COepKaHue aBTo-
XTOHHOIO M anfoXTOHHOIO OpraHU4YecKoro
BELLEeCTBa M B UX COCTaBE Yrf1eBOAOB,
nunmaoB., 6enkoB U MOYEBUHbBI B NOBEP-
XHOCTHbIX BOAaxX 'yMWZHOMN 30HbI.
BbISIBNEHO, YTO KONMMYECTBO aBTOXTOHHOIO
OpraHn4ecKoro BellecTBa B BOOHbIX
0ObEeKTax HM3KOE HE3ABNCUMMO OT YPOBHS
nx Tpodpmm, 3a ucknyeHneMm nepnoga
LBETEHUS BOAbI.

e Ha ocHoBaHUM MHOTONETHUX AaHHbIX

no cocTaBy aTMOC(EPHbIX 0CaaKoB,
NMOBEPXHOCTHbIX U NoA3eMHbIX Bog Kapenvu
YCTaHOBJEHO NMOCTOSIHCTBO COAEPXKaHUS
o6LLero asota BO BCEX HE3ArPA3HEHHbIX
obbekTax rmapocdepsl, HO pasHoe
COOTHOLLEHME hopM asoTa.

- .-

OPIAHUYECKOE BELIECTBO o PaapaboTaHbl METOANKNA OLIEHKM

;&H BHOTEHHBIE 9IEMEHTDI J0MYCTUMOW aHTPOMOreHHOM Harpy3aki
/BO BHYTPEHHUX BOAOEMAX Npu 9BTPOCUPOBAHUMN U 3arPA3HEHNN BOA,

v A MOPCKHX BOJAX
e PazpaboTaHa MeToguKa OLEeHKN
Matepuans! V BE@POCCUACKOrD CUMNO3UYMa 3arpsisHEHUs! BOA C UCMOSIb30BaHNEM
C MEXAYHEPOAHbIM YHaCTHEM perI/IOHaJ'IbeIX nﬂK

ACCOMPLISHMENTS: — |

e A geochemical classification of surface waters
in the humid zone has been worked out taking into
account in the acid-base balance in these waters.

¢ The kinetic equation of labile matter (P, Fe,
Si, allochthonous organic matter and N in it)

transformation in lake systems has been NO:
theoretically derived and substantiated. -

¢ Using laboratory simulation and in situ data

the kinetic characteristics of the nitrogen cycle rate
within a reservoir, which is the cycle of consecutive
first-order reactions, have for the first time been -
determined for natural waters. NO2

¢ Based on the kinetic model of labile matter transformation in lake systems a technique
for estimating permissible organic and nutrient loads on water bodies with different
assimilation capacities has been developed.

¢ A fundamentally novel technique for estimating primary production and destruction

of organic matter in natural waters has been worked out, based on the kinetic pattern
of biochemical oxygen demand at different temperatures with account of autochthonous
and allochthonous organic matter content.

¢ The content of autochthonous and allochthonous organic matter and of carbohydrates,
lipids, proteins and urea therein was for the first time determined in the humid zone
surface waters using the new technique. The amount of autochthonous organic matter

in the waters was found to be low, irrespective of their trophic status, except for the algal
bloom period. The main distinction between the waters was the different content

of allochthonous organic matter.

¢ It was found, relying on long-term data on the composition of precipitation,
surface- and groundwater in Karelia, that total nitrogen content remained constant in all
uncontaminated objects of the hydrosphere, but the ratio of nitrogen forms varied.

¢ A technique for water pollution assessment using regional MPC has been worked out.




. HANPABJIEHUSA:

¢ QKcnepuMeHTanbHble McCcnegoBaHKsl U YMCNEHHOe MOAENMpoBaHue rMapoduanyecknx
npoLeccoB B o3epax Kapenuu, B Tom yncne OHexCKoM 1 JlagoxckoM, u B Benom mope.

® /syueHne TepMnIecKoin CTPYKTYPbl U LMPKYNSLUM B PA3HOTUIMHbLIX 03epax u ux
BMUSIHWS HA 3KOCUCTEMHbIE NPOLIECCHI B FOAOBOM LUKITE.

¢ MMapoauHamMuka NpuBpPeXHo 30HbI BOMbLUNX 03ep (aNBENUHT, NPUBPEXHBIE
CTPYViHbIE TEYEHWNS, BHYTPEHHMWE BOMHbI).

¢ [napodrsnyeckme NCCregoBaHns 03ePHO-PEYHBIX CUCTEM PErvioHa B YCIOBUSIX
aHTPOMOreHHOro BO3AENCTBUS U USMEHEHUI PErvMOHanbHOro Knvmara.

PYKOBOOWUTENDb NABOPATOPWUMU: — |

300OPOBEHHOBA
FanuHa dayapaoBHa

KaHamaat reorpaduyeckux Hayk

HEAD:
Galina Zdorovennova,
DSc (Geo.).

RESEARCH THEMES:

¢ Experimental studies and numerical simulation of hydrophysical processes in lakes
of Karelia, including Ladoga and Onego, and in the White Sea.

¢ Research into the thermal structure and circulation in lakes of different types, and
their effect on processes in the ecosystem across the annual cycle.

e Littoral hydrodynamics of large lakes (upwelling, littoral currents, internal waves).

¢ Hydrophysical studies of lake-river systems in the region under human impact and
regional climate change.




NABOPATOPUA TMOAPOPUIUNKUA

. AOCTUXEHUA:

¢ CobpaHa yHuKansHas — Ha MMPOBOM YPOBHE — KOMMEKLUMS AaHHbIX O rmapochuan-
YECKMX Mpoueccax B MalblX MEMNKOBOAHbLIX 03epax, MOo3BOMsALAs NPOBOAMTb
CpaBHUTENbLHbI aHanM3 MEXIogoBo N3MEHUYMBOCTU TeMMNeEpPATYpPbl BOAb!I U COAEpKaHUs
pacTBOPEHHOIO KUCNopoAa Ha pasnuyHbIX MacluTabax BpeMEHU (OT HECKOSBKUX MUHYT
00 MecsiLeB/Ce30HOB).

¢ OsepHan mogens Flake BHeapeHa B YACMEHHbIV NPOrHO3 noroasl Ans Esponbl.

e lNo pesynsTatam nccnegoBaHUS KUCMOPOAHOIO peXMMa MENKOBOAHbLIX 03ep B noanea-
HbIA MEepUo YCTaHOBMEHO, YTO B NOKANbHbIX KOTIIOBUHAX ME3OTPOMHBIX U 3BTPOhHBIX
03ep hopMupyeTcst 3Ha4YMTENbHbIA [edpULMT KNCMOPOAa, C NOSIBIIEHWEM B NPUAOHHOM
croe (TonwmHon Ao 10% ot rmyBuHbl MecTa) aHadpOBHbIX 30H, CyLLECTBYIOLLMX A0
paspyLIeHns N1eJ0BOro NOKPOBa.

¢ [Nony4yeHo npocTtoe no cgopme n Heobxogmmon MHdOpMaLMU COOTHOLLEHUE,
no3BonsitoLLee 3apaHee OLEHUTb U3MEHEeHWe codepXaHusl pacTBOPEeHHOro kucrnopoga
B MENKOBOAHOM 03epe B TedeHue MoAneaHoro nepuoaa.

e Ha ocHoBaHMM faHHbIX v|3mepeHv||7| OLIeHeHbl BOCXOAsLne KOHBEKTUBHBLIE CKOPOCTH,
npesbilanne MmakcnmanbHble CKOPOCTU ocejaHnA BO,EI,OpOCJ'IGI?I Ha oAuH-ABa nopdaka.

¢ BnepBble ycTaHOBNeHa CBA3b XapakTepucTuK Bogocbopa U MHTEHCUBHOCTU Bogoo6Me-
Ha o3epa C rMapoonTUYeCcKUMM nokasatenamu Bogbl. [peanoxeHHble aMnupuyeckne
3aBUCHMMOCTU MO3BOSISIOT C JOCTaTOYHOW TOMHOCTBIO OLEHUBATL MMAPOONTMYECKMe Noka-
3atenu ans noboro Bogoema Kapenuu npu oTCyTCTBAM AaHHBIX HAaTYPHbIX HAGMOAeHWIA.

LABORATORY OF HYDROPHYSICS

ACCOMPLISHMENTS: — |

e A globally unique collection of data on hydrophysical processes in small shallow
lakes has been pooled together, facilitating comparative analysis of among-year
variations in water temperature and dissolved oxygen content at different time
intervals (from several minutes to months/seasons).

* The Flake lake model was integrated into numerical weather prediction for Europe.

¢ Studies of the oxygen regime in shallow lakes in the ice-covered period showed
that pronounced oxygen deficit appeared locally in mesotrophic and eutrophic lakes,
and anoxic zones formed near the bottom (a stratum of up to 10% of the site depth),
persisting until the ice cover had degraded.

e A ratio of simple form and information requirements has been formulated, permitting
prediction of change in the dissolved oxygen content in a shallow lake during
the ice-covered period.

e Ascending convection rates were estimated using measured data. They exceeded
max rates of algae deposition by one or two orders of magnitude.

¢ Correlation between catchment characteristics and water exchange rate of a lake
and hydrooptic characteristics of the water has for the first time been identified. Using
the proposed empirical relations one can quite accurately estimate the hydrooptic
characteristics of any water body in Karelia where in situ data are lacking.
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[ HANPABJIEHUSA:

¢ Nay4eHune 3akoHOMepHOCTEN hOPMMPOBaHUSA AOHHBIX OTNOXEHMI 03ePHO-PEYHbBIX
CUCTEM U UX U3MEHEHUI, BbI3BAHHbIX KaK €CTECTBEHHBIMU NMPUUYMHAMM, TaK U NOA,
BIUSIH/EM [IEATENBHOCTU YenoBeka.

¢ PeKOHCTPYKUMS KNUMaTa NpoLUfioro U NporHo3aMpoBaHue ero U3MeHeHui.

® I/Iayqume npoueccoB aHTPONOreHHoro BO34ENCTBUSI HA AOHHbBIE OT/IOXKEHUA.

© MayyeHne 1 oLieHKa pPecypCHOro NoTeHUMana 03epHbIX OOHHbBIX OTAOXEHUI C LiENbi
CO34aHVsi HayYHOW OCHOBbI UX PaLMOHAsILHOMO NPUPOLONONb30BaHUS.

¢ Co3gaHue Konnekumn KepHoB AOHHbLIX OTIIOKEHUA.
e CospgaHue 6a3 AaHHbIX JOHHBIX OTIMOXEHWUN,

® BHegpeHue reorpadunyeckux MHPopMaunoHHbIx cuctem (FTMC) ana oueHkn nameHe-
HUI 03epHO-peYHLIX cncteM CeBepa B NPOLUIIOM, HacTosILeM v GyayLuem.

® I/Iayqume reHe3mnca n MOpCt)OJ'IOFI/II/I 0O3€epPHbIX KOTTOBUH U AUHAMUKU UX U3SMEHEHUS.

PYKOBOOWUTENDb NABOPATOPWUMU: — |

CYBETTO
Omntpun AnekcaHapoBuy

[OOKTOp reorpamyeckmx Hayk

HEAD:
Dr. Dmitry Subetto,
DSc (Geog.).

RESEARCH THEMES:

¢ Research into the formation patterns of lake-river systems' bottom sediments and
their modifications both as induced by natural causes and under human impact.

» Past climate reconstructions, and climate change forecasts.
¢ Investigation of how human impact influences bottom sediments.

¢ Study and assessment of the resource potential of lake bottom sediments to establish
the baseline for their sustainable management and use.

¢ Establishment and maintenance of the collection of sediment cores.
e Compilation of bottom sediment databases.

¢ Implementation of geographical information systems (GIS) in assessing past, present
and future changes in lake-river systems of the North.

¢ Studies of the genesis and morphology of lake depressions, and their dynamics.




NNABOPATOPUA NMANEOCITUMHONOINA

E———— AOCTUXEHUA:

¢ [Naneoreorpadunyeckne PeKOHCTPYKLUMU OCHOBHbIX 3TanoB pa3Butus OHEXCKOro o3epa
B NO3aHeneaHNKoBbE W paHHeM ronioueHe MMC-meTogamm,

¢ [eoxMMUYeckme nccneqoBaHusl JOHHbBIX OTNOXeHU o3epa MeaBedeBckoe nokasanu,
YTO OHW cofepxaT MaTepuansl, obpa3oBaBLLMecs] B pe3ynbTaTe No3aHenneicToueHoBoro
METEOPUTHOrO yaapa 1 ByNKaHWYEeCKON aKTMBHOCTK, npousoLwealine okono 12900 kanex-
napHbIx net Hasag B CeepHoit AMepuke Haf JTaBpeHTUACKUM NeOHUKOBLIM LLIMTOM,

L4 Pa3p360TaH N NpuMeHeH MeTo[ OLEeHKU 3arpAsHeHnAa 6onbLuoro Bogoema
no KoMnnekcy nokasatesfie XMMU4ecKoro coctaea AOHHbIX OTIOXEHWNA.

® ,ElaHa Konn4yecTBeHHas oLeHKa HakonneHua un TpaHCd)OpMaLWIVI opraHnyeckmnx seLecTs
1 BUOreHHbIX 9NEeMEHTOB B 0O3€epPHbIX AOHHbIX OTINOXEHUAX FyMI/IJJ,HOI7I 30HbI HA NpunMvepe
100 o3ep Kapenun.

¢ BbinorHeHa peTpOCneKTUBHAS OLEHKA XMMUYECKOro COCTaBa AOHHbIX OTINOXEHMWN
Bbirosepckoro BogoxpaHunuia. BbisiBneHbl OCHOBHblE 3aKOHOMEPHOCTU U3MEHEHMS
COCTaBa W CBOWCTB OCaZlKOB B pe3yrnsrate U3MeHeHUs! YCroBUii celMMeHToreHesa,
OBSA3aHHbLIX C MPEeBpAaLleHNeM BOAOEMa B BOAOXPAHUNULLE.

L4 BI'IepBbIe nccnenoBaHo pacnpeneneHne Hed’)TﬂHbIX yrneBogopoaoB B JOHHbIX
oTNoXeHUsAX OHeXCcKoro o3epa, u3lyvyeH ux KayeCTBEHHbLIN N KONMYeCTBEHHbIN COCTaB,
onpegeneHbl (*)OHOBbIe 3Ha4vYeHnsa U oLeHeH apean 3arpAa3HeHus. BbIsiBNeHbl OCHOBHblE
3aKOHOMEPHOCTU Tpchq)opmau,vm He(i)TﬂHbIX yrneBogopoaoB B JOHHBIX OTIOXEHUAX
B €CTECTBEHHbIX YCNOBUAX N NP aHTPOMNOIeHHOM BO3ENCTBUN.

* Bnepsble oueHeHa BHyTpeHHASA docdopHas Harpyska B OHeXXCKOM o3epe, MoKazaHa
3aBMCUMMOCTb YAEPXMBAIOLLEN CNOCOBHOCTU AOHHbLIX OTNOXEHUA U MHTEHCUBHOCTM MOTOKA
occhopa, NOCTyNaoLWEro U3 AOHHbLIX OTNOXEHWIA, OT CTEMEHWU aHTPONOreHHOro BO34ENCT-
BMS U TMNA rpyHTa. BISIBNEHO, YTO NPOLECC HAaKOMMEHUS U MEXaAHM3M yaepKaHUsi
docchopa B OHHBIX OTIOXEHUSIX ONpeaensieTcs B3aMMOAeNCTBUSIMU SrieMeHTa
C COeaNHEeHUsIMY XKenesaa. YCTaHOBIEeHO, YTO onpeaensaowmmM hakTtopom B NoaaepKaHnn
CTabUNbHOIO KOHLUEHTPALMOHHOIO pexnma MUKpoanemeHToB B Boge OHeXCKoro osepa
SBMSIETCS NpoLEecc ceanMeHTauLnmn. BbisiBNeHbl 30HbI guareHeTudeckon anddepeHumnaumnm
N HakonneHus mukpoanemeHToB (Fe, Mn, Zn, Cu, Co, Ni, Pb, Cd ) B AOHHbIX OTNOXEHMsAX
B 3aBMCMMOCTM OT FMYyOUHBI 3aneraHna 1 rpaHyrioMETPUYECKOrO CocTaBa.

LABORATORY OF PALEOLIMNOLOGY

ACCOMPLISHMENTS: — |

e GIS-based paleogeographical reconstructions of Lake Onego development in the Late
Glacial and Early Holocene.

¢ Geochemical studies of Lake Medvedevskoye sediments showed them to contain
material from Late Pleistocene meteorite impact and volcanic activity, which happened
around 12,900 calendar years ago in North America over the Laurentide ice sheet.

¢ A method for pollution assessment of a large lake using a range of indicators of the
chemical composition of bottom sediments has been developed and applied.

¢ The deposition and transformation of organic matter and nutrients in lake bottom
sediments in the humid zone were quantified for 100 lakes in Karelia.

¢ Retrospective assessment of the chemical composition of bottom sediments
in Vygozerskoye storage reservoir was carried out. Key patterns of change in the
composition and properties of sediments as a result of changing sedimentation
conditions associated with the lake impoundment were detected.

* The distribution, qualitative and quantitative composition of petroleum hydrocarbons
were for the first time investigated in sediments of Lake Onego. Background
characteristics and size of the polluted area were estimated. Major patterns of petroleum
hydrocarbons transformation under natural conditions and under human impact
were identified.

¢ Internal phosphorus load in Lake Onego
has for the first time been estimated. The
sediment's retention capacity and the rate

of phosphorus output from bottom sediments
were shown to correlate with the degree

of human impact and the type of sediments. Proceedings

It was found that. the accumu]ation process of the International Conference
and the mechanism of retention of phospho-
rus in the sediments is determined by the
interaction with iron compounds. The sedi-
mentation process was found to be the key
factor controlling the stability of trace
element concentrations in the water of Lake
Onego. Zones of diagenetic differentiation
and accumulation of trace elements (Fe, Mn,
Zn, Cu, Co, Ni, Pb, Cd) in the sediments
depending on the depth and particle size
distribution were identified.




HAYYHO-OBPA30BATENbHbLIA LEHTP RESEARCH & EDUCATION CENTRE
«BOAHbIE OBBbEKTblI KAPENTMX U METOAbl UX UCCIIEQOBAHUA» “WATERS OF KARELIA AND METHODS FOR THEIR STUDY”

. OCHOBHBIE HAMPABINEHUA OEATEJIbBHOCTU HOLL: REC MAIN ACTIVITIES: — |
¢ HAYYHOE - yyacTue B Hay4HoW aesitenbHOCTM NHCTUTYTA, ¢ SCIENTIFIC — participation in the Institute's scientific activities, research projects,
Hay4YHbIX NpOeKTax, rpaHTax 1 KOHTpakTax c NpuUBreYeHnemM grants and contracts involving the Institute's PhD students, students from partner
acnupaHTOB UHCTUTYTA, cTyaeHToB BY3oB-napTHepos, B TOM universities preparing their coursework and graduation papers, students of the Baltic
yncne 3apyOexHbIX. University Programme.
¢ OBPA3OBATEJIbHOE — ocyuiecTBneHne negarornyeckom o EDUCATIONAL - pedagogical activity, lecturing at universities by researchers from
[eATenbHOCTU, YTEHME NEKUMIA HayYHbIMK COTPYAHMKaMM the Institute and practical training for bachelor, master and doctoral students (under
MBIMC KapHL, PAH, pykoBoACTBO NOArOTOBKOWN KypCOBbIX U agreements with universities).

OUNNOMHBIX paboT CTyAEeHTOB, NPOBEAEHNE MacTep-KNnaccoB
AN yynTenen CpeaHux LIKON; NpoBedeHne NPakTuK U CTaXu- ¢ APPLIED - organization and implementation of the seminars, conferences and
POBOK CTyAEHTOB M acnupaHToB (Ha OCHOBE [JOrOBOPOB C expeditions.

BY3amu-naptHepamn).

¢ INTERNATIONAL — participation in various international research and education

o MPAKTUYECKOE - opraHusauusi 1 nposeaeHne ceMmHapoB, KoHdepeHLni programmes and projects.

1 3KCNpecc-aKkcneanumm,
¢ CAREER GUIDANCE - working with schools (both learners and teachers), children's

o MEXKIYHAPOLHOE — yyacTue B pasnuyHbix MexayHapoaHblx HayyHo-obpasoBartenb- environmental centres, protected areas, authorities.

HbIX MporpamMmax 1 npoekTax.
® OUTREACH - preparation of publications, teaching and learning aids, innovative

e MPOO®OPVEHTALUMNOHHOE — paboTa co wkonamu (yyawmecs n yumTens), 4ETCKMMM awareness and education programmes.

akonornyeckumu ueHtpamu, OOMT, aAMUHUCTPATUBHBIMU CTPYKTYpamm.

¢ MHOOPMALIMOHHOE — nogroToBka nevaTHbIX U3gaHuii, y4ebHo-MeToanyeckmnx
pa3paboTok, y4ebHbIX NoCobMiA, MHHOBALMOHHbBIX MHOPMAaLIMOHHO-06pa3oBaTeNbHbIX
nporpamMm.

AQUATIC
EDUCATION FOR SUSTAINABLE DEVELOPMENT

BOJJHbIE PECYPCbI:
"

(AMHOROTWECKAR LWKOMA-TIPAKTHKA)
W IPHPOAHO-TEPI
MCCAEAOBAHM
AATEPHATE
V MEATYHAPOTHOI KOH®EPERILIN
o

(OTOTBIN YUEHBIX
L Escompaien)

f* .

Boanas cpena:
obydyeHue
ANA ycToOWYHUBOTO
pasBuTHA

UHcTuTyT umeeT akkpeamTaumio (1853 ot 13.04.2016) n 6eCCpoyHY0 NULEH3NIO

Ha NpaBo BeLeHua obpasoaTenbHon aesatensHocTh (2680 ot 05.04.2012 cepun AAA The Institute obtained accreditation (1853 of 13.04.2016) and s licensed to carry out
Ne 002805), Ha oCHOBE KOTOPOW NPOBOAMT MOLFOTOBKY acrnMpaHTOB MO YeTbipeM Hanpas- educational activities (2680 of 05.04.2012, series AAA Ne 002805), and pursuant thereto
nexuam: 25.00.27 «rmapornornsi cywu, BoAHbIE pecypchl, rmgpoxummnsi», 25.00.36 offers doctoral training in four areas: 25.00.27 “land hydrology, water resources, hydroche-
«reoakonorus» (reorpaduyeckne Hayku), 03.02.08. «akonorus» (buonorudeckne Hayku), mistry”, 25.00.36 “geoecology” (geographical sciences), 03.02.08. “ecology” (biological

03.02.10 «rngpobuonorus». sciences), 03.02.10 “hydrobiology”.



COTPYAHWYECTBO COOPERATION

CoBpeMeHHbI ypoBeHb UCCcriefoBaHui NoaaepxusaeTca bnarogaps TeCHOMy coTpya-
HMYECTBY C BEAYLLMMM YUpPEeXOAeHUAMMN HaLlel CTpaHbl U 3apyBexXHbIMU HayYHbIMU
opraHuaauuaMm.

[ B PAMKAX KAPEJIbCKOIO HAYYHOI'O LIEHTPA PAH:

Bnarogaps TecHol koonepauun ¢ gpyrmmm nHctutytamm KapHL PAH, Hannunio
obwnx nogpasgeneHuni, apxmea, 6nbnuortekn, BoamoxHoctn MBIMNC KapHL PAH kak
HaY4YHOr0 Y4peXaeHUs CyLeCcTBEHHO Bo3pacTatoT. Psa uccnegoBaHuin BbINOMHAETCS
B TECHOM COTpygHW4YecTBe ¢ Apyrummn nHctntytamu KapHL,. Tak, Hanpumep, nouck
NoA3eMHbIX BOL, NCCNEAOBaHNA LOHHbIX OTNOXEHUN, codgaHne Atnaca OHEXCKOro
o3epa - ¢ MIHcTUTyToM reonornn; BUOXMMUYecKkMe UccrneqoBaHusl, N3ydeHne anbro-
drnopbl, 060CHOBaHWE OEATENBHOCTM OXPaHAeMbIX TeppuTopui — ¢ AHCTMTYTamm
6uonornn n neca; paspaboTtka reoMHPOPMaLMNOHHBIX CUCTEM U UHTEPHET-NPUNOKEHUNA,
BHEPEHME COBPEMEHHBIX MaTeMaTU4eckux Mogenen ans mdydeHus benoro mopsi — ¢
MHCTMTYTOM nNpuknagHbix MatemaTtnyecknx nccnegosanunn KapHL PAH.

. C NHCTUTYTAMU N OPTAHU3ALINAMU PD:

C MMBW KHL, PAH B kadyecTtBe coucnonHutens pabot no ®OLIM «MupoBon okeaHy;
¢ MI'Y um. JlomoHocoBa — no nporpamme «HTerpaumusy, ¢ T PAH n MBI PAH - no
nporpammam yHgameHTanbHbIX nccnegoeaHun OH3 PAH, MHO3 PAH (nccnepoBanust
TNapoxckoro o3epa, npoektsl POOU u TACUC), ¢ CIM6 SMU PAH, MO PAH, MBI PAH,
31H PAH, PIT1Y um. lepuexa — no nporpammam PODU, ¢ HaHCEHOBCKUM LIEHTPOM
OKpy>KatoLLen cpeabl U QUCTAHLMOHHBIX METOAOB uccnegosaHus, HALOB PAH, CIory -
no mexayHapoAdHbiM npoektam (FP 6 n 7, UHTAC, MHKO-KonepHukyc).

Mo obpasoBaTtensHbiM Nporpammam MBIC akTMBHO coTpyaHmnyaeT ¢ ®efepanbHbiMu
rocyaapcTBeHHbIMY Bro4XeTHbIMM 06pa3oBaTenbHbIMU yUYpeXaeHUS MU BbiCLLErO
npodgeccrmoHanbHoro obpasoBaHus: MNeTpo3aBoackMil rocygapCTBEHHbIA YHUBEPCUTET,
MockoBckuii NocypapcTBeHHbI YHuBepcuTeT nMm. M.B. JlTomoHocoBa, Poccuinckuii
rocy4apCTBEHHbIA rMapOMeTeoponorniecknin yHusepceutet, CaHkT-MNetepOyprekumin
rocy4apCTBEeHHbIN YHNBEpPCUTET, POCCUNCKNIA FOCYAapPCTBEHHbBIN NeAarornyeckmmn
yHuBepcutetT um. A. W. Tepuena.

The high standard of research is facilitated by close cooperation with leading scientific
institutions within Russia and abroad.

WITHIN KARELIAN RESEARCH CENTRE RAS: — |

Close collaboration with other institutes of KarRC RAS, operation of shared units,
archive and library amplify the possibilities of NWPI KarRC RAS as a scientific institution.
Some studies are carried out jointly with other KarRC RAS institutes. Examples are
explorations for groundwater, surveys of bottom sediments, preparation of the Atlas of
Lake Onego — with the Institute of Geology; biochemical research, studies of algal flora,
feasibility studies for protected areas — with the Institute of Biology and Forest Research
Institute; development of geographical information systems and web-based applications,
introduction of modern mathematical models in the White Sea studies — with the Institute
of Applied Mathematical Research.
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WITH INSTITUTES AND ORGANIZATIONS IN RUSSIA: |

With the Murmansk Marine Biological Institute of the Kola Science Centre RAS as a
participant in the Federal Ad Hoc Programme “World Ocean”; with the Lomonosov
Moscow State University in the “Integration” Programme; with the Institute of Geography
RAS and the Water Problems Institute RAS in basic research programmes of the RAS
Earth Sciences Division, with Institute of Limnology RAS (studies of Lake Ladoga, RFBR
and TACIS projects), with the St. Petersburg Institute for Economics and Mathematics
RAS, Shirshov Institute of Oceanology RAS, Water Problems Institute RAS, Zoological
Institute RAS, Herzen State Pedagogical University of Russia in RFBR programmes;
with the Nansen International Environmental and Remote Sensing Centre, St. Petersburg
Research Centre for Environmental Safety RAS, St. Petersburg State University in inter-
national projects (FP 6 & 7, INTAS, INCO-COPERNICUS). In implementing educational
programmes NWPI actively collaborates with public state-funded higher educational
institutions: Petrozavodsk State University, Lomonosov Moscow State University, Russian
State Hydrometeorological University, St. Petersburg State University, Herzen University.



MEXAOYHAPOOAHOE COTPYAHUYECTBO INTERNATIONAL COOPERATION

WHcTnTyT aBnsieTcsa coyydpeantenem MexayHapogHoro HaydHoro doHaa um, ®.HaH-
ceHa. OcHoBHbIMK napTHepamu UBIC no mexayHapogHoMY COTPYAHWYECTBY SIBNSIOTCS
MuHUCTepCTBO OKpY>XKatoLwen cpeabl 1 UHCTUTYT okpyxatowein cpefbl (PUHNsaHANA),
yHUBepcuTeTbl XenbCuHkK, Typky n MosHeyy (PuHnaHaus), Jlyng n Ynncana (LWseuws),
Beprex (Hoperus), Tapty (Sctonus), KénbH (Mepmanns); MHCTUTYT meTeoponorim
Makca lNnaHka n UHCTUTYT NONApHbLIX U MOPCKMX nccnenosaHun M. Anbcpena BereHepa
(Fepmanug); LWsenuapckas PenepansHas nonutexHuyeckas wkona SlosaHHsl (LLseruapus);
MexayHapoaHbln HaHceHoBckui LieHTp okpyxatoLlen cpeabl U AUCTaHUMOHHBLIX METOA0B
uccnegosaHusi, CaHkT-lNeTepbypr.

OcHoBHble (hopMbl paboThl: NPOBEAEHME COBMECTHBIX HaY4HbIX PaGoT, akcneauuuii,
nosfieBbIX 1 NabopaTopHbIX UCCNEAOBaHNI MO NPOeKTaM, COBMECTHOe 0bcyXaeHue
MoNy4YeHHbIX pe3ynsTaToB, NOAroTOBKa Ny6nMKauuii, HanMcaHMe oT4eToB, 06MeH
cneumannctTammn, MeponpuaTUst MO 3KONOMMYECKOMY MPOCBELLEHMIO.

MBIMC akTMBHO y4acTBYeT B COBMECTHbIX MPOEKTax no MeXayHapoaHbIM NporpaMmam.

The Institute is a co-founder of the International Scientific Foundation
Nansen-Centre. Key partners for NWPI in international cooperation are
the Ministry of the Environment (Finland); universities of Lund and Uppsala
(Sweden), Bergen (Norway), Joensuu, Turku and Helsinki (Finland), Tartu
(Estonia), Cologne (Germany), Finnish Institute of Marine Research, Federal
Institute of Technology in Lausanne (EPFL, Switzerland), Nansen International
Environmental and Remote Sensing Centre (NIERSC, Russia), Max Planck
Institute for Meteorology (MPI-M, Germany) and Alfred Wegener Institute,
Helmholtz Centre for Polar and Marine Research (Germany).

The main cooperation formats are joint studies, expeditions, field- and
laboratory-based work on projects, joint discussions of the results,
preparation of papers and reports, researcher exchanges, environmental
education activities.

NWPI is an active participant of joint projects under international programmes.

HBIIC KapHII PAH



NMPOBEAEHUE SKCMNEOULUUOHHBLIX PABOT EXPEDITIONS

OkcneamunoHHble paboTbl Ha BogHbIX 0GbekTax NPoBOAST C UCMNONb30BaHNEM
Hay4yHo-mccnegoeaTenbckoro cygHa (HUC) «3konor» knacca MIP-3,5, Bogovsme-
weHuem 214 per. T, 06opynoBaHHOro AByMst nabopatopmsimm, CyTHUKOBOW CUCTEMON
cBsi3n 1 BesonacHoctn (FTMCCB), coBpeMeHHbIM HaBUraUMOHHbLIM 000pYLOBaHNUEM,
rMapPONOrMYecKUMN neGefkamm n kpaHamu.

YHuKanbHble UCCMeQ0BaHUS MarnbiX 03ep, TUMNYHLIX 4N naHawadTos
deHHockaHaun, NpoBOAATCSA Ha onopHow 6ase, pacnonoxeHHon B 100 km
ot r. MNMeTpo3aBoacka B n. Benaepkol.

CEPUA «JTMMHONOINA» THE SERIES «LIMNOLOGY»

Cepusa «JlumHonorusi» xypHana « TPY[bl KapHLl PAH»
(http:/transactions.krc.karelia.ru/section.php?plang=r&id=609)

Cepuist NOCBsiLLeHa pedynsTaTam KOMMIMEKCHbIX UCCNenoBaHnii BOAHLIX 0GbEKTOB
Mo crieayroLLM HanpaeneHusiM:

¢ CoBpeMeHHOe COCTOsIHUE BOJOEMOB (TMAPOnorus, rmapo6uonorus, UXTMonorus,
TMAPOXMMUS, TMAPOCU3NKa U JpyrMe HanpasreHust).

© OYHKLMOHMPOBAHME 03ePHO-PEYHBLIX CUCTEM U MX BOAOCOOPOB.

L4 I/I3yL|eH|/|e N3MEHYNBOCTN BOAHbLIX CUCTEM MNOA BINAHNEM KITMMATUYECKUX N
aHTPONOreHHbIX (baKTOpOB. 3KCI'IepI/IMeHTaJ'IbeIe nccnenoeaHuUAa U MoaennpoesaHUe.

L MOHVITOpI/IHF, NpPOrHo3npoBsaHne N3MEeHeHUN, I'IpO6J'I6MbI BOCCTaHOBIEeHWUA,
paunMoOHanNbHOro NCNOMb30BaHNA U OXpaHbl BOOHbIX CUCTEM.

¢ ManeonMHOMOIMYecKe MCCreqoBaHus, PEKOHCTPYKLMSA U UHTeprpeTaums
UcTopuM 03ep.

Expeditions on water bodies are based on the research vessel of the river-sea class
«Ecolog» (class M-PR-3,5 in the Russian River Register), displacement tonnage 214 reg. t,
with two laboratories, satellite distress and safety system (GMDSS), modern navigation
equipment, coring winches and cranes.

Unique studies of small lakes typical of Fennoscandian landscapes are carried out
at the field station in the Village of Vendery, 100 km from Petrozavodsk.

The Limnology Series in the scientific journal «Transactions of KarRC RAS»
(http://transactions.krc.karelia.ru/section.php?plang=r&id=609)

The series is devoted to the results of multi-disciplinary studies of water objects in the
following thematic areas:

* Present-day state of water bodies (hydrology, hydrobiology, ichthyology,
hydrochemistry, hydrophysics, and other aspects).

e Functional characteristics of lake-river systems and their catchments.

¢ Research into the variability of aquatic systems under climatic and human impacts.
Experimental studies and modeling.

¢ Monitoring, prediction of change, issues of restoration, sustainable use and
conservation of aquatic systems.

¢ Paleolimnological studies, reconstruction and interpretation of the history of lakes.





