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MHCTUTYT BOAHbIX NMPOBJIEM CEBEPA
KAPEJIbCKOIro HAYYHOIo LEHTPA PAH
- UBNC KapHL| PAH -

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

WHCTUTYT CO3[AH B COOTBETCTBWW C MOCTAHOBJIEHVMEM NPE3NOVNYMA PAH Ne 142 OT 14 MAA
1991 I. HA BASE OHOIO 3 CTAPEVLWIX NOOPASAENEHNN KAPENTbCKOIO ®UMANA AH CCCP —
OTOENA BOOHbIX MPOBJIEM, OBPASOBAHHOIO 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

MAIN PUBLICATIONS

METPO3ABOACK e 2016 e PETROZAVODSK



HAYYHAA OEATEJIBHOCTDb SCIENTIFIC ACTIVITIES

E_—— 13 UICTOPUN UHCTUTYTA (OTAENA)

BOOHbIX NPOBJIEM CEBEPA:

lMepBbIM pykoBOAMTENEM CeKTopa, a noTom otaena ¢ 1946 r. Obin KpynHbIN rmapo-
TexHuk C.B. Mpuropees. B gansHenwem otgenom pykosogunu N.M. HectepeHko,
B.A. ®penHgnuvHr u H.H. dunaTos, KOTOPLIN CTan AMPEeKTOPOM-OpraHn3aTopom
MBIC KapHL, PAH. B Otgene u B MIHCTUTYyTe paboTanu Takne U3BeCTHbIE y4YeHbIe
n cneumanucTtsl kak IN.I" JTo63a, C.A. bepcoHos, H.C. XapkeBuy, I"J1. MpuueBckas,
B.A. Cokonoga, A.A. AHToHoB, K.[. NutnHckas, KO.B. JutuHckun, B.X. Nudnu,
E.lM. Bacuneesa, 3.C. KaydmaH, W.K. NoneHos, MN.M. BospuHos, B.M. ®eoktucros,
M.N. Hukonaes, W.B. NMomasosckas, M.I1. MeTpo., A. M. MmuHckuin. KO.A. Cano u
MHOrue gpyrue.

OCHOBHbIE HANPABJEHUA OEATENIBHOCTU:

© OLIeHKaCOCTOSIHUSA BOAHBIX PECYPCOB 1 BOAHO-3KOMOMMYECKOro noTeHumana Tepputopum
¥ pasBUTME Hay4HbIX OCHOB YMpaBneHusl BogHbIMU pecypcamun CeBepa
Poccuu, Bkntoyas nx oxpaHy, UCromnb30BaHWe U BOCCTAHOBIEHME.

* BoisiBneHve doyHOamMeHTanbHbIX 3aKOHOMEPHOCTEN (PYHKLMOHUPOBAHWS 03€PHO-PEYHbBIX
CUCTEM U UX N3MEHYMBOCTY NOA BINSHUEM NPUPOAHBLIX MAHTPOMNOreHHbIX (PakTopoB.

« Hay4yHoe o6ocHOBaHMe NpupoaoOXpaHHbIX U BOCCTAHOBUTENbHBIXMEPOMNPUATUN,
COBEpLUEHCTBOBaHVE METOA0B YNpaBeHs BOAHbIMU pecypcamm 1 NPOrHO3NpoBaHUA
VX U3MEHEHUN.

® AHanM3yCcTONYMBOCTU BOAHBLIX OGBEKTOB K @aHTPOMOreHHbIM BO3AENCTBUAM (LLENonos-
HO - ByMakHOW, MeTannypruieckon 1 ropHogobbIBatoLLE NPOMbILLNIEHHOCTH, NECHbIX
BbIPY6OK, CEMbCKOXO3ANCTBEHHOW U NTECHOW Menuopaumu, He@TSAHbIX U ra3oBbIX
npombicnoB) B ycroBusix Cesepa Poccuu.

OCHOBHBIE OB BbEKTbl UCCNEQOBAHUM:

Benoe mope, OHexckoe 1 Ilagoxckoe o3epa,
03EepHO-peYHble CUCTEMbI U UX Boaoc6opsbl,
noasemHble Boabl Kapeno-Konbckoro permona,
Bonoroackon, JleHMHrpagckon n ApxaHrernbCcKom
obnacre.

MBIMNC KapHL|, PAH pacnonoxeH B yHUKanbHOM
Mo KONMYEeCTBY BOAHbIX OOBLEKTOB pervoHe
C MHOTOYUCMEHHBIMU 03€PHO-PEYHBIMI CUCTEMaMM
(B Kapenuu - okono 60 Tbic. 03ep 1 27 TbIC. pek),
boratoM 3amacamu MOA3EMHbIX BOA, 1
B HenocpeacTBeHHoW 6rnmn3octu k Jlagoxckomy,
Onexckomy o3epam Bernomy mopto n Apktuyec-
KOMY pEervioHy.

NOTES FROM THE HISTORY OF THE NORTHERN u—

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. Antonoy, K.D. Litinskaya, Yu.B. Litinsky, V.H. Lifschitz, E.P. Vasilieva,
Z.S. Kaufman, |.K. Polenov, P.M. Boyarinov, V.M. Feoktistov, |.I. Nikolaev, |V. Pomazovskaya,
M.P. Petrov, A.M. Glinsky, Yu.A. Salo and many others.

MAIN SPHERES OF
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.

e Identification of basic patterns in the
functioning of lake-river systems, and
% their variations under the influence of
-7 Mamm™  natural factors and human impacts.

BUTHEUHA D

¢ Scientific substantiation of conservation
and restoration measures, enhancement
of the methods for water management and
prediction of potential changes.

e Analysis of water bodies' resistance to
human impacts (pulp-and-paper, metal
processing and mining industries, logging,
« farmland and forest drainage, oil and gas

fr— extraction) in the North of Russia.

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.



MHCTUTYT ocyLLecTBNSET Hay4yHoe U MHAOPMaLMOHHOEe obecnedveHne NpuHATUS
pelweHnn degepansHbiMun (FTocynapcteeHHas dyma, CoseT Penepauun)
n pernoHanbHbiMK (MpaButenscTeo Pecnybnukn Kapenus, MuHucTepcTBo
no NPMpPOLONONb30BaHuMo 1 akonorun Pecnybnukn Kapenus, 3akoHogaTtensHoe
cobpanue Pecnybnukn Kapenus) opraHamu rocygapCTBeHHOW BNacTy No paspaboTtke
pekoMeHAaumnn Ans yny4yweHns CoCTosHNS okpyxatoLlen cpeabl Ceepa Poccun.

Ocobas ponb MHCTUTYTa 3aKM4aeTCs B HAy4YHOWN OLEHKE KayecTBa BOA, PasnnyHbIX
BOJHbIX OGLEKTOB 1151 UX UCMOMb30BaHWS U OXpaHbl, B MPOBEAEHUM HAaYYHbIX UCCIeo-
BaHMIA MO MOUCKY HOBbIX MCTOYHUKOB NUTHEBOrO BOAOCHABGXEHNS Ans yCTONYNBOTO
obecneyeHns HaceneHns permoHa YncTom NnuTbeson Bogon (PeagepaneHas MNporpamma
«YnyulleHne NMTLEBOIO BOJOCHaOXeHNst HaceneHns PDy), B oLeHKe BNUSHUS KnumaTa
Ha KOMGOPTHOCTb NPOXMBAHNSA HAaCENEHUs Ha CEBEPHbIX TEPPUTOPUSIX MO 3anpocam
3akoHopaTenbHoro CobpaHusa Pecnyonuku Kapenus n Komuteta no Cesepy locaymbl PO,
B pa3paboTke PenepanbHoro 3akoHa «O6 oxpaHe Jlagoxckoro n OHEXCKOro o3epy.

Bnepssle 3a nocnegHue 50 neT no AaHHbIM
MHOTOMETHUX UCCrneaoBaHuii n3naH
crnpaBoyHuK «O3epa Kapenumn».

03 epa CuctemaTtusmpoBaHHasi HdopmaLmsi
no 225 Hanbonee n3y4yeHHbIM Bogoemam
ap eﬂuu Kapenuun no3BonsieT BbINONMHUTb

CpaBHUTEMbHbIN aHaNN3 UX XxapakTepUCTuK,
0600LLEeHNE NP OLIEHKE BOAHbIX U
w \ B1onornyecknx pecypcos n paspaboTtke
reonHOPMaLMOHHbIX CUCTEM, a TaKkKe
MCMonb30BaTh AaHHbIE NPY NMPUHATAN
yrpaBneHYeCcKMX peLleHnii ans
paLMOoHanNbHOro UX UCMOMb30BaHWUS,
OXpaHbl N BOCCTAHOBMEHWs. BbisiBNeHbl
3aKOHOMEPHOCTU (PYHKLIMOHMPOBaHUS
BOAHbIX 3kocucTem Cesepa nopg BRNsiHEM
NPUPOOHBIX U @HTPOMOreHHbIX (PAaKTOPOB.
PaspaboTaHbl METOAMKMOLIEHKN
[0MyCTUMOWN aHTPOMNOrEHHON Harpy3ku Ha
BOoAHble 06bekTbl CeBepa C y4eToM
pervoHaneHom cneumndgukn Bog.

B 2015-2016rr. npoBeAeHbl KOMMIEKCHble MeXAyHapOAHble UccrnefoBaHns no
Poccuiicko-LUBernapckomy rpaHTy «Jlagoxckoe n OHexckoe o3epa. XXusHb nogo Nbaomy».

MAJOR ACCOMPLISHMENTS:

The Institute provides scientific and
information support to decision-making
at the federal (upper and lower chambers
of the Parliament) and regional
(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.

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
programme “Improvement of public drinking
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
Federal Act “On Lakes Ladoga and Onego”.

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.

Procedures for estimating permissible
human pressure on waters in the North have
been worked out keeping in mind the regional
specifics.

HAYYHAA OEATEJIBHOCTb SCIENTIFIC ACTIVITIES
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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 UBIIC: | ee—
3AM. AUPEKTOPA 3AM. AUPEKTOPA
AM PEKTOP ng HAYKE no osuﬁ"_ BOMPOCAM MBIcC KapHLI, PAH - ropunanyeckmn

camocTosiTeNbHasA Hay4yHas opraHusaums,
OCYLLECTBSAET CBOK AEATENBHOCTb
Ha OCHOBaHWK YcTaBa.

YYEHbIN
CEKPETAPb NWPI KarRC RAS is a legally
4 i independent scientific organization

operating conformant to its By-laws.

TEOTPA®UMN U TUAPOXMMUK U

ruaPoONOrAN TMAPOTEONOTAN

B pomxHocTn amnpektopa UBIMC
iE KapHL, PAH ytBepxxaeH ¢ 11.06.2013 r.

CpOKOM Ha 5 neT A.rH.,

TMAPOEMONOTMA NANEONMMHONOIM TUAPOGU3NKA Cy6etTo AMUTpMI AnekcaHapoBuY.
a The Director of NWPI KarRC RAS
it is Dr. Dmitry A. Subetto, instated in this

HHS RO SKCNERMLIM il ﬁsrs]i;i%% I%r a 5-year term starting

OBPA3SOBAHME ’

BEH/JHOPCKMIA ' HAYYHO-OBPA3OBATE/bHBIA

OMOPHBIR NYHKT LieHTP O.A. Cy6etTo

B cTpykType uHcTUTyTa NsATh NabopaTtopuii:
e reorpadomu ¥ rMaponorMn

* ryapobuonorum B uHcTtuTyTE paboTatoT 79 COTpyaHUKOB,
e rMAPOUIVIKM B TOM uncne 40 Hay4HbIX COTPYAHMKOB

e TUOPOXVMUW U TMAPOreornorm (22 xangnpata n 6 JOKTOPOB Hayk),

® ManeonMMHONorMn 1 yneH-koppecnoHaeHT PAH — CoBeTHUK

e HAC «dkonor» PAH, npodeccop, A.r.H., 3acny>XeHHbI

nesrenb Haykn Poccun n Pecny6nuvkm
Kapenusa ®unaroB Hukonan HukonaeBuu.

The Institute is structured into 5 laboratories:
e 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.

HWC «3koror» H.H. ®unatoB
There is a research vessel «Ecolog»



E—— HAIMPABJIEHUA:

o KOMnneKcHble CUCTEMHbIE

nccnegoBaHms OYyHKLUOHUPO-

BaHUSI 03€PHO-PEYHBIX CUCTEM W |, 1y peormscsam s s sore
RO (lams s

nx sogocbopos, benoro mops, .,

JTapoxcKoro v OHEXCKOro 03ep i fasimeen

13, Tezemnn

B YCIOBMSAX @aHTPOMOreHHOro K i

BO30ENCTBUS U UIBMEHEHUI [ St
LA, brumneeese covuy

KrnunmMmara. A3 TIINCIGTHATCIIT

SAPAKTEPHCTITRN RIDCROR, KE10TD
wnes

ALL M poibogi jorw Baroeing Gcasts i
e OueHKa BOIOPeCypCHOro i oncan OO
noTteHunana pernoHa un | Pt s
pa3paboTka Hay4YHbIX OCHOB

paLumMoHansHOro Npupoao-

nonb3oBanms. OueHka 1 aHanms ATJIAC BEJIOrO MOPS1 Y BOJOCBOPA

KOMMMEKCHOIO NCMOMb30BaHMS U OXpaHbl
BOAHbIX PECYPCOB C YYETOM MEHSIFOLLMXCS COLManibHO-9KOHOMMUYECKMX YCIIOBUIA U
aHTPOMNOreHHOW Harpy3ku Ha BoaHble 0ObEKTLI U MX BaccenHbl.

® [lccnegoBaHune BnaroobMeHa necHbIX U BONOTHBLIX FEOCUCTEM B YCIOBUSX aHTPOMOreHHOro
BO3OENCTBUS U UIBMEHEHUI KMMaTa.

* /13yyeHune npeobpasoBaHnsi BOOHO-(OU3NYECKMX CBOMCTB, MMAPONOrMYECKUX PEXNMOB
O0NOTHBIX 1 3a60M0YEHHbIX NOYB 1 BOAOCOOPOB NOA BIUSHUEM UX OCYLLEHUS.

® [pumeHeHue reorpadmnyecknx MHPOPMaLIMOHHBIX CUCTEM ANA peLleHns BOAHO-
3KOMOrMYecKkMx BOMNPOCOB, OLIEHKN KayecTBa BOA 1 Bogocbopos., cosgaHne 6a3s n 6aHkos
OaHHbIX. BHegpeHve HOBbIX TEXHOMNOIrMN ANA CO34aHNs TeMaTU4eckux aTracos,
KapT-cxeM npupodHbix pecypcoB Kapenun. PaspaboTka MHOPMaLMOHHBIX CUCTEM

Ansi OpraHoB yrnpaBreHust.

O3EPA ®EHHOCKAHLOWN Y BOCTOYHOU AHTAPKTU/bI

PYKOBOOUTEJb JIABOPATOPUM: | —

DOUNATOB
Hukonan HukonaeBuy4

CoBeTHuk PAH,
uneH-koppecnoHaeHT PAH,
[OOKTOP reorpacuyeckunx Hayk,
npodeccop

HEAD:

Prof. Nikolai Filatov,

DSc (Geog.),

Corresponding member of RAS

RESEARCH THEMES:

s 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.

e 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: ACCOMPLISHMENTS: —

e OueHeHbl 3meHeHusi o3ep, pek Cesepa Poccum, B Tom uncne Jlagoxckoro un
Onexckoro, a Takke benoro Mops npu KNMMaTU4ecKnx 1 aHTPOMOreHHbIX BO3AENCTBUSAX.
Pesynsrathl onybnvkoBaHb! kak B Poccuu, Tak 1 B MexayHapoAHOM M3aaTenscTee
Springer B 1999, 2003, 2005, 2010, 2012 rr.

e CosfaHa akcnepTHas cuctema Ansi OLeHKN BOAHbIX U B1ONOrMYeckMx pecypcoB o3ep
B YCINOBUSIX HEAOCTATKa UM OTCYTCTBUSI LAHHbIX MO MMAPONOrMYECKUM, XUMUYECKUM,
Guonornyecknm napameTpam C UCMofb30BaHNEM METOLOB TEOPUN UCKYCCTBEHHOTO
VHTennekTa, 6a3 gaHHbIX 1 6a3 3HaHWIA.

e B pamkax npoekta PH® onpeneneHbl pervoHanbHble 1 rnobanbHble 0cobeHHOCTH
BHYTPUBEKOBbIX N3MEHEHWI YPOBHEN U 3NEeMEHTOB BOAHOIO GanaHca KpynHenwmx o3ep
Poccuu, Takux kak Baiikan, Nlagoxckoe, OHexckoe n becctouHoe Kacnuiickoe
MOpe-03epo. YCTaHOBIEHO, YTO rnobansHoe notenneHne 3a nocnegHve 30 net nposs-
NAETCA B MU3BMEHEHUN TMAPONOTMYECKOro PexXnuMa 1 B 9KOCUCTEMAX pasnmyHo. ITu
M3MEHEHUs1 3aBUCHAT OT pervoHasbHbIXx 0COBGEHHOCTEN KnuMaTa 1 Bo4ocOopoB.

e PaspaboTtaHa u ucnonb3yetcs B paboTte opraHoB ynpasneHus Pecnybnuku Kapenus
crneunanuampoBaHHas reoMHgopmMaumoHHasa cuctema «BogHble 00bekTbl HA TepPUTOpPUM
PK» kak nogcuctema eguHon M'MC Pecnybnukn Kapenus.

e B pamkax 06LepoccMIncKon NporpaMmmbl «YnyylleHne nMTbeBOro BOAOCHabXeHMs
HaceneHust PO» Ha Tepputopun Pecnybnukv Kapenusi, a Takke B pamMkax nporpamm
dyHAaMeHTanbHbIX NCCNEAOBaHMI BbINOMHEHbI paboTbl N0 060CHOBaHMIO 3anacos
1 Ka4yecTBa NOBEPXHOCTHBIX U NOA3EMHbIX BOA,.

e PaspaboTaH MeTod pacyeTa U3MeHeHUn CToka npu pybkax neca Ha TeppuTopum
Kapenuu, ¢ ncnonb3oBaHMem KOTOpOro onpeaeneHa AvHaMuka aHTpororeHHon cocTas-
NSlOLLEeR BOAHOIO CTOKa NpU pasnuyHoi UHTEHCUBHOCTM J1eCO3aroTOBOK.

¢ BnepBble co3gaHbl 3NeKTPOHHbIE
atnacel Benoro mops n Bogoc6opa,
nepBbIV reorpaduyecknii atnac
Kapenuu n npu yyactum Bcex
na6opatopuin MBIMC nagaH atnac
OHexckoro o3epa.

s [IpoBoasTCA mMccrnegoBaHust
no Mporpammam PAH «ApkTukar.
CosmecTHO ¢ MO PAH, IBM PAH
n UMM KapHLL PAH cospaeTtcs
3-D maTtemaTtnyeckas Mmogenb
Benoro mops, paspabaTeiBaeTcst
MH(OPMaLMOHHas ocHoBa Ans
Mopsi 1 Bogocbopa kak
COLIM0-3KO0r0-3KOHOMMUYECKOW
CUCTEMbI AN NPUHATUSA
YNpPaBNeHYECKNX PeLLEHNUIA.

¢ 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.

e 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 DRcnepThan cHCTEUA
information system “Water Objects in Oazepa Kapenun
the Republic of Karelia” was created as T
a subsystem of the Republic of Karelia
common GIS, and introduced to the
regional government authorities.

¢ 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.

* 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.



[ HAMPABJIEHUA: PYKOBOOUTEIb JIABOPATOPUM: - o—

® /I3yyeHne CTPYKTYPHOM 1 (OYHKLIMOHANbHOWM KATTMHKUHA
opraHusaumu 1 AUHaAMUKM COOBLLECTB BOAHbIX o
3KOCMCTEM CeBepo-3anafHoro permoHa Poccum. Hatanus MuxainosHa

[OKTOpP BMOMOrMYECKX Hayk,
e /layyeHrie MexaHu3MoB TpaHcopMmaLmm

BO/JHbIX COOBLLECTB U OCHOB YCTOWYMBOCTU npocpeccop.

BO[IHbIX 3KOCUCTEM B YCMOBUSX Pa3HOTUMHOTO

aHTPOMNOreHHOro BO3AENCTBMS.

* IccnefoBaHne hopMMUpoOBaHUs BOAHOM

dnopbl 1 dayHbl PeHHockaHaun, ee

6uropasHoobpasuns ¢ y4eTom ponv GuonHea- HEAD:

31K B 3TUX npoLieccax. Prof. Natalia Kalinkina,

. DSc (Biol.).

e /I3yyeHre 3akoHOMepHOCTe hoPMUPOBAHNUS

61opecypcHoro NoTeHLana BoAHbIX 3KOCUCTEM,

OCHOB VX COXPaHEHUS 1 PaLMOHanbLHOro

MCMOSb30BaHMs.

RESEARCH THEMES:

* PassuTne cnctembl AONTOBPEMEHHOTO 1 ONEepaTUBHOTO SKOMOMMYECKOro MOHMTOPMHTA » Research into the structural and functional organization and dynamics of communities
1 BMONHAMKaLMM COCTOSIHIS BOAHbIX 06BEKTOB CEBepo-3anafHoro pernoHa Poccum B in aquatic ecosystems of Northwest Russia.

YCNoBUAX aHTPONOreHHoro BO3OENCTBUS U KINUMATUYECKUX U3MEHEHUN.

» [nvestigation 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.

e |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:

« BbinonHeHa KomnnekcHasi oLeHka bropecypcoB
OHexckoro o3epa. MNokasaHo, 4To kopMoBas 6asa
pbi6 B OCHOBHOW YacTu BOgOeMa He npetepnena
3HaYUTENbHbIX U3MEHEHWI, YTO No3BoNseT obecne-
4nTb ynoBbl 6e3 yuepba onsa pblbHoro cooblecTsa
2-4 TbIC. T B rof.

¢ BbisIBNeHbl OCHOBHbIE MexaHW3Mbl TpaHcdopma-
LUy B1OTbI B aHTPOMOreHHO U3MEHEHHbIX BOAHBIX
akocuctemax. PaspaboTtaHa cuctema GronHamkauum
COCTOSIHWUSI BOAHBIX 3KOCUCTEM B YCIOBUSX PasHOTUM-
HOrO aHTPOMOrEeHHOro BO34ENCTBUS.

¢ Bnepsble caenaHbl o6o6LLaoLLme CBOAKN MO
anbrodriope, 300MMaHKTOHY U Makpo3006GeHToCy
ans oueHkn 6ruopasHoobpasmsa BogoemoB Kapenuu.

¢ BoisiBneHa akcnaHcus 1 ObicTpas akknumaTusaums
(2001-2006 rr.) B NMTOpanbHon 3oHe OHEXCKOro
o3epa bankanbckon amcpunoabl — 6EHTOCHOro payka
Gmelinoides fasciatus, KOTOPbIi U3MEHU CTPYKTYPY U (PYHKLNOHUPOBAHNE AOHHbIX
COOOLLIECTB NUTOPAnu, YTO MOXET CKasaTbCs Ha M3MEHeHMN pblIOHOTO coobLuecTBa
BOJOEMA.

* BriepBble KONMMYECTBEHHO OLIEHEH MOTOK SHEepruy B MaHKTOHHOM cUcTeMe nenarvani
OHexcKoro o3epa, KOTOpbIl OTpaXkaeT 3aKOHOMEPHOCTU U 0COBEHHOCTU (reTEPOTPOHLIN
xapakTep) yHKLMOHUPOBAHWSI ET0 AKOCUCTEMBI.

e Co3gaHa perpeccroHHas Mofernb CE30HHON LIMKIMYHOCTU Nenarm4eckoro niaHKToHa
OHexckoro 03epa, nospondrlan oueHUTb yCTOVI‘-IMBOCTb NMaHKTOHHOWN CUCTEMbI U AaTb
BepOHTHOCTHbIVI NPOrHO3 €€ COCTOAHUA.

ACCOMPLISHMENTS: —

¢ 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
of Karelian water bodies.

¢ 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.

¢ 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.



[ HAMPABJIEHUA: PYKOBOOUTEIb JIABOPATOPUM: R —

¢ /lccneoBaHne XMMUYEecKoro cocTaBa NO30BUK
BO/bl BOAHbLIX O6BLEKTOB FyMUOHOW 30HbI e
NUX U3MEHEHWII Noa AeNCTBMEM NPUPOOHbBIX Mérp Anekcanpposuy

1 @aHTPOMOreHHbIX (PAaKTOPOB. [L0KTOP XUMUIECKIX HayK

. MOHI/ITOpMHF KayecTBa NOBEPXHOCTHbLIX U
noA3eMHbIX BO4 pernoHa.

¢ /I3yyeHve npoueccoB hOpMUPOBAHUSA
XUMMUYECKOTO COCTaBa NOBEPXHOCTHbIX BOA
rYMWOHOW 30HbI.

HEAD:
s /I3yyeHne 3akoHOMepHoCcTeNn hopmMmpo- Petr Lozovik,
BaHWs 1 PacrnpoCcTpaHeHns NOA3EMHbIX BOA, DSc (Chem.)
Kapenuu n nepcnekTuB nx Xo3sMCTBEHHOIO R
MCMOMb30BaHWs.
e Tlo1CK JONOMHUTESNbHBIX MCTOYHVKOB RESEARCH THEMES:

fIMTBEBOrO BOAOCHAOXEHNs1 HaceneHns. . . . . . .
A » Research into the chemical composition of water in water bodies of the humid zone,

« HOpMMPOBAHHE AOMYCTUMOTO aHTPOMO- and their change under natural and human impact.

FEHHOro BO34ENCTBUS HA BOAHblE 0OLEKT

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

e Study of the processes through which the chemical composition of surface waters

e COBepLLUEHCTBOBaHME METOO0B . . )
P A in the humid zone is formed.

aHaNMUTU4YeCKOro KOHTpPOsA BOAbI.

e Investigation of patterns in the formation and distribution of groundwater in Karelia,

. . and the potential for its utilization.
JlTabopaTtopus akkpeauToBaHa degeparnbHON Cryx00oi akkpeamTauum

(POCC.RU.0001.512673 ot 10.09.2014) B kayecTBe MCMbITaTeNbHON NabopaTopmm
1 meeT nuueHamnio PeeparnbHoi crnykbbl NO rTMAPOMETEOPONONUN Y MOHUTOPUHTY
okpyxatowien cpeabl (3/2015/2874/100/11).

» Search for additional sources of public drinking water supply.
e 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
(8/2015/2874/100/1).




[ AOCTUXEHUA: ACCOMPLISHMENTS: — |

¢ PaspaboTtaHa reoxumuyeckasi knaccugukauusi NoBEPXHOCTHbIX BOA F'YMUAHON 30HbI
C YY4ETOM KUCIOTHO-OCHOBHOIO paBHOBECUSI B 9TMX Bodax.

» TeopeTuyecku nomnyyeHo 1 060CHOBaHO KMHETUYECKOE YpaBHEHWE TpaHcdopmaLumm
nabunbHbIx BelecT (Pww, Fe, Si, annoxToHHOro opraHM4eckoro BeLLeCTBa U B €ro
coctaBe Nopr) B 03€pHbIX CUCTEMAX.

e MeTogom nabopatopHOro MOAENMPOBaHNUSI U C UCMONb30BaHMEM HaTYPHbIX AaHHbIX
BrepBble onpeneneHbl KUHETUYECKNE XapaKTEPUCTUKM MHTEHCUBHOCTY BHYTPUBOAOEM-
HOrO KpPyroBOopOTa a30TCOAEPKALLMX BELLECTB B NPUPOAHBLIX BoAax, NPeACcTaBsoLEro
LMKIIMYECKYH0 Lienb NocnefoBaTenbHbIX peakumil MepBOro nopsiaka.

e Ha oCHOBaHWUM KMHETUYECKOW MOoZenun TpaHCdJOpMaLI,VIVI nabunbHbIX BELLECTB
B O3€pPHbIX CUCTEMaX paspa60TaHa MeToAMKa OLUEHKN JJ,OI'IyCTMMOVI OpFaHVILleCKOVI n
OGuoreHHom Harpy3km Ha BOAHbIE 00BLEKTBI C y4€TOM nX ACCUMUMSALMOHHON CNOCOBHOCTH.

¢ PaspaboTtaHa npyvHUMNMansHO HOBasi METOAMKA OLEHKW NEPBUYHOM NPOAYKLMN

W [ECTPYKLMM OPraHUYecKoro BELLEeCTBa B MPUPOAHbIX BOAAX, OCHOBaHHas Ha KUHETVKE
Groxmmmyeckoro NoTpebneHns k1ucrnopoaa npy pasnuyHon TeMrnepaTtype ¢ y4eTom
cofepKaH1si aBTOXTOHHOIO U arnfloXTOHHOIO OPraHMYecKoro BeLLecTBa.

¢ BnepBble Ha HOBOM METOAMYECKON
OCHOBE YCTaHOBMEHO COAEepXaHne aBTo-
XTOHHOIO W anfoXTOHHOIO OpPraHUYecKoro
BellecTBa 1 B UX COCTaBe YrneBoaoB,
nvnuaos, 6erkoB U MOYEBUHBI B NOBEP-
XHOCTHbIX BOZaX r'YMWUOHOWN 30HbI.
BbIsiBNEHO, YTO KONMYECTBO aBTOXTOHHOIO
opraHM4eckoro BelllecTBa B BOAHbIX
0ObeKTax HU3KOE HE3aBNCUMMO OT YPOBHSI
nX TpodhmK, 3a UCKMYEeHeM nepuoaa
LBETEHUS! BOAbI.

e Ha ocHOBaHUM MHOTONETHUX AaHHbIX

no cocTaBy aTMOCepHbIX 0CaaKoB,
NMOBEPXHOCTHBIX 1 Noa3eMHbIx Bog, Kapenum
YCTaHOBMEHO NOCTOSHCTBO COAEpPXKaHust
obLero a3ota Bo Bcex He3arpsi3HeHHbIX
obbekTax rmapocdepbl, HO pasHoe
COOTHOLLEHNe hopM asoTa.

f. I
OPTAHUYECKOE BEIIECTBO
e PaspaboTaHbl METOAVKY OLIEHKM
]gl’,I BHOTEHHDBIE 9IEMEHTDI [ONYyCTUMOW aHTPOMOreHHOW Harpysku
' O BHYTPEHHHUX BOJJOEMAX NPy 3BTPOUPOBAHNN U 3arPS3HEHNN BOA.
E H MOPCKHX BOJAX

¢ PazpaboTaHa MeToguKa OLEHKM
Marepuant V Bcepoceniickaro cumnosnyma 3arpsa3HeHns BoA C UCMorb3oBaHNEM
MR R HADOIRLI Y e pervioHanbHbix MAOK.

¢ 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 (Pw«t, Fe,
Si, allochthonous organic matter and Nor in it)
transformation in lake systems has been
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. NO:

¢ 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.

e |t 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.




[ HAMPABJIEHUA:

® DKCNepUMeHTarnbHbIE UCCIEA0BaHNSA U YUCIIEHHOE MOLENUPOBaHNE MAPOPU3NYECKNX
npotieccoB B o3epax Kapenuu, B Tom uncne OHexckom u Jlagoxckom, n B bernom mope.

* /13y4yeHne TepMUYECKON CTPYKTYPbI U LMPKYMSLMA B PA3HOTUMHBLIX 03epax U UX
BIIMSIHUS| HA 9KOCUCTEMHbIe MPOLeCcChl B FOA0BOM LKIE.

e [napoanHamuka NpuBPEXXHON 30HbI BOMbLUNX 03ep (anBENIVHI, NPUBPEXHbIE
CTPYHbIE TeYEHNs!, BHYTPEHHUE BOSHbI).

b anpoq)msmqecme ncenenoBaHuUA 03epHO-peYHbIX CUCTEM pernoHa B yCIoBUAX
AHTPOMNOreHHoro BO30ENCTBUSA N UBMEHEHUI pernoHanbHOro Knmmara.

PYKOBOOUTEIb JIABOPATOPUM: R —

300POBEHHOBA
ManuHa dayappoBHa

KaHamaar reorpaduueckux 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.

e 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.




[ AOCTUXEHUA: ACCOMPLISHMENTS: |

e CobpaHa yHuKarbHasi — Ha MUPOBOM YPOBHE — KOMNMEKUUst AaHHbIX O MMapocurau-
Yeckux npoueccax B MarblX MESIKOBOAHbIX 03epax, Mo3Borsiolas NpoBOAUTh
CpaBHUTEMbHBIV aHANM3 MeXrofoBoN N3MEHYMBOCTM TeMMNepaTypbl BOAbI U coAepKaHus
pacTBOPEHHOIO KMCIOpoAa Ha pasnuyHbiX MacluTabax BpeMeHU (OT HECKOMbKUX MUHYT
[0 MeCsILieB/Ce30HOB).

* O3epHasa mogenb Flake BHeapeHa B YACIEHHbIA NPOrHO3 norogbl Ans EBponbi.

¢ [1o pesynbrataMm nccregoBaHns KMCIOPOAHOMO peXxuma MenkoBOAHbIX 03ep B noanea-
HbIVi MePUOL YCTaHOBIEHO, YTO B NTIOKaNbHbBIX KOTIIOBUHAX ME30TPOMHBIX Y 3BTPOMHbBIX
03ep hopmMupyeTcs 3HauYMTENbHbBIN A4edULMT KMCNOPOAa, C NOABIEHNEM B MPULOHHOM
cnoe (tonwwmHon Ao 10% oT rny6uHbl MecTa) aHadpOOHbIX 30H, CYLLECTBYIOLUMX A0
paspyLleHuns NegoBOro NoKpoea.

¢ [Mony4eHo npocToe no popMe 1 HeoBGXOAMMOW UH(OPMAaLIMK COOTHOLLEHME,
No3BOsIOLLEE 3apaHee OLEHNUTb U3MEHEHUEe CoAepKaHus pacTBOPEHHOTO K1ucriopoaa
B MENIKOBOZAHOM 03epe B TeyeHue MoaneaHoro nepvoaa.

e Ha ocHOBaHWM AaHHbIX M3MepeHMIZ OUeHeHbl BoCXo4dLine KOHBEKTUBHbIE CKOPOCTH,
npesbillarnwne MakCmMmarbHble CKOPOCTU oceaaHnA BO,D,OpOCJ'IeVI Ha oAuH-ABa nopsaaka.

» BnepBble ycTaHOBMNEHa CBA3b XxapakTepUCTUK BoAocbopa U UHTEHCMBHOCTY Bogoobme-
Ha o3epa C rMapoonTUYECKUMM NokasaTensMu Boabl. [peanoxeHHble aMnnpuyeckme
3aBWCMMOCTY NO3BOSAOT C OCTATOYHOW TOYHOCTbBIO OLleHMBATb MAPOONTUYECKME MOKa-
3atenu ans noboro BogoeMa Kapenuu npu oTCyTCTBUMM AaHHBIX HATYpHbIX HabniogeHni.

¢ 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.

¢ 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.

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

s 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.

&

Temneparypa, °C



[ HAMPABJIEHUA: PYKOBOOUTEIb JIABOPATOPUM: - o—

e /13y4yeHne 3aKOHOMepPHOCTEN POPMUPOBAHUS JOHHBIX OTIOXKEHW 03EPHO-PEYHbIX CYBETTO
CUCTEM U UX U3MEHEHUM, BbI3BAHHbIX KaK €CTECTBEHHbIMU MPUYMHaMU, TaK U Moz

BrnnaHneM OeATenbHOCTU YernoBeka. HMMTpMM AﬂeKcaH,quBVI"I

5 [OKTOp reorpadmyecknx Hayk
¢ PeKOHCTPYKLMSA KNMMaTa MpoLLSoro v MPpOrHO31poBaHue ero M3MeHeHW.

* /13yyeHne NpoLieccoB aHTPOMOreHHOro BO3AENCTBUSA Ha JOHHbIE OTIOXEHNS.

* l/Iayqume N OoUeHKa peCypCHOro noteHunana o3epHbIX OOHHbIX OTNOXEHWUN C Lienblo
co3gaHuna Haquoﬁ OCHOBbI UX paunoHanbHOro Npupoaonoib3oBaHUA.

HEAD:
e Co3faHve KONneKumnm KepHOB AOHHbIX OTIOXEHWA. Dr. Dmitry Subetto
* Co3naHue 6a3 AaHHbIX JOHHBIX OTMOXEHWIA. DSc (Geog.).
* BHegpeHue reorpaduyecknx nHgopmaumoHHbix cuctem (MNC) ons oueHkn nameHe-
HUIN 03epHO-peYHbIX cuctem CeBepa B NMPOLUMIOM, HacTosiLLeM 1 ByayLuem. RESEARCH THEMES:

° l/Iayqume reHesmca un MOpCbOJ'IOFI/II/I 03€pPHbIX KOTINOBUH U AUHAMUKU UX USMEHEHUA.

» 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.

e 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 NMANEOCITMMHONOI A

[ AOCTUXEHUA:

e [Naneoreorpauyeckme pekoHCTPYKLIMM OCHOBHbIX 3TanoB pa3sutusi OHEXCKoro o3epa
B No3aHeneqHUKoBbe 1 paHHeM ronoueHe MMC-meTtogamu.

e [eoxmmmnyeckne ncecnegoBaHns AOHHbIX OTIOXKEHUN o3epa MeaBegesckoe nokasanu,
YTO OHW cofepaT MaTepuansl, o6pa3oBaBLUMeCs B pedynbTaTte No3gHennecToLeHOBOro
METEOPUTHOrO yaapa 1 BYINIKaHU4eCKOW akTMBHOCTU, npomn3oweailune okono 12900 kane-
AapHbix net Hasag B CeBepHolt AMepuke Hag J1aBpeHTUNCKUM NeAHUKOBBIM LLUTOM.

b Pa3p860TaH N NpUMEeHeH MeTo[ OLeHKU 3arpA3HeHna GorbLuoro Bogoema
Nno KOMMJIeKCy nokasarefnieln XMMnM4eCcKoro coctaBa JOHHbBIX OTIIOXEHUNA.

e [laHa KonunyecTBeHHasi OLleHKa HaKOMMeHNs 1 TpaHcopMaLum opraHnYeckux BeLLECTB
1 BMOreHHbIX 3MIEeMEHTOB B 03€PHbIX AOHHBIX OTMOXEHUSIX T'YMUAHON 30HbI Ha NpuMepe
100 o3ep Kapenun.

* BbinosiHeHa peTpoCcnekTMBHAA OLEHKA XMMUYECKOro COCTaBa AOHHbLIX OTIOXEHUN
BberSGpCKOFO BOAOXpaHunuuia. BblsiBNEeHbl OCHOBHbIE 3aKOHOMEPHOCTU U3MeHEHUA
cocTaBa 1 CBOWCTB OCaKOB B pesynbrate UsMeHeHna ycnosmﬁ ceanMeHToreHesa,
OBA3aHHbIX C nNpeBpalleHneM Bogoema B BOOOXPaAHUTULLE.

» Bnepsble nccrnefoBaHo pacnpegerneHve HedTaHbIX YrNeBoAOPOAOB B AOHHbIX
oTnoxeHusix OHeXCKOro 03epa, U3y4yeH WX KaYeCTBEHHbIV U KONMYECTBEHHbIN COCTaB,
onpeaeneHbl OHOBbIE 3HAYEHNS U OLieHeH apean 3arpsis3HeHusi. BbisiBneHbl OCHOBHbIe
3aKOHOMEPHOCTU TpaHcopMaLmMM HEPTSHBIX YrNEBOAOPOAOB B AOHHBIX OTNOXEHUSX
B €CTECTBEHHbIX YCIMOBUSIX U MNPV aHTPOMNOreHHOM BO3AENCTBUM.

¢ BrnepBble oueHeHa BHyTpeHHsst hocdopHas Harpyska B OHEXCKOM 03epe, nokasaHa
3aBUCUMOCTb yAepXXuBatoLLert CnoCOBHOCTU AOHHBIX OTIOXKEHWA N MHTEHCUBHOCTU MOTOKA
docdopa, NOCTynaroLLero U3 AOHHbLIX OTNIOXEHWIN, OT CTEMNEHU aHTPOMOreHHOro BO3AENCT-
BV U TUNA rpyHTa. BbISABNEHO, Y4TO NPOLECC HaKOMNMEHUS U MEXaHU3M yAepXaHus
doccopa B AOHHbIX OTIIOXKEHNAX ONpeaensieTcs B3avMMO4ENCTBUSMMU ArieMeHTa

C CoeauHEeHVAMNM Xenesa. YCTaHOBIEHO, YTO onpeaensiowmmMm akTopom B NOAAepKaHUU
CTabunbHOrO KOHLEHTPaLUMOHHOMO pexrmMa MUKpoarneMeHToB B Boge OHeXCcKoro osepa
ABMAETCS Npouecc ceammeHTaumn. BoisiBneHbl 30HbI AnareHeTnyYeckon anddepeHumaummn
1 HakonneHust mukpoanemeHToB (Fe, Mn, Zn, Cu, Co, Ni, Pb, Cd ) B AOHHbIX OTNOXEHMAX
B 3aBMCMMOCTM OT FNyOUHbI 3aneraHns 1 rpaHynoMeTpUYecKoro cocTaBa.

LABORATORY OF PALEOLIMNOLOGY

ACCOMPLISHMENTS: — |

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

e 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 VVygozerskoye 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 accumulation process .

and the mechanism of retention of phospho- of the International Conference
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 a
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-OBEPA30BATEJNIbHbIA LEEHTP RESEARCH & EDUCATION CENTRE
«BOAHBIE OB BbEKTbI KAPEJTUM U METO[bl NX UCCIIEAOBAHUA» “WATERS OF KARELIA AND METHODS FOR THEIR STUDY”

[ OCHOBHbIE HAMNPABINEHNA OEATENbHOCTU HOL: REC MAIN ACTIVITIES: —

e HAYYHOE — yyacTtune B Hay4yHOn AeaTenbHOCTU VIHCTUTYTa, e SCIENTIFIC — participation in the Institute's scientific activities, research projects,
Hay4HbIX NPOEKTax, rpaHTax M KOHTpakTax c NpuBneyYyeHmem grants and contracts involving the Institute's PhD students, students from partner
acnupaHToB UHCTUTYTA, CTyaeHToB BY30B-napTHepoB, B TOM universities preparing their coursework and graduation papers, students of the Baltic
yucne 3apybexHbiXx. University Programme.

e OBPA3OBATEJIbHOE - ocyLiecTBneHve negarornyeckomn o EDUCATIONAL — pedagogical activity, lecturing at universities by researchers from
0edATenbHOCTU, YTeHre NeKUnUi HaydYHbIMU COTPYAHMKaMM the Institute and practical training for bachelor, master and doctoral students (under
MBIC KapHL, PAH, pykoBoacTBO NoaroToBKOW KypCOBbIX U agreements with universities).

OMNNOMHBIX paboT CTy4eHTOB, NPOBeAeHNE MacTep-KnaccoB

AN yyuTenen cpeqHux LKO; NpoBeAeHUe NPaKTUK U CTaXKu- ¢ APPLIED - organization and implementation of the seminars, conferences and
POBOK CTYAEHTOB M acnMpaHTOB (Ha OCHOBE [LOrOBOPOB C expeditions.

BY3amu-naptHepamn).

* INTERNATIONAL — participation in various international research and education
e [TPAKTUYECKOE - opraHusaums u npoBegeHne ceMuHapoB, KOHEepeHLMI programmes and projects.
N 3KCMpecc-aKkecneanLuii.
* CAREER GUIDANCE - working with schools (both learners and teachers), children's
« MEXKOYHAPOOHOE — yyacTtue B pasnunyHbIX MeXAyHapoaHbIX Hay4HO-obpa3oBaTerb- environmental centres, protected areas, authorities.
HbIX MpOorpamMmmax 1 npoekTax.
®* OUTREACH - preparation of publications, teaching and learning aids, innovative

¢ [TIPOPOPUNEHTALUMOHHOE — paboTta co wkonamu (yvawmecs v yuntens), AeTCKUMU awareness and education programmes.
akornormyeckumun ueHtpamu, OOMMT, aaMUHUCTPATUBHBIMU CTPYKTYpaMu.

s NTHOPOPMALIMOHHOE — nogrotoBka nevatHbIX U3gaHuii, y4ebHo-MeToanyeckmx
pa3paboTok, y4ebHbIX MOCOOUIA, HHOBALMOHHBLIX MHCPOPMaLMOHHO-00pa3oBaTeNbHbIX
nporpamm.

BOJHBIE PECYPChI:
"

EDUCATION FOR SUSTAINABLE DEVELOPMENT

(HMNOROTWIECKAR WL KDIA-TPAKTHKA)

BOAHAN
W MPHPOAHO-TEPRUTO! BIE KOMIAEKCHI:

MCCAEADBAHH: bI0BAHME, OXPAHA

Boaunan cpepa:
o6yueHue
JNA YyCeTOHYMBOTO
pasBuTHA

ACIMNUPAHTYPA UBIIC NWPI DOCTORAL SCHOOL

WHcTuTyT umeet akkpegutaumio (1853 ot 13.04.2016) 1 6GeccpoyHyio nuueH3nto

Ha nNpaBo BeaeHus obpasoBaTenbHon geatensHocTn (2680 ot 05.04.2012 cepum AAA The Institute obtained accreditation (1853 of 13.04.2016) and s licensed to carry out
Ne 002805), Ha ocHOBe KOTOPOW NPOBOAMUT MOArOTOBKY aCUPaHTOB MO YeTbipeM Hanpas- educational activities (2680 of 05.04.2012, series AAA Ne 002805), and pursuant thereto
nenunsam: 25.00.27 «ruapororusa cyLum, BOAHbIE pecypcbl, ruapoxumusay», 25.00.36 offers doctoral training in four areas: 25.00.27 “land hydrology, water resources, hydroche-
«reoakonorusi» (reorpaduyeckune Haykm), 03.02.08. «akonorms» (bronormyeckme Hayku), mistry”, 25.00.36 “geoecology” (geographical sciences), 03.02.08. “ecology” (biological

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



COTPYAHUYECTBO COOPERATION

CoBpeMeHHbI YpoBEHb UCCIIeAoBaHWI NoaaepxvBaeTcs Gnarogaps TeCHOMY COTpyA-
HUYECTBY C BEAYLLMMU YUPEXAEHUSAMU HALLEen CTpaHbl U 3apyBeXHbIMU HayYHbIMU
opraHu3auuaMu.

E— B PAMKAX KAPEJIbCKOIO HAYYHOI'O LIEHTPA PAH:

Bnarogaps TecHoun koonepauun ¢ apyrummn nHctutytamm KapHL, PAH, Hanuumio
0o6LWmMX nogpasgeneHnin, apxumea, 6ubnuorekn, BoamoxHoctn VIBMC KapHL, PAH kak
Hay4YHOro y4YpexaeHus CyLeCcTBEHHO Bo3pacTatoT. Paa nccnegoBaHuii BbINOMHAETCA
B TECHOM COTPYZAHWUYeCTBe ¢ Apyrumn nHctutytammn KapHLL. Tak, Hanpumep, nounck
noA3eMHbIX BOZ, UCCINeoBaHusl AOHHbIX OTIIOXEHUI, co3aaHne Atnaca OHexcKoro
o3epa - ¢ MIHCTUTYTOM reonorun; Guoxmmmnyeckme NCCrefoBaHus, U3yYeHne anbro-
drnopbl, 060CHOBaHME OESATENBHOCTU OXPaHSAEMbIX TeppuTopuii — ¢ MHcTUuTtyTamm
Guonorun n neca; paspaboTka reoMHPOPMaLMOHHBLIX CUCTEM U UHTEPHET-NPUIOXEHNUN,
BHEpeHVEe COBPEMEHHbIX MaTeMaTUYeCKUX Mofenen Ans nsyvyeHus benoro mopsi - ¢
MHCTMTYTOM NpurKknagHblix matematmnyeckmux nccnegosanuin KapHL, PAH.

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.

[ C MHCTUTYTAMU N OPTAHU3ALIUAMU PD:

C MMBW KHL, PAH B ka4ecTtBe coucnonHutens pabot no ®LIMN «MupoBoi okeaH»;
¢ MI'Y um. JlomoHocoBa - no nporpamme «MHTerpaumnsa», ¢ UL PAH n MBI PAH - no
nporpammam yHaameHTanbHbIx nccnegosanHun OH3 PAH, MHO3 PAH (nccneposaHus
JTapoxckoro o3epa, npoektsl PO n TACUC), ¢ CIMN6 dMU PAH, MO PAH, NBIM PAH,
3WH PAH, PIT1Y um. lepueHa — no nporpammam POPU, ¢ HaHCEHOBCKMM LLEEHTPOM
OKpy>KatoLen cpedbl M AUCTaHUMOHHbIX MeTogoB nccnegosanus, HALIGE PAH, CIiery -
no mexagyHapogHbiMm npoektam (FP 6 n 7, UHTAC, MHKO-KonepHukyc).

Mo obpasosaTtensHbIM Nporpammam VBIC akTnBHO coTpyaHuyaeT ¢ ®eaepanbHbiMm
rocy4apCTBEHHbIMU BIOOKETHLIMY 06pa3oBaTernbHbIMU YYPEXOEHUSIMUN BbICLLETO
npodpeccrmoHansHoro obpasoBaHus: [1eTpo3aBoacKkvin rocyaapCTBEHHbIM YHUBEPCUTET,
MockoBckuin ['ocygapcTBeHHbIn YHuBepcuTeT M. M.B. JlomoHocoBa, Poccuiickuin
rocyaapCTBEHHbIV rMapomMeTeoponorndeckuii yHnsepcutet, CaHkT-lNeTtepbyprekuia
rocyaapCTBEHHbIV YHUBEpCUTET, POCCUINCKMIA rOCY0apCTBEHHbIN Negarormyeckuin
yHuepcuteT um. A. U. lepuena.

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 COTPYOHUYECTBO INTERNATIONAL COOPERATION

MHCTuTyT siBnsieTca coydpegutenem MexayHapogHoro HayyHoro cooHaa um. d.HaH-
ceHa. OcHoBHbIMK napTHepamu VBINC no mexayHapogHOMYy COTPYAHUYECTBY SBMSIOTCA
MwuHuncTepcTBO OKpyXatoLlen cpeabl M MHCTUTYT okpyxatowen cpebl (PuHNAHAMS),
yHuBepcnTeTbl XenbcuHku, Typky n MosHeyy (Ounnsnaus), NlyHa n Ynncana (Lseums),
BepreH (Hopserus), TapTy (3cToHus), KénbH (Fepmanuns); IHCTUTYT meTeopornorum
Makca NnaHka n IHCTUTYT NonsipHbIX U MOPCKUX MccrneqoBaHun um. Anbdpena BereHepa
(Fepmanuns); Lesenuapckan ®enepanbHasa nonutexHnyeckas wkona JlozanHel (LLsenuapus);
MexayHapogHbin HaHceHoBckuin LieHTp okpy»xatoLen cpedbl U AUCTAHLMOHHBIX METOA0B
nccnenosanus, CaHkT-lMetepOypr.

OcHoBHble hopMbl paboTbl: NPOBEAEHNE COBMECTHbIX HAay4YHbIX paboT, akcneauuni,
noneBbIX M NabopaTopHbIX MCCNEAOBaHMI MO NPOEKTaM, COBMECTHOe 0bCyaeHve
NonyYeHHbIX pe3ynbTaToB, NOATOTOBKA Nybnukauui, HanucaHne oT4eToB, OOMEH
cneumanucTamu, MeponpuaTUs Mo 9KONOrMYecKoMy MPOCBELLEHUIO.

MBIMC aKkTMBHO y4acTBYeT B COBMECTHbIX MPOEKTax Mo MexayHapoAHbIM nporpaMmMam.

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.

MBIC KapHIl PAH



NMPOBEAEHUE SKCNEOWULUUWOHHbLIX PABOT EXPEDITIONS

OKcnegnunoHHble paboThbl Ha BOAHbIX 0ObeKTax NPOBOASAT C UCMONb30BaHNEM Expeditions on water bodies are based on the research vessel of the river-sea class
Hay4Ho-nccnegoBaTenbckoro cyaHa (HUC) «Bkonor» knacca MIMP-3,5, Bogovame- «Ecolog» (class M-PR-3,5 in the Russian River Register), displacement tonnage 214 reg. t,
LeHvem 214 per. T, o6opynoBaHHOroO ABYMs TabopaTopusiMun, CriyTHUKOBOW CUCTEMOM with two laboratories, satellite distress and safety system (GMDSS), modern navigation
cBsa3un n 6esonacHoctn (TMCCB), coBpeMeHHbIM HaBUrauyoHHbIM 060pyaoBaHNEM, equipment, coring winches and cranes.

rmaponornyeckumn nebeakamm 1 kpaHamu.
Unique studies of small lakes typical of Fennoscandian landscapes are carried out

YHuKanbHble UccrneoBaHnst ManbiX 03ep, TUNWYHbBIX ANA nanawadTos at the field station in the Village of Vendery, 100 km from Petrozavodsk.
deHHocKaHaMKW, NPOBOASTCS Ha onopHoi 6ase, pacnonoxeHHon B 100 kv
ot r. MeTpo3aBoacka B n. BeHaepsi.

CEPUA «NTIMMHOINOINA» THE SERIES «LIMNOLOGY»

Cepusa «JlumHonorus» xypHana «TPY[bl KapHL, PAH» The Limnology Series in the scientific journal «Transactions of KarRC RAS»
(http://transactions.krc.karelia.ru/section.php?plang=r&id=609) (http://transactions.krc.karelia.ru/section.php?plang=r&id=609)

Cepusi nocBsiLleHa pesyrnbratam KOMMIEKCHbIX UCCrefoBaHni BOOHbIX 06 EKTOB

no crnegyroLwmum HanpaeneHusam: The series is devoted to the results of multi-disciplinary studies of water objects in the
following thematic areas:

e CoBpeMeHHOoe COCTOsIHWE BOAOEMOB (TMAPOIIOrns, rmapobronorus, MXTmonorusi,

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

® OYHKUMOHMPOBaHNE 03epPHO-PEYHbIX CUCTEM M UX BOgOCOOpPOB.
¢ Functional characteristics of lake-river systems and their catchments.

® /I3yyeHne M3MEHYMBOCTU BOAHBIX CUCTEM MO BIUSHUEM KIMMATUYECKUX U

aHTPOMOreHHbIX hakTopoB. JKCNepMMeHTarnbHble UCCNefOBaHNS Y MOAENUPOBaHME. s Research into the variability of aquatic systems under climatic and human impacts.
Experimental studies and modeling.

® MOHWTOPWHI, MPOrHO3MpOBaHWE U3MEHEHU, MPOBNEMbl BOCCTAaHOBIIEHNS,

paumoHanbHOro NCMNONb30BaHUS U OXpPaHbl BOAHbLIX CUCTEM. * Monitoring, prediction of change, issues of restoration, sustainable use and
conservation of aquatic systems.

¢ [laneonvMHonorMyeckMe MCCnenoBaHunsl, PEKOHCTPYKLUMS U MHTepnpeTaums

ncTopumn 03ep. * Paleolimnological studies, reconstruction and interpretation of the history of lakes.
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