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Workshop Summary

GOFC-GOLD offered a 3-day symposium and workshop July 9-11, 2008 at the Institute of Biology,
Komi Science Center of the Russian Academy of Sciences in Syktyvkar, Russia. The primary focus
was on land cover mapping at high latitudes, which is the region that attracts growing interest
because of impacts of global climate change and increasing use of mineral resources. The choice of
venue in the rapidly growing city of Syktyvkar, the capital of the Komi Republic of the Russian
Federation provided opportunities for participation of local users of remotely sensed data. The event
brought together 35 participants from several different cities in Russia (Moscow, St. Petersburg,
Krasnoyarsk, Khanty-Mansijsk, Kirov, Archangelsk, Ukhta, Syktyvkar), and also from USA,
Finland, Norway, and Kenya.

There are unique challenges in mapping land cover at high latitudes including paucity of data, both
remotely sensed and ground, small research community based in the region, and difficulty in
collecting new data. Presentations and discussions were planned to provide an overview of recent
accomplishments and formulate future research needs. The participants also explored opportunities
for coordination and collaboration among research teams and ongoing projects aimed at improved
observations of land cover in the region. Participants reviewed Land Cover Classification System
(LCCS) as a tool for harmonization of available land-cover products and addressed the issues of
using LCCS as a basis for developing map legends for the region. The agenda (attached) included
25 presentations organized in 4 sessions, two discussion sessions, folk music and song concert,
excursion to museum of geology, and a field trip to Lyal’sky Field Station (forest monitoring site of
the Institute of Biology) with opportunities to observe forest types, a flux tower, a peatland, and to
visit a historic village of Ust-Vym’ and a monastery.

The presentations and discussions at the workshop highlighted many accomplishments in mapping
land cover to meet a variety of regional needs including (i) distribution of and changes in forest
cover, vegetation productivity, lakes, peatlands and permafrost, (ii1) monitoring impacts of timber
harvest, oil and gas infrastructure, reindeer herding, and other types of land-use, (iv) integrating
remotely sensed data in land management decisions and studies of soils, wildlife, successional
processes, forest fuel mapping. An upcoming Springer book “Arctic land cover and land use in a
changing climate” (2009, G. Gutman and A. Reissell, Editors) includes materials from several
presentations at the Symposium. Among the pressing regional needs highlighted at the workshop is
the development of methods for extracting thematic information relevant to regional users and
incorporating local expert knowledge; guidance for users on the use of different sensors and
products for specific applications, and synergistic use of data from different sensors and products of
different spatial and temporal resolution. Participants expressed interest in participating and
contributing local expertise to international and regional programs focused on mapping land cover,
including the planned FRA 2010.

Presentation and brief training on LCCS were received with great interest; the idea of unified
international approach to classification was strongly supported by participants. Reconciling LCCS
with national classification standards (including a standard in effect in the Russian Federation) was
pointed out by participants as an issue to be resolved. Expanding classification to include land-
cover change, land use and land-use change is a future need.



Slides from presentations are available at the Institute of Biology web site
http://ib.komisc.ru/add/files/simpozium lccs/ and at NERIN web site http://nerin.scert.ru/ . Upon
approval of this report by participants the event organizers (Olga Krankina and Vladimir Elsakov)
will prepare a brief summary for publication in GOFC-GOLD newsletter. The participants proposed
the Ugra Institute of Information Technology in Khanty-Mansijsk as a venue for a future workshop
to review progress in land cover mapping in Northern Eurasia.

The workshop was supported by START, Russian Academy of Sciences, and FAO (LCCS
training). The logistical support for the workshop was provided by the staff of the Institute of
Biology, Komi Science Center of the Russian Academy of Sciences in Syktyvkar. We are grateful
to the Director of the Institute of Biology Dr. A.I. Taskaev for welcoming participants and for his
leadership in organizing the event. We also thank Scott Goetz of Woods Hole Research Center for
taking notes during discussion sessions.

The local media in Syktyvkar showed great interest in this GOFC-GOLD event and covered it in
local evening news on TV (Channel “Russia”), local radio (station «kKomi-Gory) in 2 different
newspapers («Republic» , Ne 131, 15 July 2008. p.3. (www.gazeta-respublika.ru); and «Molodez
Severa» Ne28, (7359) 10 July 2008. p.2 (www.mskomi.ru)). The information about Symposium
with an overview of presentations was published in Journal of the Institute of Biology («Vestnik
Instituta Biologii», Ne9 (131) Pp 25-29. (see Attachment 3 and
http://ib.komisc.ru/add/j2/files/ib_pdf/vestnik/09-131-2008.pdf")




ATTACHMENT 1

KapTupoBanue 3¢eMHOI MOBEPXHOCTH BHICOKHMX IIHUPOT
LAND COVER MAPPING AT HIGH LATITUDES

cumno3uyM 1 GOFC-GOLD cemuHap y4acTHHKOB PerHOHAJLHOM MH(pOPMAIHOHHOI
cetu CeBepnoii EBpa3zuu (NERIN)
Symposium and GOFC-GOLD Workshop
for Northern Eurasia Regional Information Network (NERIN)

AGENDA
[TPOTPAMMA

July 8, 2008, Tuesday.
Registration of participants, meeting of NELDA project participants and collaborators, optional
tours (city tour of Syktyvkar or other tours)

July 9, 2008, Wednesday
9:00 — 13:30 (The IB conference hall)



9:15—-9:30 Welcome from Komi Science Center of the Russian Academy of Sciences (A.
Taskaev)
9:30 — 9:50 NERIN network update, Objectives of symposium and workshop (O.Krankina)
9:50 — 10:10 NASA-LCLUC and NEESPI Program updates and highlights from “Arctic
Book” (G. Gutman)
10:10 — 10:30 Globcover, GEO-VIS (C. Von Hagen)

10:30 — 10:50 Coftfee Break

Session 1: Challenges and accomplishments in circumpolar and continental mapping (Chair S.
Goetz)
10:50 —11:50 FRA Overview and An innovative approach for continental land cover
mapping and developments on 250-m MODIS derived land-cover map for Northern Eurasia
(S. Bartalev)
11:50 — 12:15 Mapping Land Cover in Northern Eurasia Using a Hierarchical Land Cover
Classification System (D. Sulla-Menashe)
12:15 — 12:40 Cross-comparison and validation of land-cover maps: preliminary results
from NELDA project (O. Krankina)
12:40- 13:00 Results from NELDA-Komi test site (V. Elsakov)
13:00 — 13:20 SCANEX Scanex capabilities for remote sensing at high latitudes —
achievements and plans (A. Barinov)
13:30-14:30 Lunch

14:30 — 18:00 (The IB conference hall)

Session 2: Observations of Land-Cover Change (Chair S. Barlalev)
14:30 - 15:00 Changes in productivity with climate change at high latitudes: the role of
disturbance (S. Goetz)
15:00 — 15:30 High-latitude forest cover loss in Northern Eurasia, 2000 to 2005 (P. Potapov)
15:30 — 16:00 Vegetation classification of the multiple spatial scale satellite images of the
Russian tundra and taiga in CARBO-North project (T. Virtanen)

16:00 — 16:20 Coffee Break

16:20 — 16:50 The map of thermokarst lakes of Russia and they dynamic investigation (V.

Kravtsova)
16:50 — 17:20 Permafrost Dynamics in West Siberia (J. Polischuk)

Wrap-up of Day 1 (V. Elsakov, O. Krankina)
Reception, folk song concert and dance performance

July 10, 2008, Thursday
9:00 — 11:40 (The IB conference hall)

Session 3: Regional needs and future directions of land-cover observations (Chair S. Bartalev)
9:00 — 9:30 Landsat Mapping Developments in Norway and Northwestern Russia and
Associated Research (F. Danks)

9:30 — 9:50 Assessing Climate Changes in Arctic Sweden from a Time Series of MODIS
Images, and Repercussions for Reindeer Husbandry and the Sami Culture (G. Taff)



9:50 — 10:10 Application of GIS and remote sensing methods to soil and permafrost
mapping in the East European Russian Arctic (G. Mazitova & O. Shakhtarova)
10:10 — 10:30 Experience in vegetation fuel mapping in Central Evenkia (A.Volokitina)
10:50 — 11:10 The remote sensing technology in information supplying of public authority
activity in Komi Republic (A. Serov)
11:10 — 11:20 Field trip overview — V. Elsakov

11:20 — 11:40 Coffee Break

11:40 Field trip to Ust-Vym’ cultural center and forest research station of IB, the. visit to
flux tower, demonstration of land-cover types. Lunch included (approximately 14:00 —
15:00)

17:00 — 19:00 (Conference room of field research station)

General discussion: Future directions of land-cover observations in high latitudes (Olga N.
Krankina/Scott Goetz — Moderator/Rapporteur)

Trip back to Syktyvkar (estimated return at 22:00 pm)
NOTE: the station is 1 hour bus ride from Syktyvkar; tea and refreshments provided

July 11, 2008, Friday
9:00 — 13:30 (The IB conference hall)

Session 3: Regional needs and future directions of land-cover observations (Continued, Chair A.
Volokitina)
9:00 — 9:30 The results of virgin forest inventory in Komi Republic and perspectives of
sustainable development (P. Majewski, D. Kutepov, E. Poroshin)
9:30 — 9:50 Comparison between object-based and pixel-based approaches for high
conservation value forests mapping in boreal zone (E.Lopatin, T. Kolstrom, A. Mikhaylova)
9:50 — 10:10 The spatial-temporal structure of succession processes in continental and
insular landscapes of European taiga on basis satellite and field observations (I. Bolotov,
M.Gofarov).
10:10 - 10:30 Remotely sensed data in monitoring of gas/oil extraction and transportation
systems (V. Elsakov, A. Zagorodnaja, M. Tumanov)
10:30 — 10:50 GIS technology in zoological monitoring (G. Kantor)
11:00 — 11:20 Coffee Break

11:20 — 13:20 Session 4: LCCS

LCCS Overview — (C. Von Hagen)

Panel discussion of experience with LCCS application in high latitudes (S. Bartalev, V.

Elsakov, D. Sulla-Menashe)

General Discussion and Suggestions (S. Bartalev, moderator, C. Von-Hagen - rapporteur)
13:30-14:30 Lunch

14:30 — 16:00 (The IB conference hall)

Summary of General Discussion on July 10 (O. Krankina)

Round-table discussion on local priorities in future remote sensing of land cover (Olga
Krankina —moderator, S. Goetz — rapporteur):



What are the critical needs?
What is needed to meet the needs?
Wrap-up and future plans O. Krankina
16:00 — 16:20 Coffee Break

16:20 — 18:00
Excursion to museum of Geology
18:30 Farewell Dinner
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List of Participants

Y4acTHUKHI Organization and web site E-mail

1 Bariniv A. «SCANEX», Moscow, Russia, 119021 abarinov(@scanex.ru
Rossolimo st., 5/22 build. 1 (www.scanex.ru)

2 Bartalev S.A. Institute of Space Research, 117997, 84/32 bartalev@d902.iki.rssi.ru
Profsoyuznaya str., Moscow, Russia
(http://smis.iki.rssi.ru)

3 Craig von Hagen IMMAP (www.immap.org) and Global Land Cover | craigvonhagen@yahoo.co.uk
Network (http://www.glcn.org/news/) Nairobi,
Kenya

4 Damien Sulla- Dept. of Geography at Boston University, USA dsm@bu.edu

Menashe
5 Danks Fiona Norut IT, Norway (www.norut.no) fiona.danks@era.gs,
fsd21@cam.ac.uk

6 Elsakov V.V. Institute of biology Komi SC UrD RAS, Syktyvkar, Elsakov@ib.komisc.ru
Russia, 167610, Kommunisticheskaja st., 28,
(www.ib.komisc.ru)

7 Ermakov A.A. Informathion Centre of Komi Republic, Syktyvkar, ermakov(@agiks.ru,
Russia (www.agiks.ru) agiks@agiks.ru

8 Goetz Scott Woods Hole Research Center, USA sgoetz@whrc.org
(www.whrc.org/borealnamerica)

9 Gopharov M. Institute of Enviromental and Social problems of inepras@yandex.ru
North, Archangelsk, Russia

10 Gutman Garik NASA HQ, USA (http://Icluc.hq.nasa.gov) ggutman(@nasa.gov

11 Kanter G.J. Vjatka State University, Kirov, Russia ecolab@vshu.kirov.ru,

grigory kantor@mail.ru

12 Krankina Olga Forest Department of Oregon State University, USA | krankinao@fsl.orst.edu
(www.oregonstate.edu)

13 Kravcova V.I. Faculty of Geography, Moscow State University, VIK@lakm.geogr.msu.su
Russia (http://www.msu.ru)

14 Krenke A.N. Institute of geography RAS, Moscow Puzachenko [puzak@orc.ru]

15 Kutepov D. Silver Taiga Foundation, Syktyvkar, Russia dkutepov@komimodelforest.ru
(www.komimodelforest.ru)

16 LiN. Information department of Syktyvkar Forest liena2003 @inbox.ru
Academy, Syktyvkar, Russia (www.sli.komi.com) info@sfi.komi.com

17 Lopatin E. University of Joensuu, Finland, Konsalting company | lopatin@forestkomi.ru,
«FORGIS», Russia (http://www.forgis.ru) lopatin@cc.joensuu. fi

18 Maevskii P. Silver Taiga Foundation, Syktyvkar, Russia PMajewski@komimodelforest.ru
(www.komimodelforest.ru)

19 Mazitova G.G. Institute of biology Komi SC UrD RAS, Syktyvkar, galina_m@ib.komisc.ru
Russia, 167610, Kommunisticheskaja st., 28,
(www.ib.komisc.ru)

20 Medvedeva M. Institute of Space Research, 117997, 84/32 medvedeva@d902.iki.rssi.ru
Profsoyuznaya str., Moscow, Russia
(http://smis.iki.rssi.ru)

21 Mikhailova M. Konsalting company «FORGIS», Russia anna_mikhaylova @mail.ru
(http://www .forgis.ru)

22 Plusnina E.N. Institute of biology Komi SC UrD RAS, Syktyvkar, Plusnina @ib.komisc.ru
Russia, 167610, Kommunisticheskaja st., 28,
(www.ib.komisc.ru)

23 Polishuk Y.M. URIIT, Chanty-Mansiisk, Russia yupol@uriit.ru




(http://www.uriit.ru)

24 Potapov Peter Geographic Information Science Center of Peter.Potapov(@sdstate.edu
Excellence, South Dakota State University, USA
(http:// globalmonitoring.sdstate. edu/projects/gfm)

25 Serov A.V. Informathion Centre of Komi Republic, Syktyvkar, aserov(@agiks.ru
Russia (www.agiks.ru)

26 Shachtarova O. Syktyvkar Forest Academy, Syktyvkar, Russia galina_ m@ib.komisc.ru
(www.sli.komi.com)

27 Susiluoto Sanna Department of Biological and Environmental sannamaija.susiluoto@helsinki.fi
Sciences, University of Helsinki, Finland

28 Taff Gregory Dept of Earth Sciences, University of Memphis, gntaff@memphis.edu
USA

29 Taskaev A.L Institute of biology Komi SC UrD RAS, Syktyvkar, directorat@ib.komisc.ru
Russia, 167610, Kommunisticheskaja st., 28,
(www.ib.komisc.ru)

30 Tumanov M.V. Department of enviromental protection, mdtumanov@lk.lukoil.com
"PechorNipiQil", Uchta, Russia

31 Uvarov L. Institute of Space Research, 117997, 84/32 uvarov@d902.iki.rssi.ru
Profsoyuznaya str., Moscow, Russia
(http://smis.iki.rssi.ru)

32 Virtanen Tarmo Department of Biological and Environmental tarmo.virtanen@helsinki.fi
Sciences, University of Helsinki, Finland

33 Volokitina A.V. Sukachev Institute of Forest SB RAS, Krasnoyarsk, volokit@ksc.krasn.ru
Russia

34 Zagorodnaja A.A. Department of ecological monitoring of a.zagorodnyaya@sng.vniigaz.gazp
SeverNipiGas Institute «Gaspromy, Uchta, Russia rom.ru

35 Shanov V.M. Institute of biology Komi SC UrD RAS, Syktyvkar, shchanov@ib.komisc.ru

Russia, 167610, Kommunisticheskaja st., 28,
(www.ib.komisc.ru)
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ME}KﬂYHﬂEOﬂHbIﬁ CUMMNO3NYM
«KAPTUPOBAHWE 3EMHOW NOBEPXHOCTHW BbICOKWMX LUMPOT»

t.G.H. B. Encaxkos, MikcTimyT Guonorme Komw HU YpO PAH; g-p O. KpadkuHa, YausepcureT wrata Cperod, CLIA

IIuporoMacmTadaad TpaHCHOD-
MADUA HKOMOOHEHTOE NPHPOSHEIX
IaHgmA(GTOE OHUPKYMI0NEpHOR obia- )
CTH, BHIGBAHHAA Kak riobarteEmMm  §
HINMATHIECHKIIMII H3MEHEENAMIL, TAK &

H yCoieHHeM aETpomoreEHofl ges- @
TETBHOCTH, cBAsagHol ¢ pocTom mo-
DEIMH MHHEpATEHBIX H DHOICrHYEC-
KHX PEeCcypCcoB, SBIAETCHA CCHOBHOMN
npuunHol MOBEIMIEHEHOTO HHTEpECA
Hayuaol odIecTEEEHOCTH K HCCASI0-
BAHNI HATPABISHHOCTH I MHTEHCHEHOCTH Habrmgae-
MEIX HaMeHeHNH, oneHKe HX mocaegcTEnil n paspabot-
Ke pemesnil, HANpaBIedHEBIX HA VIVUIIERNE YCTOMTI-
BOCTH 3KoCHCTEM. PafoTel ¢ mpHBIEUEHIIEM COVTHITKO-
BEIX HaDmogeHEnti, mosBoIAIIIN IPOBOSHTE KOMILTEHC-
HBIE OPOCTPAHCTEEHHO-BPEMEHHEIE NCCAETOBAHNSE, B
HACTOAIIEE BPEME HEMHOTOTICTIEEHEEL H TEPPHTODIATE-
HO pasobmens:, 4o 0DBACHAETCS HX (PPArMeHTAPHO-
CTBI0 I PABODIIEHHOCTHI0 ¢ HASEMHEBIMI HCCIEI0BAHI-
AMH, OTCYTCTEHEM MeXpErNoHATEEEIX cBR3ell Memay
IPYOOaMH HCCIES0EATENel, TPYIHOCTAME B DOy IeEN
HOBEIX JAEHBIX I PAZPADOTHE ANTOPITMOE HX 00paboT-
k. Pemeanm gam=cll npobreMel 80 MHOMOM CcOOCOO-
CTBYVET pEATHMBANHMA MexIVHEapogHoll mporpammsr
GOFC-GOLD (Global observation of forest and land
cover dynamics) 1 BxogAamell B Eee naEdopMaINoEHOA
ceT and Tepputopun Ceseproit Eepazmm (Northern
Eurasia regional information network) (NERIN, htip:/
Jwww.fao.org/gtos/gofc-gold /net-NERIN.html n
http://nerin.scert.ru/). Corenianmna n
KoHEbpepeEDNH, OPraHN3yeMEle B pPaM-
KaX SAHHBIX OPOrpaMM, oDBESHHAIT
HccaegoBaTETe MHOTHX cTpaH, pabo-
TAMIINX B 0DTACTH COVTHHEOBOTO MO-
HHUTOPMETA.

C 9 oo 11 nons 8 HecturyTe Doo-
mornm Kowmm HIT ¥pO PAH (r. Cax-
THIEKAP) OpOXOJNT cHMITosnyM « Hap-
THPOBAENE 3EMHON HOBEpXHOCTH EBICO-
KHX mupoT+. Ero comenuonxoit sum-
7achk OPHMEHTAINA HA AHATIE OPOIEC-
COB, HADMOZaeMEIX B OPHOOIAPHEIX H
OPILTETANIINY K HIM mipoTax. B pa-
boTe cHMOoEMYMA TMPIHESTN VIACTIE
okoxo 40 coegmanncToE, OpescTABIA-
HINX Hay4HBE, 00pasoBATEeNBHEBIE H
OpoN3ECICTECHHEE yupegerna. Poc-
crfickie MccIeIoBaTeTn ns APKaHDeTh-
cka, Knpoea, Kpacsoapera, Mockszr,
Camuxr-IleTepdypra, CHHTHEEApPA,
Vxrer, XarTe-Mascnficka 1 sapyoes-
Hele Hoatern ns Kemmm, Hopeermm,

) A
s, SYKTYVKAR- il

TOTO, UTOOBI OBCYINTE BOSMOMKHEOCTH

-(q). OpPHBIEIEENA MATEPHANICS COYTHIHO-

‘:‘3 BOTO MOHHTODHETA IS PEIIeENs He-

CTNEHOBATENBCKIE I IDHKTATHBIX 33-

mau. Beumo cpenase okono 25 gornaa-

OoB, O0BEIUHEEHEIX E YeThHIPE CEH-
OHOHHEIY 3ACENAHHA:

— TPYZHOCTH H yCOEXH B KapTH-
POBAENI DIPHVMIOISDEEIN I KOHTH-
HEHTATHHBIX 3KOCHCTEM;

— Habnmpeana sa HaMeHEHIIAME

2
:ﬁ

38MHOT0 OOKDPOBA;

— permoHAILHEIE 33Ja4H I OCHOBHEIE HANPAEICHNS
PazBHTHS HabrmIeHnit 3a 3eMHON MOBEDXHOCTRID;

— CHCTEMA KIaccHOUKAINN seMHOE NOBEpXHOCTH
(LCCE).

Pabora cHMIOSNYMA OTEPELIACE TETLTEIMIT CIOBAMIT
OpUEETCTEHA AupexTopa HuacToTvra bmomormm Homm
HII ¥pO PAH A. Tackaeba, DOMKENABIIErD VIACTHH-
KaM VCHEXOE E PEaTHSAIIN HACKMEHEON mporpamyer.
B cBOEM BRICTYILIEHNH OH OXADAKTEDII30BAT OCHOBHEIE
STANBI PASBNTHS TeXHOMOrH# COyTHHKOBOTO MOHHTO-
PHHTA II FeoHHOODMANNOHHHX cucTeM B HHcTHTYTE
DMoMOrHN, polb KOTOPEIX ANA CTAHOBISHHS JAHHOTO
"Hanpaklednd B Pecovonnke Komu sEeocmopriva. Tax,
COBZAHHEIN B cBOE EpeMs B cocTaBe HacTturyTa oTgen
reonEQOPMANNOEHEIX CIICTEM II KATACTPOR OPHPOSHEIX
PECVDCOB IOSECTHT 0DODIIATE CODPAHEVID B PESVIBTA-
Te nccnegoBaHni nEGopMannx B Buge GHOPOBLIN Te-
MATHYECKIX HApT I aTpHOVINBHHXK 0a3 gaHEHNX. B

Oflee HOTO CTAHET HANOMMHARMEM O HaCblWEHHED paGoTal U BNEYETNEHNAMN
CIIA pn PuErsEInn coDpAMNCE IAA  SHAX CHMNOSMYME

@

10
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1995 r. Ha baae oTgena DeLI cosgad HavuaHo-TexHIYeC-
HIIf MeETp AETOMATHSNpOBAEHCT reonadopMannoEgo
HagacTpoeoil cmecTemur Pecovonmrm Kowmmn (HTII
ATHEC PE, npecfpasoEaHHOE B HACTOHINEE BPEMA B
T'Y «Tepputopnansasii doex mEpopManms:, TEH
PE). Coeomaanersl HacTnryTa H801H0KpaTHO CTAMH-
POBANNICE B XOSE MEMIVHAPOIHEIX ODVUAKIINE HyD-
COE, BEIIOTHATH COBMECTHEIE HCCIS0BATENBCEIE IPO-
EHTHL. B HacToAmnee BpeMA TEXHOMOTHH COVTHNKOEOTO
MOHNTOPHEIA IMHPOKC IPHEASHANTCA INTH DEeIOeHNS
dyHIAMERTATBHRIY NCCTET0BATETBCEINY 34039, B IDI-
KIATHEX M JOTOEODHEIX PAGOTAX 0 COCTABTEHNE Das-
penor npoexTor OBOC, O0C, nEseHepHO-3KOI0THYEC-
HEIX HIECEAHNHA, BMOOTHASMEIX IIS OpeInprsTmit
HedTerasosoro KoMmrerca. [IInpoko pacopocTpaESeT-
CA HApADOTAHHEIN OOET B JaEHOH chepe, 8 2003 =n
2008 rr. opragrz0BEREATHCE COVIARIINE CeMUHADEL I
conenuanncTos «Cesepannourass (000 «BHHITAZ)
u «[lewopannmmaedtes (000 JIyvroia-Kowme), paspado-
TaHE I YNTAKNTCH AEHKINOHHEE KYPCE 18 CTYIEHTOR
CEETHEBHEADCEOTD MOCYVHENEBEEPCHTETA I CRETEIBKADCEOTD
MECHOTO HHCTHTYTA.

OCHOBHEIE 3aJa9HN I OePCHEETHEE] DEATH3AINN
GOFC-GOLD oporpauu ®Ha Tepputopnn CesepHoft Es-
pasum OBUTH OpegcTABAeHEBI B JokIage 1-pa O. Kpas-
wuHEOl (VEneepcuTer mrata Operos, CIIA). 3to cro-
OpINHNPOBAHHAA OPOTPAMMA KOCMITECKIIX II Ea3eM-
HEIX HaDTHZeEnit 3a pacTHTENEEEIM IOKPOBOM, HAIPAE-
MEHHAA HA MOHNTODIED HASEMHEIX PECYDCOE H IICCIE-
TOBAENA TnobanbEEIX nsMerHeanit. Ocobyio BamHOCTE
LTS CHMIOSHYMA OIPeICTABMAST 68 VIACTIHE B OIPOTDAM-
ne passuTHE nEpopManmoaHoll cetnn NERIN, sagaua-
Mn XoTopofl SBISeTCA DOZIepKEA COEINATNCTOR, KO-
OpIMHAINA COOpA I pacHpocTpadeHNe HabmmIeHNN 0
MEeTAZAHHEIY 0 HOBEPXEOCTIH 3eMIN II8 IINPOEODD
Hpyra DOoIBE0BATENEl E PErmoHe I OIA COEINATICTOR
oo raodaTBEERM HEMeHeHNAM.

B ceoenM IDOKTAZE PYHOBOSUTETE OPOTPAMMEL IIO
HaOTHIeHNANM 34 HNIMEHeHNeM SeMHON DOBEpXHOCTH
(LCLUC, Land-Cowver and Land-Use Change) g-p I. I'yr-
maH (HACA, CIITA) opegcTaBni oCHOEHBIE NDHODHTE-
TH I TEXHNTECHNE BOSMOMHEOCTI KOCMITIECKNX MOHII-
TopuHroesrx cucren CIITA. CoexTp Hanpagmeamii, sa-
TPATMEAEMEIX SaHHOH nporpamMmof, oDIINpeHE: TecHOE
xosAficTEo B cenbcHOXOSSHCTEEHHOE ODOIZEOICTEOD,

QOIOTHEE I OPHOPEAHEOECIHEE SKOCICTEMEL, BEOTEEIE
PECYPCEL, YIAepoIHEt DaTaHc, ZErpaganNs 3eMens II
arMochepERE IPOIECcCEl, 0DPAZ0EATEIREEIE IPOrpaM-
MEI I gp. OOINIpHE I ANTapaTHEE BOZMOFHOCTII CIOVT-
HUKOE, DADOTAMIINE B AHATASOHAY ONTHYSCKOTO o
MHUEDOBOTHOBOID VUACTHOE CIOSKTDPA, PASIHYHOTO IPO-
CTPAHCTEEHHOIO PASPENIEHNA H IEPHOSNYHOCTH CBE-
moH. [IoggepEKa PETHOEATEEEIY NCCIEI0EATETBCK IR
HHNIONATHE OCYVIIECTETASTCA B XOJE BEINOIHEHNT I0I-
mporpaMy: LBA (Amasosns), CARPE (Adpnxa),
MAIRS (Azns), NEESPI (Cerepras Espazus). [locaen-
HAEA NOZIPOrPAMMA HMEST IETBRE HMCCISI0BAHNE KITH-
MATHYECKIIX I 3KOCHCTEMHEX aamMogeiicTemil m co-
OHANEHEIX BINAENT I IIHpoKCe ODpegcTABIeHA: Donee
uen B 100 mpoerTax yuacTevEeT okoxo 400 nccaegosa-
rexeft n3 200 nacturyTor 30 pasEmx crpad. Toneko B
Mocree 18 HHCTHTVTOR VHACTEVET E ERIOOIHeHNH 21
opoexTa. OZEEM I3 HeZAEHHY OPOSKTOE CTANO 0000-
MIEHMNEe MATEPHATOE BRIINOIHEHERIX HCCISIOBAHIN B
roTOBAINENcHE K magasm: MoHorpadgmn e¢Arctic land
cover and land use in a changing climate: focus on
Eurasias, B cosmaEnn KOTopol OPHHAIH VUACTHE H
coTpyaEnKN HEcTHTYTa OHOTOrHH.

BEme ob ogsoft KpyoHOH MexavEapoIHaoll wHMITNA-
Tuee, noggep:xuneaenoll O0OH — mporpamme GLCI
(Global land cover network) paccrasan g-p Kpatir Boa
Haren (Kegna). OgaNM I8 BAEHEIL HAODABIEHN Ipo-
rpaMMEl SBAASTCH COZTAHIIE IIODANBHEIX TEMATHUEC-
rnX moepeITHH ((GlobCover), cosgaEme cHCTEMEL Kilac-
cupuranun sedmuaol moBepxHocTH (Land cover classi-
fication system, LCCS) — craggapra IS0 TC 211, pas-
patarmsaemoro FAQ (Food and agriculture Organiza-
tion of the United MNations). JagsEmi cTaEgapT cav-
JENT OCHOBOH OpH cocTaBmeENn 1 pasemTHn Memoy-
HapogHEoH KOHBEHINN OO0 KINMATIYECKIIM H3MeHSHHI-
Au, KoHBeHEINH m¢ NpoTHECIeiic TENED OMYCTEHIIBAHIED,
Pamcapcroft xoEpesEmnn, KmoTcKoro OpoToxoIa, OIS
OEHKH OIomagell, saHENMAEMEIX OTISIBEEIMI SKOCH-
CTEMAMIN, BEIAEIEHNA TPEHIOE NeMeHeHl o gp. Bam-
HEIM COCTAENSKINNM SBeHOM JAHHEIX paboT ZoXmEHD
CTATE VUACTHE DETHNOHAMLHEIX 3HECIHEPTOE, CIOCODHEIX
OpPOBOONTE ONEHKY IMI0DATBHBEIX I KOHTHHEHTAIRHEIX
KAPT B CEOIX DETrNOHAK.

Hosnle NepcHOeXTHEHEE DOSXCOIE I8 HAPTHPOBA-
HIA (PHTONEHOSOE KOHTHHEHTATEBHEX 3nocHcTem Ce-
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sepHOl EBpasnn mo gaggmM covTEnEa MODIS (paspe-
mermey 250 u) Opinn ofozHAMEHRI E JOKIADE I.T.H.
C.A. Bapranega (MHCcTHTYT HOCMIUECKNX HCCI8J0BA-
guit PAH, Mocksa). [Tonyuaemele ¢ HCOOIB30BAHIEM
OpegTaracMelX ATTOPHTMOE KAPTOrpadIUecKIE MATE-
PHAME HMEHT OONBIOVH CTENEHE AeTAALHOCTH, UeM
IIHPOKO MCIoabsveMale OpoayvETel: GLC-2000 (Global
Land Cover-2000, npocTpaHCTEEHHOE pAZpeIIeHIE
1 xm), MODIS IGEP-2001 (Modis international geo-
sphere-bilosphere programme-2001, paspemerne
500 ), VCF (Vegetation continuous field, paspeme-
mane b00 m). Paspaboramaele METOONHH NOSECISHOT
OpOEOANTE SHEr0IHOE 00HOEMSHE KPVIHOMACINTADHEIX
KapT pacTuTensHccTH Poccmn, mocTemHie MOryT GEITE
HHTErPHPOEAHE] ¢ [INPOKO HCOOIBsVeMOol cmcTemoll
Google Earth.

PassooOpasne 8arIfAgoE 00 3aTPOHYTHM TEMAM HE
OOMEIIaANno VUACTHHEAM ToZoliTH K BOOpOCY aKTHEHO-
ro obcyHIeHna paspaboTaEEC cHCcTEMEl KIaccidIIKa-
OHH 3eMHOH DOBEPXHOCTH HKAK HHCTPYMEHTY, COSIAH-
HOMY ANA cOTIACOBAHMSA DECHOHATHHEIX HapTorpadm-
YECKNX MATepPNATOE mo 3eMHCH pactuTensHocTH. Oc-
HOBHVHD IOe0 HacTogmed paoTel m paspaboTaEEOro
OpPoTrpaMMHONS OPOIVETA HPEJCTABNI B CBOEM JOEIId-
ge a-p Kpsiir Bor Maren (FAQ Africover Project, He-
ang). CoriacHo mpelcTABTEHHOMY SoKIamy, Tmooft
VUACTOK 3eMHON m0BepXEOCTH MOMET DBITE OXAPAKTE-
pH3oEAH GOPMATEHEIME KIACCHONKANMOHHEEIMH IDII-
ZHAKAMII, DOPEefeTAIINMI ero IONCKeHNe B Hepap-
xnueckoll crcreme. CXoZCTEO ODpHEHAKOB NOZBOISET
oD BEANHATE YIACTHI B OQHODOTHEIE TDVINE], E Aa7Th-
HefimeM HCOOIBZVeMElE E METHOMACIITAOHOM KapTH-
POBAHHE I MOJeINPOBAHNN. [IpaKkTHUYECKas peannaa-
ona cucTeMel LOCS Ha mprnMepe mscbpamesnii coyr-
HHIEA cpegHero paspemenna MODIS bszuia opogeMon-
crpupoEaHa B gokaage Jammena Cymrra-Mpeamm, ac-
nnpaeTa haxyasTeTa reorpadin BocToRCKOrD YHIEBED-
curera (CIIIA). B mocnegviomet cepii QoK1 0B OBLTR
OpeACTAETEHEl PEZVABTATEL ATAITAINN paspadoTaEHON
NEreHAE OIA TEMATHUECHOrD KAPTHPOBAHNSA TECTOEBO-
ro yuacTHa CasrT-IleTepOvpra (goxaag g-pa O. Epas-
wuHol, ¥YEnsepcurter mrarta Operon, CIIIA) n cesepa
Pecoyonmnen Komn (k.0.5. B. Excaxos, oTgen HoMOb-
HTEPHBIX CHCTEM, TeXHOTorHH n Mogenupoeanns Ha-
cruTyra bmonornm Kowmm HIT ¥pO PAH). Brperers
CCHOBHEIE EIJE! TRPAHCOPMAINI eCTECTEEHHEIX SKO-
CHCTEM TECTOBOTO VUACTHA 3a 30-meTHNtt meprom, gaHa
OLEHKA PAasMEepPOE JaHHEX nzmeHeHnit. IIpegctasnes-
HEIE MATEPHANE DELTH ODOIYVUEHE! B 06 BRIIOTHEHITA
nccnegceaHnil oo npoekTy « NELDA: Bannganna KapT
PACTHTEIBRHOND DOKPOEA I MOHHTODIET €M0 NEMeHeHIH
& Cemepmoift Empasmms (WASA LCLUC Program
NNGO6GF4G).

Harepec caymareneif susean gornag A. BapmaoBa
(HexenepHo-TexgonormIeckit nesTp Crasgdkc, Mock-
Ea), E KOTOPOM OBLTH OpoJeMOHCTPHDOBAHE! BO3MOME-
HOCTH LEHTpA, opragmaoeagsEoro 8 1989 r. m manpas-
NEHHOTO Ea OPefOCTABISHNE HONBIOEATENAM OPOIVE-
TOE AUCTAHIMOHHONO S0HANDOBAHES, cTaHOUN omepa-
teeHoro npoema (UniScan™, Alice-5C™) m TemaTtn-
ueckoff mETEpOpeTannu pesyabraros. I-p I1. Ilotanos
(Vauneepcunrer mrtata KmBeaa Jaxora, CIIA), opex-

CTABHI MaTepHansl of HaMeHEHHN IeCHOTC OCKPOBA
bopeansHON soHED 3a mepmox 2000-2005 rr., moxyues-
HEIE OIpPH AHANTN3E BpemMeHHEEX cepnil gagarmx MODIS.
CornacHo DOTVIEHHRIM PEe3VIBTATAM, JECHEIE TEPPI-
TODHH COKDATHIN CROM Iaomangs #a 1.63 % (35.1
MIH. 'a) OpE 3T0M B POCCHE coXpalmedne COCTAENITO
1.18, a 8 Kagage — 2.34 % ). B To He BpeMsa OTCYTI-
CTENE H3MeHeHNH SBNdAeTca OJHNM M3 KPHTEPHEE LA
EBLOENEHNA MAIOHAPVINEHHSIN JIeCHEIX TeppuTopmil,
FHAYHTENBHEIE MACCHEE] KOTODEIX EEIIEISHE] E CEBED-
Holt i BocTouakx dacTAx Pecoyoanxn Konn. Emoe ogna
moxnang, oxsaTeiBanminit teca Pecoybommen Komm, bbia
cpenar I1. Maesckn, gupextopoM dosga « Cepebparas
Tafiras , KoTopbIfl co00IINT IAHARIE, XADAKTEPHSVIOLINE
0cobDEEHOCTI PACOOICHEHN A MATOHAPYVINEHERIX TECOB
PECTVOMMKI I DACCKASAT 0 peaTHasannn npoexTta « Mo-
pensERR mec [Ipunyepas.

IIpobaene BeanMoZeRCcTEIIA PACTHTEIBHOID IOKPO-
EQ I PErMOHATBHEIN KINMATHYECKHNX ocoberHocTelt Ha
OHPEYMIOIAPHOM VPOBHE OELT DOCEAIIEH JOKIAT I-pa
C. Terca (MecnepoeaTenbekinil HeHTD IpEBECHBIX IMO-
pog. Maccauycere, CIIA). ¥VeermueHNe EoIHUSCTEA
OOGKAPOE HAXOINT DONOEITEISHVI) KODPEIATHEBHYID
CBEEb C DOTENUIEHMEM H MOMeT BOCIPHHEHNMATBECH KaK
FESHO B LENN VESINUEHNd KOHIEETPAINIH JHOKCHIA
Yraepoaa B aTMocdepe U MaMeHeHHA aTbbeno aemHEOR
moEepxEoCTH. [Io HEADMKWIeENAM HCCISSOBATENA, OT-
KJINE BBICOKOMIHDOTHRIX 3KocncTeM CesepHolt Amepr-
N u EBpazun 52 HaDIOIAeMElE HEZMEHEENA PASIIIEH
I OpOABAAETCH E NOKA3ATEIAX OPOSVETHEHOCTII, Hho-
TOCHETETHYeCKON axTHBHOCTH duTtoneHoson (g1a Ce-
eepHON AMepIKDI DOSHTHEHEIE TDEEIE VCILIEHHA (Bo-
TOCHHTETIYECHOH aKTHEHOCTH oTMedYeHE 118 34 % Tep-
PHTCPHN TYHIPOBRX TaEgmadTer). [Ipogomsenne Bo-
opoca, CEA3AEHOrD ¢ momapHofl TemMarnuoft, Hamno B
poxnage npod. A. Boroxntneost (MEcTHTYT Teca mM.
Cyrauera C0O PAH, Epacroapck). Exn OsITa TpoaeMoH-
CTPHPOBAHA OMNPODOBAHHAA METOSNKA KapTorpadupo-
EAHNA DACTHTENBHEIX FOPHUNX MATEPHATOE E IEHT-
paneHoR JEEHKIN,

O-p I'. Tadp (Orgen savi o 3emae, YHNBEPCHTET
mrata Mesmdbue, CIITA) B ceoeM goxIale TDOBET AHA-
IS TPEHIOE N3MEeHEHNA NPOA0TAHTE T6HOCTH BEreTa-
MIOHHEOTO OEPHOoIa, HEZerkcos NDV] macTONIMERIX vIo-
aufi cesepHOro oneHs za mepmog 2000-2006 rr. gns
TeppuTopnn [leenmnm mo gagsE=M ceHcopa MODIS.
PesyasTaTel paboThl JeMOHCTPHPYVEOT HATUUNE SHATH-
MEIX VEenuueHni Ha Tepputopnn [IEenun cpegHera-
poBeix moasatexefi NDVI, yeenmueHme OpogomI#i-
TENEHOCTIH BETETAMOEHOND IEPHOIA, HEMeHeHIIE CTPVE-
TYPEL H COCTABA 3MMENX macTomnm. Bee sTo cmocobHO
HaMEeHNTh KYVIBTYDHO-ICTOpHUecke veton 10 9 =@a-
POJOE CAAMII, 3AHNMAKIINXCA EEIOACOM 0IeHel Hoxee
7000 ner.

O-p T. Buprager (VEnBepcHTeT XelbCHAKH, PHH-
ASHEINA) OPeICTAENT OpegsapHTelbHEIE PeayIbTaTHL,
OoIyuUeHHEE B X0Je peanmsannn mpoerTa +«Carbo-
Norths Esponefickoro coobmectsa (http: /www.carbo-
north.net), vuacTHNHOM KOTOpPOrO SABISETCH M HAII
HecturyT. IIpnsneueEne GaEHEBEIX DASHOTO OIPOCTPAH-
CTEEHHOTO paspemeHns (B mopagxe yeemmuenns: Modis,
Landsat, Aster, Quickbird) m MaTepHaIOR IOIEBEIX HC-

@
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CAefoBaAHME MOSBOINIO MCCIENOBATENH TOATOTOENTH
I OPOEECTH OLOEHKY KAPTE PACTHTEIBEOCTH MOJETIE-
HOf TeppHTOPHH, KOTOpas DVIeT HNCIOOILI0BATECA B
MeNsx MOZEAHPOEAENA YIIepoTHOTo DaTadca. Peayas-
TATEl, DOMYVUEHHEIE E X0OJE EBRIIOIHEHNA CEPHI IPOSK-
T0BE o PeHOCKAEINHN I geabToBoll wactn Daccefima
p. Ileuopa, opepcraenna g-p P. Hasxe (NORUT IT,
Hopeerus).

HaTepecHos HANpaBIeHENE COOPMUPOBATH M Oped-
CTAETEHHKIE HA KOEDEPEeHINH JOKIAIE, IOCEBANIEHHELIE
npobaene AHANIED NEMEHIHBOCTH ILTOMIATN TEPMOHAD-
CTOBEIX O3ep. JaHEHN ODoNasaTedb BEOCHDHENMAETCH
GOABIIMECTECM ICCTeToEaTeneft B KAYECTRE MHIMEHA-
TOp4, OTPAKAKINETD HHETEECHEHOCTE I HATPABIEEHOCTE
raobaTBEEEX KINMATHYECKNX HaMeHeHNH# mocmegHmx
pecarmaetudt. [I.r.1. B.H. Kpasnosoit (MT'Y, Mocw=sa)
GBLTA TPOJEMOHCTDHPOEAHA OOATOTOBIEHHAA HKADPTA
pacIpoCTPAHEHNE TEPMOKAPCTOEBIX O3€p HA TEPDITO-
pun Poccunn ¢ mpegcrasaesHol rpagaomefi maomagn
seprar. d.b-m.2. .M. Tomnmyy (Kropermit HITH
nEGopMaAnHoHENY TexHomgornti, Xaare-Mascnfick)
OpOAEMOHCTPIPOEAT BINAKNE reorpadYecKoro moao-
MEHNA HA NETEHCHEHOCTE HeMeHeHN#. BamHERM MoO-
MEHTOM VUETA HaMeHeHHH SBIAeTCH OPHEISYeHNE pa-
ONOICKANNOHENX gaHEHEX (ERS-2), ncrrmuamnmnx
BANSHNE 00NAYHOTO NOKDPOEA W OCEENIEHHOCTH HA aHA-
nnsupyeMmele noxazarern. K.0.5. B.B. Excarore (Ha-
CcTHTYT Dmomornn, CRHTBEBHEAD) ODpOgEMOHCTRHPOBLL
pPOCT HATEHCHEHOCTH SHAUNMEIY HaMeHEeHHN IIoma Im
TEPMOKADCTOBRIY 086D B MOCTEIHNE TOOL HA TEDPDITO-
pun TYEZposoll nm mecoTvEapoBoil soH PecovOommem
Honm, IIpogeMoHcTpHpOBAHERE IPONECCH HAXOIATCH
E TecHON CBS3H ¢ TEPMNITECHHM pPEXMHMOM TEPPHTO-
DI, T03TOMY ccobnrft mATEpe: Vv cOVINAaTenell BRIGEBAT
ZOENAT, DOCBAMIEHERIN OOBTY KAPTHPOEAHIIA MEP3I0-
Tal i cocraenesEns [HC-cucTeMs: oo Hell Ha TepprTO-
puo epponefickofl wactn Poccnn (x.r.m. I'. MamnTo-
8a, HacturyT brromornn, Crikteiekap; 0. Ilaxtaposa,
Crr TRIEKapcK TR necHo#t MECTHTYT).

AHcTAEOMOEHOE S0HANPOBAHNE JEMIN HE KOCMoca —
E HACTOSIIEE BPEMS AKTHEHO PASBNBAKINAACA 00IACTE
nccaegopaEnii, CoBpeMeHHRe COVTHNKOBEIE TEXHEOIO-
THH OO3BOMSKT DOAVUNTE MATEDHNATE, AKTIBHO IDH-
EMEKAEMEIE I1A PENISHNS OPAKTHUSCKIIX 3aJad, CBA-
ZAHHEIX C MOHNTCOPHETOM DOEEPXHOCTH, HADTHISHIA-
MH 34 N3MEHSHIIHMICH XapaKTe-
DUCTHKAMN &CTEeCTEEHHBIX 3KOCHC-
TEM, UTO SOCTATOYHO AKTVAIEBHO B
CEETE KINMATHUECKNX HaMeHeHNI.

N33 N HENPHHY

B xoge scel KoHgepsHUMK Uapkng Ten-

eHHAA oOcTaHoBKA: 4-p

B cBASHN ¢ AKTHEHEIM TPOMBINIIEHHEM OCEOEHIIEM Ce-
ESpPHEIX TEPPHTOPHNH COVTENECBEIE TEXHOMOTHN BaE-
HEI 008 BRIAEISHIIA OPOIECCOB JErPAJAIINII MIH BOC-
CTAHOBNEHNA MOUEBEHHOTO H PACTHTETHHOrD TOKDOBOE
Ha TEPPHTOPIAX, SATPOEYTEX XosaiicTeeHECl feATen:-
HocTsE. [Io3ToMY EDOAHE ODBACHENNM NETEPEC HAVUHO-
OpAETHYECKNX OpraHnzanuii 11 opragoE IrocyIapcTeeH-
Hoft BTACTH K NpHUETEUEHNE MATEDHATOE COVTHHHO-
EBIX HAOTEAEHUH K PEIIEEND MOHNTOPMHTOBEIY 32049
H OpoBOOIMoMY crMoosnyvMy. Ha sacegammnn 6511 mpeg-
CTABIEH JOKIAN, BEINONESEHEIN coennanneram «Ce-
BEepHHONIa3: (PyH. TPYOOE MoHHTOpHmEra A.A. Baro-
pogeEas) i ¢ Hevopamomaedtes (M. Tymamsos). OomiT
HCIOAB30EAHNA TEXHOTOrHN COVTHNKOBOrO MOHNTODIIH-
ra & nEdopManmog=Hoi DOgIepiEKe OPragoE rocygap-
creerHOit Bractir Pecoyonnuu Kowm npegerasmr A. Ce-
pos (T'Y TdH PE, Cmrrtmexap). Ogua s mpegcTas-
MeHAKY JOKIA00E OPOIeMoACTPHPOEAT PE3VIBTATEL HC-
monksoEaEna [TIC-TexHOTOrHE Opn vueTe OXOTHHYE-
nx BngoB mnsoTHHX (. Kagrop, Barceuf rocygaper-
BeHHEI YHIBEpPCHTET, Kupos). B npeseatamun A. Kpes-
#e (HacturyT reorpadun PAH, Mocksa) ternn mped-
CTAEMNEHEI METOIEl KOPPEKIINI MATEPIIANOE JIeCOVCTROH-
CTEA ¢ OPHEBIeYeHNEeM TEXHOICrHI gHcTAHONOHHOTO
zoggnposaEng. K.r.H. M. Nogapor (HECTHTYT 3KOI0-
rugeckny npobred Cemepa Vp0O PAH, Apxasrenbck)
OpESCTAENA OOKIAN, PACKDHEARINN IccaegoBaHNe
OpOoCTPAHECTEEHHO-BpeMeHHOH CTPVETVPRE! CYHIECCIIOH-
HOT'O IPOIECca B KOETHHEHTAIBHBIX M OCTPOBHLIN JIAHI-
madtax esponefickolt Tafirm.

BoapmuHECTE0 VUACTHHEOE CHMIOOZHNYVMA IOCETILIO
Pecovonney Komn 11 CHMETEEKAD BOEpBEIE, IO3TOMY ¥V
HHX BEIZEANA DonBmoil mETEpec aBTODVCHAS IHCHVD-
CHA I0 TOPoIY, MOCENIEHNE MYV3ed KPecThAHCHOM Mahh,
ZHAKOMCTEOD C OBITOM II XO3AHCTEOM KOMN EpPeEcTBAH
XIX B., 3KCKVDPCHA OI0 TEPDHTOPIN HEPKOBHOTO KOMI-
neKca . ¥oTe-Brive, 3Haunmocts Pecnvoankn Komm
B MUNHEEDPATBHO-CHIPBEBHIX DorarcTeax Poccmm GeL1a
HoKa3aHA B X0Je 3KCEYpCcHH B Myvsell HeEcTHTYTA reo-
morunn Komm HIT ¥p0O PAH. BrictynneEne agcaMons
HAPOOHEIX HHCTPYMERTOE «I[0aNTHEY, OpragnsoBaHEC-
ro yuampyMucd CEIKTEEKADPCHOTD JeCHOTO HHCTHTYVTA
un CrHXTEIEKapcKoro vHHBepcmTeTa (xva. pve. JLLJL.
I'maszipmHa), 2710 BOZMOMEHOCTE HACTATHTECS PYCCKH-
MIH [ KOMH ODECHAMI, TOOVISPHEIMI HHCTDYMEHTATE-

MOCEWSHWE MYIES HPECTERHCKOA WMabbl
¢. YoTb-BhiMb.

O.H. Hpakida (UpencHoiad  YHUBEPCHTET,
CLUA) v o.g-mH. KN, Monvwgys (Kropeom
HMWT, Xatol-Mascvick) oSeysaarT ska-
YMMOCTD EICORMX wKpor. Myssd MHe TuTy-
Ta recnoamn Komu HU YpO PAH.

@

IXCKYPCMA HA TEDpMTOPKMM NAnbCkono
NECHOMD CTaywoHapa MucTuTyTa Gwonoran
Komir HU ¥pO PAH. O SOMAHHDYIOLMY TH-
nax NecHslx GMTOLEHD308 PAaCcEKasbiBasT
k0.4 C.W. Tapacoe.
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HEIMI EOMIOSHINAMN, BRIOTHEEHEME HA HADOIHEIX
HHCTPYMEHTAX.

B xome paboTH CHMOOEHVMA OBLTO OpOBEIeHOD 0O-
CVIOEENE PASENBAEMEX HANPABIEHHH oo NCOOIBIO-
BAHNID KOCMITIECKIE TeXHoTornit B ctepe sxogormIec-
HOTO MOENTORHHTA, KAPTHPOBAENA DACTHTEIREOTO IO-
Epopa. CerofHA pacTHTEIBHEIN DOKPOE MHOTHMMIT IIC-
CIENOBATETAMN EOCOPHHEIMASTCA KAK NHINKATOP [I0-
DaTRHEY KINMATHYUECKHNX M3MeHeHN!, MosToMY T8
HOPPEKTHON ODEeHKN NETEHCHBHOCTH I HANDABTEHHO-
CTH ENNMATHYECKNX NeMeHeHN HeobDXoZmmMo Habmm-
JATE 34 IPAHEIAME PACTHTEIEHOCTH TYHEIPOEOH, neco-
TvEIpoE0ll m mecHON s0H. OOHO N3 BRIESIHBIX 3acema-
Hiit ¢ opragmzanneif Kpyraoro cToma, 3ATPOHVBIIETD
PasBENTHe HCcOoabsoEaHNA cucTemel LCCS, mpomno Ha
TeppuTopHl JIATECEOTO TeCcodIoTorIYecKoro CTALIO-
Hapa Hacturyta bmomornn. Ha nprmepe miomagok mo-
CTOSHHEY HabTmoIeHEnd VIacTHNKAM TAKMEEe ORI Opo-
AEMOHCTDHPOBAEE! JOMITHIPVIONINE IPYINE] TeCHEIX I
OOIOTHHY (DHTONEHOE0E, HECTPYMEHTATERAS Daza cTa-
OHOEADA, HATPABISHHAA HA MayUeHIe Teca I TAZ0MeT-
PHYUECHKIIE I3MEPEHNS.

OcHOBHEIE 32TaYII, IOCTAETEHHEE NEpe] TPOEEIEH-
HEIM CHMIOSHEVMOM ¥ BEIDONHEHHEIE B DOXHOH Mepe,
MOMHO CEECTH K CHASTVEOIIIIM:

— mpoBegeH obmMeH mHEbGOpMannel ¢ IeATEIBHOCTH
oporpamy GOFC-GOLD cpegm coemmaincTos, paboTa-
HINNX ¢ JAHARMI JNCTAHNOHOHHOTO 30EITHDPOBAHNA Ha
reppuTopun Cesepa Eepasmm;

— cOeTaH:sl 0D3Op I OpegcTABIEHNE DASDADOTAHHEIX
TEMATHYSCKHNY OPOIVETOE IIA PEIIEHNSA PErHNoHEANE-
HEIX 327297;

— cthopMYVINPOBAHEI HOERIE 3A029H I HCCTeT0BATENE-
CHIIe HANPAENEHNA 14 HabmmgeEmit za 3eMHEBIM IO-
KPOBOM ERICOKIIX IIHPOT:

* IICOONE30BAHNE MEeEIVHADPOIHEX CTAHIADTOE
(LCCE) npu pazpaboTHe XKapT paCTHTEILHOCTH,

# paspabloTHA METOOWE ITS MHTETDAITHNN HAGEMHEBIX
H ZUCTAHNNOHHEY JAHHEIX II SKCIEPTHRIX SEAHIN opn
COCTABNEHNN XKADT,

* vueT TpebDoRaHENH mDonezoBATEIell OTHOCHTEIBHO
OpOCTPAHCTEEHHOTD I BPEMEHHOTD PASDEIISHNS IpH
paspaboTHe METOINE OT1d MOHNTODHNHTA NEMeHeHNI
PACTHTEIRHODD IOKPOBEA,

# VUACTIIE B MEHIVHAPOIHEX I DETHOHATEHEEIX IPO-
rpaMMax EapTHPOBAHNSA SeMHON IOBEpRHOCTIH.

AprmoficEnfi A8BIH 0BT BRIDpAH B HAaYecTEe O@I-
OMATLRHOND S3HHA HOHGQEpeHEDNN, 1A VIACTHHEOE
BREINONHAICA CHEXPOHERI ODepeBog BRIcTyIIeHMN. OF-
Haxo DIarogapd BEICOKOMY VPOBHE JOKTAJOE M IX ILI-
MHCTPATHEHOCTH, DIHZOCTH TEMATHE HCCISIOBAHNN,
OepPeB0oIa OPAKTHUECKI He TpeDOBATOCE.

OpragrzsaTopsl xoEdQepeHnns DIATOTAPER 34 OKA33AE-
BV PEHAHCOBYVE Dogiep:aiy FaeraTyTy bmogorms Ko
HIT ¥pO PAH » MesayEADOIHOMY CEKDETADHATY TDOTPaM-
me1 START (rpast HACA, CIIIA) a3 s0eMOHOCT: DIPOBe-
JEeENA MePOIPHATHA H DOSISRHHEY OpO0e3fa ¥ OROMKHBAE-
EHNA pocCHEcKEX FIACTHNEOE H3 YIATSHEHLIX PETHOHOE.
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