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The basic scientific direction of Institute of Monitoring
of Climatic and Ecological Systems SB RAS.:
Scientific and technological bases of monitoring,
modelling and forecasting climatic and ecosystems
changes under influence of natural and
anthropogenous factors

OcHOBHO€e Hay4yHoe HanpaBreHue IHCcTuTyTa
MOHUTOPUHIa KNUMaTUYECKNX N SKOJTOrNYECKUX
cuctem CO PAH:

Hay4YHble N TEXHOSIOMMYEeCKNe OCHOBbI MOHUTOPUHra,
MOJENMPOBaAHUA U MPOrHO3UPOBAHUS KNMMaTUYECKNX
N S3KOCUCTEMHbIX USMEHEHUWN NOoad BO3AEUCTBUEM
NPUPOOHBLIX N aHTPOMOreHHbIX PaKTOPOB



Environments receive energy from the Sun in the
form of optical radiation. Energy of optical quantums
turns then to mechanical energy of moving weights,
In streams of the obvious and latent heat, In

chemical, electric and other forms of energy.
"Surpluses” of energy are given by the Earth to a space in the
form of long-wave electromagnetic radiation.

[TlpnpogHble cpeabl nonydarT aHepruto ot ConHua B
BUAE OMNTUYECKOro U3NYy4YeHUA. QHEPTUA ONTUYECKUX
KBAHTOB NpeBpaLllaeTcs 3aTeM B MEXAaHNYECKYIO
QHEPIrU0 ABMXKYLLMXCA Macc, B NOTOKN ABHOMN U
CKPbITOW TEMNMOThI, B XMMUYECKYIO, SNEKTPUYECKYIO U

apyrue opMbl SHEPTUN. «USANLLKN» SHEPTUN OTAAKOTCS

3eMnen B KOCMMUYECKOE NMPOCTPAHCTBO B popme
OJIMHHOBOMHOBOIO 3M1EKTPOMAarHUTHOIO U3Ny4YeHUsI.



The climate of the Earth is formed as a result
of complex interaction of environments:
hydrospheres, atmospheres, cryosphere,
lithosphere and biospheres.

Knumat 3emnun dpopmupyeTcs B pesynbraTte
CITOXXHOro B3auMogencTBumst NPUPOaHbIX Cpen:
rmapocdepbl, aTMocdepbl, KpUocmepsl,
nutocdoepsbl n brnocdepsl.



Arctic Temperature
Trends (1961-1990)
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N3meHeHne cpeaHerogoson temnepatypbl B CeBEPHOM
nonywapun 3a 30 neT (c 1961 no 1990 rona)



Trends in percentage per century
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3meHeHne rogoBoro KonnyecTsa ocagkoB 3a CTO NeT
¢ 1900 no 2000 roa (B npoueHTax).



“Nature” N2, 2000
(M.E.Mann, R.S.Bradley,M.K.Hughes)
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i Air bubble, frozen In thickness

of an eternal ice, have kept
that structure of air which was
available on a planet during
ancient epoch.

EC European Project for Ice
Coring in Antarctica (EPICA):
D=327/0m, T~ 900 000 years

USSR - Russia “Vostok”
D =3623 m, T~427 000 years

[Ty3bipbKM BO3OyXa,
3amMep3LUue B TOJILEe BEYHOrO
nbAa, CoOXpaHWUMM TOT COCTaB
BO34yXa, KOTOPbIN UMeSICA Ha
nnaHeTe B ApeBHUE 3MOXM.



For support of complex scientific researches
In IMCES SB RAS is created the uniform
Information database of observational data of
natural measurements.

[ns obecnevyeHUss KOMMNMEKCHbIX HAay4YHbIX
nccnegosaHum B UMKSC CO PAH co3pgaeTcs
egnHast tHdbopMaLuMoHHaga 6asa,
ob0beauHsaoLWas pasHodopmMmaTHble JaHHblE
HaTYPHbIX N3MEPEHUN.



Information technologies for complex monitoring

nature-climatic systems
http://atmos.scert.ru
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access on the Internet
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NHdpopMaLUKMOHHbIE TEXHOIOTMKX ONA KOMMIIEKCHOIo
MOHUTOPWUHIra NPUPOOHO-KIMMMaTUYECKUX CUCTEM


http://atmos.scert.ru

Geoinformation technologies for integration of
the diverse climate-ecological information

GlIS-server ATMOS

program environment interactive
it is information modelling system
on «the Open Codes» for work
with geoinformation resources on
the Internet

[VC-cepBep ATMOC
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NHTEPaKTUBHOW MHJOPMALIMOHHO
MoZenupytoLlien cuctembl Ha
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reonHopmMaLnOHHLIMU pecypcamu
no NHTtepHeTty
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Technology of
multilayered landscape
mapping of a bog

Site of a space picture and key site
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The database of physical, chemical and
biological properties of the peat received on
stratigraphy of peat deposit on the key sites of
various types of Western Siberia is formed.

dopmupyeTca 6asa gaHHbIX PUUKO-
XUMUYECKUX N BMoNorM4ecknx cCBOMCTB Topda,
MOMY4YEHHbIX MO cTpaTUrpaddn4EeCKUM KOSTOHKaM
Ha KMYeBbIX y4acTKax pasfnyHbIX TUMNOB
necobosrioTHon cuctembl 3anagHon Cndupw.



Now the analysis of results of processing of
materials of forwarding researches on four key
sites Big Vasugan Bogs (BVB), lead by us

In 2002-2005 is carried out.

These sites represent various provinces BVB
and in the set give its full characteristic.

B HacTosiLLee BpeMS OCYLLECTBNSAETCA aHanms
pe3ynbTaToB 00PaboOTKM MaTepuanos
9KCNeaMLIMOHHBIX NCCeaOBaHNN HA YeTbIpeEX
KIMoYeBbIX y4acTkax bonbLuioro BacioraHckoro
bonota (bBb), npoBeaeHHbIX Hamu B 2002-2005
rogax. 9TN y4acTKM NpeacTaBnsoT pasfnnyHbie
nposuHUnM BBB 1 B cBoen coBOKynHOCTM 4aloT ero
MNONHY XapaKTEPUCTUKY.



Stratigraphy CrpaTurpacus

of a Peat Deposit
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Legend for Stratigraphy
of a Peat Deposit
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JlereHpa ana ctpaturpagpum
TOPPSAHBLIX OTIIOXKEHUNU

The vegetative rests in peat

1 - Sphagnum sp., 2 - S. fuscum,

3 - S. angustifolium, 4 - S. magellanicum,
5 - S. papillosum, 6 - S. balticum,

7 - S. majus, 8 - S. jensenii,

9 - cgbacHym monsHou 051u20mpPogOHkIU,
10 - S. flexuosum,

11 - S. fallax, 12 - S. centrale,

13 - S. obtusum, 14 - cghacHymM me3051u20MpPOoHbIU,
15 - S. teres, 16 - eurnnHoekle Mxu,

17 - weuxuepus, 18 - Carex limosa,

19 - C. rostrata, 20 - C. lasiocarpa,

21 - OCOKu KpyriHoKopHeguWwHble, 22 - C.cespitosa,
23 — xeouw, 24 - mpoCmHuK, 25 — nywuya, 26 - po20a3,
27 — eaxma, 28 — nariopomHuk, 29 — opesecuHa,

30 — kaprniukosas bepe3ska,

31 — 8epecKosble KycmapHUYKU; 32 — 8oda.

PactutenbHble ocTaTku B TOpde



The system-evolutionary analysis of
stratigraphy and dynamics of sites BVB has
revealed significant infringements of a course
a bog-educational of process at different
structural and functional levels marsh
ecosystem.

CUCTEMHO-3BOMOUMOHHbBIN aHann3 gaHHbIX
cTpaturpadpum n guHamukm ydactkos bBb
BbISIBUIT 3HAYUTESIbHbIE HapyLLEeHUs Xoaa
bonoTo-obpasoBaTenbHOro npoLlecca Ha
Pa3HbIX CTPYKTYPHbIX U PYHKLMOHAaNbHbIX
YPOBHAX DOMOTHbLIX 3KOCUCTEM.
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Breaking a course of a bog
formation process
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Breaking a course of a bog HapylieHune xona 60n0To-

formation process obpa3soBaTesibHOro rnpotiecca
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Influence of a continental climate and its changes,
direct and indirect - through a physical condition
(underlaying soil and peat deposits) — is a primary
factor of formation of regional features stratigraphy
and dynamics of a bog, peat and carbon
accumulation.

BnnaHne KOHTUHEHTANbHOro KnumMmaTta U ero
N3MEeHeHUU, NPAMOE U KOCBEHHOE - Yepe3
donsnyeckoe coctosiHue (Tanoe nin MHOrosfieTHe-
Mep3noe) NoacTunatoLwmnx NoYBOrPYHTOB U
TOPPAHBIX OTNOXEHUN - ABMAETCSH rMaBHbIM
doakTopoM OPMUPOBAHUSA PErMOHANbHbIX
0CODbeHHOCTEN cTpaTurpadmnm n guHammkKn 6orsor,
aKKymynsaumm Topdpa u yrnepoga.



Also has been established the climate genesis of
Infringements of laws of change of the contents of
microcells on depth of peat adjournment. Maxima of
the contents and the minimal speeds of accumulation
of microcells are caused by the discontinuances of
accumulation of peat as a result of cryogenic
processes, formation of secondary lakes and fires.

Takxe OblfT1 YCTAHOBNEH KITMMATOrNEHHbIN reHE3NC
HapyLUeHNN 3aKOHOMEPHOCTEN U3MEHEHNSA coaepPXaHNS
MUKPOINEMEHTOB MO rMyonHe TOPMPSAHBLIX OTMIOXKEHUN.
MakcnmyMbl cogepXaHns U MUHUMarnbHble CKOPOCTU
HaKoMIeHNsA MUKPOINEMEHTOB ODYCIOBNEHDI
npeKkpaLleHNaMNU akkyMynauum Topda B pesynbrarte

KPUOTE€HHbIX NMPOLEeCcCcoB, POPMUPOBAHNSA BTOPUYHbIX
03ep 1 NOXXapoB.
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Example of
Infringements of
laws of change of
the contents
microcells on depth
of peat adjournment

[Tpumep HapyLLeHUA
3aKOHOMEPHOCTEMN
N3MEeHEeHNS
coaepXaHus
MWUKPO3NEMEHTOB MO
rnyouHe TopdPsHbIX
OTNOXEHUU



It is established, that the revealed basis cycle process
of bog formation has a steady trend of change of
periodicity from 1100-years in Atlantic up to 1500-years
In subAtlantic period of Holocene.

In this range of changes its corresponds to cycles

of water modes West-European and North-American
Bogs also it is connected with changes of global
climatic conditions.

YCTaHOBMEHO, YTO BbISABIIEHHbI OCHOBHOW LMK BONOTO-
obpa3oBaTenbLHOro npoLecca MMeET YCTONYMBBLIN TPeEH
n3mMeHeHua nepuogmnyHocTt ot 1100-neTtHen B
aTnaHTndecknn nepuopg ronoueHa go 1500-netHun B
cybaTtnaHTnyeckom. B aTom anana3oHe M3MeEHEHUN OH
COOTBETCTBYET LMKIaM BOAHbIX PEeXUMOB 3anagHo-
E€BPOINENCKUX U CEBEPO-aMEPUKAHCKMX DOSIOT U CBA3aH C
N3MEHEHNAMMU rnobarnbHbIX KNMMaTUYECKNX YCITOBUN.
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The analysis of system
biologo-chemical
Indicators of nature-
climatic changes in
Siberia

Evolution of speed of

accumulation of carbon Vak C
on Iksinskoe bog

AHann3 cucCTeMHbIX
OUNONOro-XMMmMYeCKmnx
NHONKATOPOB NPUPOIHO-
KnMMmaTunyeckmnx
nameHeHum B Cubmpu

OBOJSIOLINS CKOPOCTH
akkymynsauum yrnepoga Vak C
Ha Tonu MkcuHckoro bonoTa



For construction of multivariate model of development
process of bog formation there is begun quantitative
processing of available share materials of geological
Investigation and the database of properties of peats
on north-east spurs BVB for 518 points of selection

of Iksinskoe bog Is created.

[1ns1 nocTpoeHns MHOroMepHOM MOAENN Pa3BUTUS
bonoTtoobpasoBaTeNbHOro NpoLuecca HavaTa
KOnn4yecTBeHHasi 0opaboTka MMetoLnxca PpoHO0BbIX
MaTepuanoB reofiorM4eckon pasBenkm n colgaeTcs
6a3a gaHHbIX CBOUCTB TOPJOB Ha CEBEPO-BOCTOYHbIX
oTporax bBb no 518 nyHkTam otbopa MKCUHCKOro
bonora.



Points for
database of
properties of
peats
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Stratigraphic cuts of peat Ctpaturpacuyeckrie paspessi

deposit of Bakcharskoe bog ~ TOP®sAHOW 3anexu bak4apckoro
(share materials) bornoTa (dpoHOoBbIE MaTepuanbl)

M Tlpoduns 24

10
0 -

o =
7 -
i -

e S R -
T B VN N Nt M Mt W |

LA

[

B s s s e - Tl




Ctpaturpacduyeckme paspesbl
TopdhsiHOW 3anexun bakyapckoro
bonota (dboHOOBLIE MaTepuarnsbl)

Stratigraphic cuts of peat
deposit of Bakcharskoe bog
(share materials)
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Example of
restoration of a
structure of a
bottom according
to a geographical
binding of
geological
structures of
sampling of peat
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Thus, on the basis of the received results the database
of properties of peat which is integrated to the GIS-portal
and the information-modelling system, developed in
Institute is formed. Integration of a database with the
GIS-portal allows to spend the spatial and dynamic
analysis of distribution of properties of peat to
Interrelations with data of remote satellite researches,
surface relief pattern and climatic conditions.

Takum obpasom, Ha OCHOBE MOJSTYYEHHbIX Pe3yfbTaToB
dopmupyetca 6asa gaHHbIX CBOMCTB Topda, KoTopas
conpsraeTcsa ¢ [ IC-nopTanom n nHpopmaunoHHo-
MOAEeNUPYHOLLEN CUCTEMOMW.

NHTerpauuna 6asbl aaHHbix ¢ T IC-nopTanom no3sonser
NPOBOAUTbL MPOCTPAHCTBEHHLIN U AUHAMUYECKUN aHaNN3
pacnpeneneHna CBOUCTB Topda BO B3aMMOCBA3N C AAaHHbIMU
ONCTaHUMOHHbIX CMYTHUKOBLIX UCcregoBaHUn, penbedom
MECTHOCTU U KNUMaTU4YeCKUMU YCIIOBUAMMN.



Obtained data are used by us for development of
Information model of bog formation process and
creations of geoinformation technology for
paleoclimatology, water regime and cryogenic
processes in Holocen for wood zone of Western Siberia
on evolution of quantitative characteristics of various
processes in peat deposit.

[Tony4eHHble JaHHbIE UCMNOSb3YIOTCA HaMn Ons
pa3pabdboTkn MHPoOpMaLIMOHHOW MOJENM npoLiecca
6onoToobpasoBaHmsa N co3gaHns reonHopMaLMOHHOMN
TEXHOJOMMN NaneopeKoOHCTPYKLUM KnumaTa, BOOHbIX
PEXMMOB U KPUOTrEeHHbIX NPOLIECCOB rosfioLeHa JIECHOW
30HbI 3anagHon Cnbupu rno 3BosHOLNN
KONMMYECTBEHHbIX XapaKTepUCTUK pasnmnyHbIX
NpoLEeCCOB B TOPPSAHbLIX OTITOXEHUSAX.



Thanks for attention!
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