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HANPABNEHWA U LEENU TOCYAAPCTBEHHOW MHBEHTAPU3ALIUU NECOB
DIRECTIONS AND TARGETS OF SFI

Buabl meponpuatnii nposogumbix npu T/

The types of measures in SFl

1. ONPEAENEHMUE KONTMHECTBEHHbIX U 1. EVALUATION OF QUANTITATIVE AND

KAYECTBEHHbIX XAPAKTEPUCTUK JIECOB
QUALITATIVE CHARACTERISTICS OF FORESTS

2. POPMUPOBAHUE SEOEPAJIbHbIX

2. DEVELOPMENT OF FEDERAL
MHO®OPMALUNOHHbBbIX PECYPCOB 0 0

INFORMATION RESOURCES

3. AUCTAHUMOHHbIA MOHUTOPUHT
MCNOJ/Ib3OBAHUA NECOB 3. REMOTE MONITORING OF

FOREST EXPLOITATION

4. OLEHKA MEPOMPUATUIA NO OXPAHE,

3ALUMTE U BOCNPOU3BOACTBY JIECOB, 4. ASSESSMENT OF FOREST MAINTENANCE,
CNOCOBAMMU

ON-THE-GROUND FOREST EXPLOITATION
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HANPABNEHWA U LEENWU TOCYAAPCTBEHHOW MHBEHTAPU3ALIUU NECOB
DIRECTIONS AND TARGETS OF SFI

The targets of SFI

3

Uenu TUN

1. "HPopmaumoHHOe obecneyeHune
ynpasneHua B 061acTu UCNoONb30BaHUA,
OXpaHbl, 3aLUTbl, BOCMPOU3BOACTBA /IECOB

2. UHdopmaumoHHoe obecneueHune
ynpaBneHua B obnactu pegepanbHoro
rocyAapcTBeHHOro 1IeCHOro Hag3opa
(necHoit oxpaHbl)

3. CBoeBpemeHHOe BbifiBIeHUe U
NPOrHo3npoBaHMe pa3BUTUA NPOLLECCOB,
OKa3biBaOLLMX HEraTUBHOE BO3AEeMNCTBUE Ha
neca

4. OueHKa 3PpPeKTUBHOCTU MEePONPUATHIA
no oxpaHe, 3aL4uUTe, BOCNPOU3BOACTBY
necos

1. Information support for the forest
use, protection, guard and renovation

2. Information support for the federal
forest control

3. Timely identification and forecast of
bad for forest processes

4. To evaluate the efficiency of guard
and protective measures as well as
those aimed at renovation
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UCNONb30OBAHUE PE3Y/ILTATOB rOCYAAPCTBEHHOW MHBEHTAPU3ALIUU IECOB:

i

EAnHOBpeMeHHas OLeHKa 3anacos
[PEBECUHbI U TEKYLLMUX USMEHEHWNI B /iecax;

MpoBepKa coboaeHNsA KayecTsa U
TEXHOJIOTMWN NIECOX03ANCTBEHHbIX PaboT;

BbisiBN€HNE N MOHUTOPUHT HE3aKOHHbIX
PYbOK, UCMOb30BaHUS 3eMe/b JIECHOTO
doHAa nNpu BbINOAHEHUM PaboT No pa3seake
N pa3paboTke MecTopoOXAEHMN NONE3HbIX
MCKOMAeMbIX, CTPOUTENIbCTBE M 3KCNIyaTaumm
JINHEMHbIX U UCKYCCTBEHHbIX BOAHbIX
06BbEeKTOoB;

MporHo3upoBaHue n cTpaTernyeckoe
NIaHMPOBAHUE YNPaBAEHUSA NeCaMu;

Mony4yeHue nHpopmaymmn, Heobxoammon ana
BbIMOJIHEHMA MEXAYHapPOoAHbIX 0653aTeNbCTB
Poccuiickon depgepauunm

IMPLEMENTATION OF SFI RESULTS:

Simultaneous assessment of timber volume and
ongoing developments in forests

Testing quality performance and technologies of
forestry activities;

Identification and monitoring of illegal
harvesting, use of forest lands during mineral
exploitation, construction and use of
infrastructure and artificial water bodies

Forecasting and strategical planning of forest
management

Obtaining information required for performance
of international responsibilities of the Russian
Federation
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TEXHOJIOTUHECKAA CXEMA PABOT NO ONPEAENNEHUIO COCTOAHUA NECOB,
MX KONMUMYECTBEHHbIX U KAYHECTBEHHbBIX XAPAKTEPUCTUK

MECHANISMS TO DEFINE THE STATE OF FORESTS

1. DEVELOPING OF UNIFIED DATABASE WITH FOREST

3AAHUE LI,MCDPOBOﬁ OCHOBbI| OBBEKTOB PABOT SURVEYS DATA, TOPOGRAPHIC MAPS, RESULTS FROM

- HA'BA3E MATEPUA/IOB JIECOYCTPOUCTBA, LAND-USE STATE SURVEY;

~ TOMOTPA®UYECKUX KAPT, MATEPUA/IOB rOC. ®OHOA
AAHHbIX, MONYYEHHbIX B 3EM/IEYCTPOMCTBA

9 2. UPDATE OF UNIFIED BASE WITH ACTIVITIES, INFLUENCE
AKTYANTU3ALUUA ULNOPOBOU OCHOBDI C YYETOM
X03.AEATENLHOCTM, AHTPOMOFEHHbIX M MPUPOAHbIX OF ANTHROPOGENIC AND NATURAL INFLUENCE

®AKTOPOB MO AAHHbIM A33. CTPATUGUKALMA ACCORDING TO THE ERS. STRATIFICATION OF THE
AKTYAZIM3UPOBAHHOMW LlMSPOBOI OCHOBbI

3. CTATUCTUYHECKOE PASMELLEHUE, ONPEAENEHWNE

MECTOMO/IOXEHWA (KOOPANHAT) MOCTOAHHbIX 3. STATISTICS, INDENTIFICATION OF LOCATION OF
NPOBHbIX NOLAZEN (NMM) WA

3AK/TIAQKA NMPOBHbIX nnOLIJ,A,D,Eﬁ M NPOBEOEHUE HA
HWUX NCCNEAOBAHUNA U USMEPEHUMN

AKTYAJTIU3ALIUA KAPT-CXEM JIECHbIX CTPAT,
BbIYUCNEHUE NNOLWALEN CTPAT

DMMNNEKCHAA CTATUCTUYECKAA OBPABOTKA

DATABASE;

PERMANENT SAMPLE PLOTS OF SFI;

4. LAYING OUT OF PERMANENT SAMPLE PLOTS, RESEARCH
AND MEASUREMENT ACTIVITIES AT THE PLOTS;

i

UPDATE OF FOREST STRATA MAPS AND CALCULATION OF
STRATA AREAS;

6. COMPREHENSIVE STATISTICAL PROCESSING OF PSP DATA
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8 B/IOKOB,117 NOKA3ATE/IEN:

O NPOBHOM NNIOLWA/AU U IECOPACTUTE/IbHBIX
YCNNOBUAX (47 nokasaTenem)

O AEPEBbAX U CYXOCTOE (18 noka3saTenein)
O HANOYBEHHOM MOKPOBE (5 noKasaTtenei)

O NOANECKE Y BUAAX PACTEHMIA HEOQPEBECHbIX
PECYPCOB (4 nokasaTtens)

O NHAX U BANIEXXHON A, PEBECUHE
(17 nokasaTenen)

O ECTECTBEHHOM U UCKYCCTBEHHOM
NNECOBOCCTAHOBJIEHWUMW (12 nokasateneit)

O BUOPA3HOOBPA3MU NECHOIO HACAXAEHUA
(5 nokasaTtenen)

O ®OPME M1 KAYECTBE CTBOJIA (9 NOKA3ATENEW)

AAHHbIE, NONYYAEMBbIE HA NMPOBHbIX NMN/IOWAAAX TUN

INFORMATION FROM SFI SAMPLE PLOTS:

8 AREAS, 117 INDICATORS:

SAMPLE PLOT AND FOREST GROWTH CONDITIONS
(47 indicators)

TREES and STANDING DEADWOOD (18 Indicators)
GROUND VEGETATION (5 indicators)

FOREST UNDERSTOREY and TYPES OF NON-WOOD
PLANTS (4 indicators)

STUBS and DEAD FALLEN WOOD (17 indicators)

NATURAL AND ARTIFICIAL FOREST REGENERATION
(12 indicators)

FOREST BIODIVERSITY (5 indicators)

ON STEM FORM and QUALITY (9 indicators)
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PABOTA NO OMPEAENEHUIO KOJTUMECTBEHHbIX U KAYHECTBEHHbLIX XAPAKTEPUCTUK JIECOB
DEFINING THE QUALITY & QUANTITY FOREST FEATURES

NUMBER OF RUSSIA

CONSTITUENT MEMBERs | EXPLORATION AREA, MILLION HA NUMBER OF PLOTS

CYEbEKTOB P& NAOLWAAb, M/IH TA YMUCNO NMPOBHbIX NNOLLALENA
2007 48 20,1 2 475
2008 54 26,1 9810
2009 29 23,0 6033
2010 35 40,5 4926
2011 39 38,4 4549
2012 37 61,6 6 585
2013 28 21,8 2428
2014 28 42,0 4 800
2015 22 54,0 5445
2016 22 55,2 5110

TOTAL

2007-2016 - 382,7 52 161
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NPEABAPUTEJ/IbHbIE PE3Y/IbTATbl OLLEHKU TOYHOCTU ONPEAENEHUA

OBLLIErO 3AMNACA APEBECUHbI B OTAE/IbHbIX IECHbIX PANOHAX P®
ASSESSMENT RESULTS OF TOTAL STANDING VOLUME OF TIMBER:

PRELIMINARY PRECISION OF TOTAL

FOREST REGION IN RUSSIA GROSS AREA, MLN. HA STANDING VOLUME OF TIMBER
INDENTIFICATION, %

NBUHCKO-BbIYErOACKUMA
TAEXKHbI PAUOH

DVINA-VYCHEGODSKIY
TAIGA REGION

KAPE/IbCKUIN TAEXXHbI PAMOH

KARELIA TAIGA REGION

PAMOH XBOMHO-LLUMPOKO/NTUCTBEHHDIX
(CMELLAHHbBIX) NECOB
EBPOMEMCKOMN YACTU
30.9
MIXED CONIFEROUS-BROAD-LEAVED FOREST
IN EUROPEAN REGION OF RUSSIA
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i

MOAENTNMPOBAHUE AUHAMWUKU NECHbIX SKOCUCTEM

MODELLING OF FOREST ECOSYSTEMS DYNAMICS

MOAE/IU PA3SBUTUA SKOCUCTEM AENATCA HA ABA K/1ACCA:

TWO CLASSES OF ECOSYSTEM DEVELOPMENT PATTERNS:

HEMPEPbIBHbIE/ INCESSANT

Ha ocHoBe 0ObIKHOBEHHbIX
andbepeHuManbHbIX YpaBHEHUN ANA
CcoCpenoTOYEHHbIX Moaenemn u
anddepeHUManbHbIX YPaBHEHUN B
YaCTHbIX NPOM3BOAHbIX ANA
NPOCTPAaHCTBEHHO-pacnpeaeneHHbIX
cUcTem

Based on common differential equations
for lumped models and
based on differential equations in partial
derivatives for systems distributed
geographically

AWUCKPETHDbIE/ DISCRETE

Ha ocHoBe cuctem anrebpanyeckmnx
YpaBHEHWI, KOTOpble B 6ONbLUMHCTBE
C/Iy4aeB MOXKHO MOJIYYUTb NyTEM
ANCKpeTnsaunm audpdepeHumanbHbIX
YPaBHEHWI; B NPOCTPAHCTBEHHO-
pacnpeneneHHoOM c/y4yae 3To
XapaKTepHble Moaenm

Based on algebraic equation, most of
which are made by digitalization of
differential equations; in distributed

systems - typical models
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MOAENTNMPOBAHUE AUHAMWUKU NECHbIX SKOCUCTEM

MODELLING OF FOREST ECOSYSTEMS DYNAMICS

NOPAAOK PASPABOTKM MOAE/IN/ HOW MODELS ARE DEVELOPED:

PA3PAEOTKA BUO/IOTMYECKON ®OPMY/IMPOBKU U OBNIACTU EE
NMPUMEHUMOCTU/DEVELOPMENT OF BIOLOGICAL FORM AND ITS ADAPTIBILITY

(OCHOBHbIE KOHLEMNLIMM OBOCHOBAHMA CTPYKTYPbI, ATIPUOPHAA OLIEHKA
BO3MOXHOCTEN NPOrHO3MPOBAHMA, NEPEYEHb MOZE/IMPYEMbIX
BO3AEMNCTBUM U T.A.);

(BASIC CONCEPTS OF STRUCTURE SUBSTANTATIONS , APRIORY ESTIMATE OF
FORECASTING POSSIBILITY, LIST OF INFLUENCE MODELS ETC.)

PA3PABEOTKA MATEMATUYECKOI ®OPMY/IMPOBKN/
DEVELOPMENT OF MATHEMATICAL FORMULATION

(NPUMEHAEMbIN MATEMATUYECKMIA ANMNAPAT, OPTAHU3ALMA BbIYUCNEHUIA,
MPOrPAMMHbIE CPEACTBA U T.A.);

(USE A MATHEMATICAL TOOL, CALCULATIONS, SOFTWARES ETC.)

OLIEHKA AAEKBATHOCTU MOJAENN/ ASSESSMENT OF MODEL ADEQUACY

T.E. COOTBETCTBME MOAYHEHHOTIO PE3Y/IbTATA PEAJIbBHOMY OBBEKTY
(HANPUMEP METO4OM PETPOCIMEKTUBHOIO AHANIN3A)

I.E. CAPABILITY TO RESULT TO REAL-WORLD OBIJECT (E.G. METHOD OF
RETROSPECTIVE ANALYSIS)
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CYLLEECTBYIOLUME MOAEAN AMHAMUKM NIECOB

EXISTING MODELS IN FOREST DYNAMICS

OCHOBAHHbIE HA TABJ/IMLLAX XOAA POCTA

HOPMA/IbHbBIX U MOZA/bHbIX HACAXKAEHWIA; i L o SE S P S R N B R

BASED ON GROWTH DATA FOR NORMAL & REAL
PLANTATION

TAB/IULLbI U MOAENN XOAA POCTA U 7 Rl I TG RV
NPOAYKTUBHOCTU HACAXKAEHUI; e ciegp oo

200...500.0em

0 20 50 200.. .5000em
Cocwa odvixwobennas Enb obvikwoBennan

TABLES AND MODELS OF GROWTH & PRODUCTIVITY

ABTOMATU3UPOBAHHAA CUCTEMA
NECOBOACTBEHHO-TAKCALUMNOHHbIX HOPMATUBOB
ONA NHBEHTAPU3SALUUU OAPEBOCTOEB MO 3/IEMEHTAM
NECA;

AUTOMATIZED SYSTEM OF SILVICULTURAL & SURVEY
STANDARDS FOR INVENTORY ACCORDING TO FOREST
ELEMENTS

MMUTALUUNOHHBIE MOAENN MHOIOBMAOBbIX
PA3HOBO3PACTHbIX JIECHbIX HACAXAEHWUI

)
| SRR e MR

LT\ 21

IMITATION MODELS FOR MULTI-SPECIES MULTI-AGED B e
FORESTS : : '

0 20 50 150...2500em 10 20 50 0 80... 150 nem
fiepesn GopodaByoman HBa denos nnoky4as
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@ MOAENNPOBAHUE AUHAMWKN NECHbIX SKOCUCTEM /

MODELLING OF FOREST ECOSYSTEM DYNAMICS

UHOUKATOPbLI / INDICATORS:

3AINAC OPEBECUHbI

nMowAnAdb JIECOB HA KOPHIO 3AlMAC YITIEPOOA
FOREST AREA GROWING STOCK CARBON STOCK
MOBPEXIEHUS NIECOB BOCIMNPOU3BOACTBO NMPUPOCT U PYBKU
JIECOB
INCREMENT AND

FOREST DAMAGE

REGENERATION FELLINGS
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MOZAE/TIMPOBAHUE ANHAMWKU NECHbIX 9KOCUCTEM

MODELING OF FOREST ECOSYSTEM DYNAMICS

Mopaenb ¢ y4yéTom
XO3AMCTBEHHOM U UHON
aHTPOMNOreHHON AeATeNIbHOCTH;

Model with business & human
activities

Mopenb 6e3 y4yéTta
BO34EeMCTBUA Ha JIECHYIO
3KoCcUCTeMy

Mogenb ¢ y4éTom gencrBus
. . 6uoTtnyeckux cpakropon
B 3SABUCUMMOCTU OT YHETA BO3AEUCTBUA HA (noBpexaeHne BpeaUTensMn n

Model does not consider 3KOCUCTEMY MOAENU AENAT HA: GonesHsamu neca)
influence on forest

ecosystem MODELS CLASSIFICATION DEPENDING ON

\ ECOSYSTEM INFLUENCE :

Model taking into account
biotic factors
(pests & diseases)

Mogensb, yuyunTbiBaroLlan
KOMMJIeKCHOe BO3aeUCcTBMe Ha
JIECHYHO 3KOCUCTEMY

Mopenb ¢ y4éTom aencTBuA
abuoTnyeckux dakTopoB
(cBAi3aHHblIe C U3MEHeHUeM Knumara)

Model taking into account
comprehensive influence
on forest ecosystem

Model taking into account abiotic
factors (related to climate change)
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BO3MO}KHble cLueHapun Npyu MoAeNIMPOBaHUU AUHAMUKU NeCoB:
Possible Scenarios of Forest Dynamics Modeling:

WHHOBALMOHHbIN MHEPLIMOHHDIN YMEPEHHbIN
INNOVATIVE INERTIAL MODERATE

CoxpaHeHue TeHAEeHLUMIt B COLUANIbHO-
3KOHOMMYECKUX YCI0BUAX PA3BUTUA

Mpepycmatpusaer uenesbie Mepbl NIECHOTO KOMMJIEKCa, B T. Y. JIECHOTO
rocyAapcTBeHHOM NOAAEPXKKU IECHOTO xo3saucrea. locyaapcTBeHHan noaAep}KKa n
O NPOTrHO3HbIM AaHHbIM 3aHMMaeT
KOMMN/IEKCa B AONONHEHME K paHee OCYLLEeCTBNAIETCA B COOTBETCTBUM C
nocraHoBneHuem Mpasutenbcrea Poccuun NPOMEXXYTOUHOE NONOMXKEHUE MEXKAY
NPUHATBIM MEXaHU3MaM, ®

. ot 30.06.2007 N2 419, nyTem . MHEepPLUUOHHbIM U UHHOBALMOHHbIM

3aKpen/IeHHbIM B AEeUCTBYIOLLLEM npeaocTaB/seHUA broT No apeHAHOMU

3aKOHOAATENbCTBE nnarve, 3auncnfaemoii B pepepanbHblii CUEHapnamu.
6loaxxer

Considered to be intermediate between

Targeted state support for the forest Maintenance of social & economic inertial & innovation scenarios.

sector in addition to the earlier adopted development trends in forest sector incl.
tools, fixed in the law forestry. State support provided in
compliance with RF Government
regulation.
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NPUMEP NPOrHO3HOM MOAE/IN USMEHEHUA3ANACA APEBECUHbI B JIECAX P
EXAMPLE OF FORECAST MODEL OF TIMBER RESOURCES DYNAMICS IN THE FOREST OF RUSSIA

1990 2000 2005 2010 2015 2020 2025 2030

== WHepumnoHHbI  ==E=YmepeHHbIn = HHOBALNOHHbLIN
inertial moderate innovative

AWHAMMKA U MPOTHO3 3AMACA APEBECUHbI B IECAX Pd, MJIH M3.
®AO, 2012
DYNAMICS & TIMBER FUTURES ANALYSIS IN THE FOREST OF RE, MLN M3
FAO, 2012
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lNMepcnekTuebl npumeHeHuna aaHHbix TNUJ1 pha mogennpoBaHMAa AUHAMUKU NecoB

Possible Use of State Forest Inventory Data for Modeling of Forest Dynamics

Monyyaemasa no utoram
poccumnckom N
nHpopmaLmna cCoOOTBETCTBYET
MEXKAYHAPOAHbIM
TpeboBaHUAM,
npeabaBasemMbIM K
MHbOpPMaL MK, NOTy4aeEMOMN
B pe3ynbTaTe HaluMOHabHbIX
WHBEHTapM3aLNii Necos.

Data from the Russian SFI
corresponds to international
standards of NFI

lpenBaputenbHble
pacyéTbl nokasanu, 4to
nonyvaemsle npu I
OaHHble UMeroT
OOCTaTOYHY TOYHOCTb

Preliminary evaluation
confirmed the relevant
accuracy of SFI data

[locrne okoHYaHUA uukna
pabot no N'J1 Ha TeppuTopnn
Poccun, obpaboTku n
aHanusa rnony4YeHHbIX
OaHHbIX, pesynbratbl [TUJ]
MOryT MCMNOSb30BaTbCs A4
NPOrHO3HOro MoAENMPoOBaHNSA
OVNHaMWKN NIECOB MO
OCHOBHbIM MHOMKaATOpaMm

After the SFI cycle is over
and data analysis is made,
the findings can be used for
outlook modeling of forest
dynamics according to major
indicators
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THANK YOU FOR ATTENTION!

3AMECTUTE/Ib HAYAJIbHUKA YTPABNEHNA
Pavel BELYAEV, Deputy Head of Forest Inventory [OCYLAPCTBEHHOM MHBEHTAPU3ALIMM U YYETA IECOB

department, Roslesinforg ®rBY «POCNECUHDOPT»
M.r. GENAEB
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