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.~ % . ¢ Baikalnaturalterritory

T ' Co ; The Baikal Natural Territory includes Lake
"oy s mmEF d Baikal, coastal water protection zone of
| i thelake, ifs drainage basin within the
\ ’ territory of the Russian Federation, special
4 / protected areas adjacent to Baikal, and

Baikal Natural
Territory

also a 200 km wide territory adjoining the
lake in the west and north-west.

BNT is located in the areas of three
constituent entities of the Russian
Federation: 28.5% in the Irkutsk region,
57.1% in the Republic of Buryatia, 14.4% in
the Trans-Baikal Territory. The area of the
BNT is 386 thousand km?2.

31 special protected areas, including 3
nature reserves, 2 national parks, 5 wildlife
sanctuaries, 6 recreational sites and 128
natural monuments on the BNT.
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Forest resources

The area of forest covered land is near 8 517 thousand hectares,
95% of the area of these lands is covered with forests, and 5% -
shrub thickets.

Forests are represented by two groups of forest-forming species:
coniferous and deciduous. Among coniferous forests, pine
(Pinussilvestris) and larch (Larix) forests are equally represented -
5 each. Siberian pine forests (Pinussibirica) are also widely
presented - 17%. Deciduous forests are dominated by birch
(Betula) - 16% B o




Problems of forest resources in BNT

aF

e ¥

N W );;

« a decrease of the BNT forest resources
due to forest pathologists, illegal logging
and fires, which cause significant harm to
the economy and the environment;

« growth of epidemiological damage to
coniferous trees in faiga massifs;

« |lack of a consistent system of
reforestation and forest care, which
leads to resource depletion and the
development of new territories



Features of forest monitoring on the BPT

the mulfiplicity of monitoring participants;

the localization of deparfimental observation schemes;

the territorial distribution of their software and hardware systems;
formation of large volumes of spatio-temporal monitoring data, which are
not coordinated with each other, in parametric, chronological and other
aspects;

various types of storage (in paper, digital) and different formats of
monitoring datq;

lack of a system of integrated environmental monitoring in the mode
(24/12/365) and storage of spatio-temporal data, assessment and analysis
of the state of the ecology of Lake Baikal and BNT;

low updating of official information on the state of the environment;

poor efficiency and limited access o monitoring data, as well as support
for interdisciplinary research.
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CHOUBP CO PAH, UpkyTck
CTOK yTIJiIepoaa U NPOAYKTUBHOCTH XBOUHBIX
JAPEBOCTOCB,
CTPYKTYpa PacTUTEILHOCTH OCHOBHBIX U
CE30HHBIE PUTMBI JIepEeBa;
JICHIPOVH/IUKAIMS ONTACHBIX MPUPOIHBIX
MIPOIIECCOB JJIsI CO3aHUS HAJIKHON
MIPOTHO3HOW 0a3bl MX BO3SHUKHOBEHUS;
BbIsiBJIeHHE 110 JI33 CTpyKTypHO-
JTMHAMHAYECKHUX 0COOCHHOCTEH
pPacTUTENBHBIX COOOIIECTB
Ot060p npo6 MOYBKI U INCTHEB HA
CoZep>KaHME AIEMEHTOB, OIICHKA
cocrosiHUs aepesa, metoauka |ICP Forests.

HNHcTuTyT reorpapuun
CO PAH, r. UpkyTck
Kaprorpaguposanue

JICCHBIX 3aI1aCcoB, MOACIIN

HNC3® CO PAH,
HpkyTck
33 nmoxxapsl, TemmepaTtypa
3eMJIH, OIICHKAa H3MEHEHHUS
pacTUTENBHOCTHU, PACUET

HNBM CO PAH,
Kpacunosipck

kosmmyectBa smuccuu CO2

Or1eHKa I0KapoB,
BJIQJKHOCTH I10JIOTa,
KapThl.
Pacno3naBanue
XBOMHBIX U
JIMCTBEeHHBIX 110 /133
HEHPOHHOU CETBIO

HMK3IC CO PAH, Tomck

M3YYEHHE CTPYKTYpPHI pazHooOpasus JIP;
BBISIBJICHHE KIIMMAaTHIECKH O0YCIOBJICHHBIX U
SBOJIFOLIMOHHBIX W3MEHEHUI;

HW3yYEHUE MPOIIECCOB B JIECHBIX IKOCUCTEMAX C
TUAPOMOPGHBIM TPEHAOM Pa3BUTHS;

OLICHKA JIENOHMPOBAHHUS YIiIepoaa B
3a00JI0YEHHBIX JaH madTax;

pa3paboTKa KpUTEPUEB U HHANKATOPOB
OLIEHKH COCTOSIHUS JIECOB, METOJ OB
JIECONIATOJIOTUYECKOTO MOHUTOPHUHTA;
pa3paboTKa METOAOIOTHYECKUX ACTIEKTOB
9KOCUCTEMHOI0 MOHMTOPHHTIA, IPOTrHO3a
COCTOSIHUSA JIECHBIX SKOCUCTEM IPH
Pa3IMYHBIX CLUEHAPUAX U3MEHUYUBOCTH
MPUPOJIHBIX M aHTPOIIOTCHHBIX (DAKTOPOB;
HCCIIEIOBAaHUE TUIPOJIOTHYECKOTO U
TeMIIEPaTypPHOI'0 peKUMa OCYIIEHHBIX U
€CTECTBEHHBIX TOPPSIHUKOB

UBT CO PAH, HoBocubupck
Mart. Moaen, METOIbI U
aJITOPUTMBI JI5
MIPOTHO3UPOBAHUS
pacnpocTpaHeHus O>KapoB,
OIICHKA TTOBPEK ACHUS
npesoctoeB 1o J[33, BeiaeneHue
JIBIMOBBIX IIICH(OB

BUII CO PAH,
Yaan-Yi3
[Toxapsl, 133

HNOA CO PAH,
HoBocudupck
J133, xoppekus

HNHCcTUTYT MOYBOBEIEHUS U
arpoxumuu CO PAH,
HoBocubdupck

HucturyTt eca CO PAH, KpacHosipck
oumocdepHas poJib 1 SKOJIOTHIECCKHE (PYyHKITMU
JIECHBIX 9KOCHCTEM;

O6uopa3zHo00pa3ue U paloHaIbHOE
ncroab3oBanue JIP;

MeTO/1bl MOHUTOpUHTA 110 /33 B onTHYeCKO# 1
MHUKPOBOJIHOBOM YacCTsX CHEKTPA, JUJAPHON U
TPaBUMETPHUUECKON ChEMKH;

oOHapy»XeHue, aHAIU3 U KapTorpadupoBaHue
30H KJIMMaTHYECKUX, OMOTUYECKUX U
AHTPONOTEHHBIX BO3ICMCTBUHU Ha JIEC;

aHaJIM3 JMHAMUKHU NPOAYKTUBHOCTH JIECHBIX
SKOCHCTEM U KU3HEHHOT'O COCTOSIHUS
JIPEBOCTOEB B MEHSIOIIEMCS KJIIUMATE;
pa3paboTKa HHCTPYMEHTAIbHBIX METOJ0B
MOHUTOPHHIA JIECHBIX MTOYKAapPOB U COCTOSHUSA
HApYILIEHHBIX TEPPUTOPHUIA, OTIEPATUBHBIN
aHaJIM3 MO’KapHOU OMacHOCTH, OLICHKA
MOYXapPHBIX SMHUCCHI U TPOTHO3 TOPUMOCTH
JIECOB.

DKOJIOTHYECKOE COCTOSIHHUE
0OJIOT JICCOCTEIHOM 30HBL,
(bpmupoBanue TopdsIHBIX

OTJIOKEHUH

HNHCTHTYT 3K0JI0THH
yeaoBeka ®UIL YYX CO
PAH, KemepogBo
JlecoB0300HOBIICHHE HA
OTBaJIaX yTOJbHBIX Pa3pe30B
Kys6acca, Bnusinue
9KOJIOTMYECKUX YCIIOBHI Ha
KOJIMYECTBO CEMSH
JIPEBECHBIX PACTCHUN

HNHCTUTYT NPUPOAHBIX PEeCYpPCOB, IKOJIOTIUH

u kpuoJiornu CO PAH, Yura

® MHOTOJETHSS JUHAMUKA PACTUTEIHHOTO
rmokpoBa Boctounoro 3abaiikaibs B
YCIIOBUSIX U3MEHEHHUS KJIMMaTa 1
AHTPOIIOIEHHOM HArpy3KH;

e mporHozupoBaHue cocrosinus JIP;
OIleHKa OMopa3zHOOOpasus KEAPOBBIX JIECOB;
XapaKTEePUCTUKA YSI3BUMBIX JIECHBIX
COOOIIECTB U MACIITAd UX JAErpajialyy B
3aCYLUINBBIN IEPUOT;

® JJaHHBIE [0 U3MEHYUBOCTHU U
MOMMOP(U3MY JINCTBEHHUIIBI




Digital platform

By definition, a digital platform is an open system of algorithmic
network interaction of independent participants of a certain type
of activity, united by a single information environment, leading fo
a decrease in fransaction costs and fo an increase in the
efficiency of services due fo the use of a package of digital
fechnologies for working with data ( storage, processing, analysis,
etc.) and changes in the division of labor.

The digital platform includes a set of digital data, algorithmes,

odels (logic) and tools (methods, means), information-
echnologically united by a single informafion environment and
telecommunications infrastructure for the interaction of
participants.




Digital forest monitoring platform

Integration of schemes -
and methods r::
Basic

Partnership of digital
participants platforms

Digital forest
monitoring BNT

Thematic
Infrastructure services

Cloud data centers Data from sensors,
Remote sensing

Mathematical
models




Digital forest monitoring of the BNT

Creation of basic types of digital platforms for distributed ecological monitoring of the BNT
forest, allowing in a quasi-continuous mode (24/12/365) to automate the recording of forest
data and transfer them to the centers for processing spatial and temporal data

« Inferdisciplinary integration of schemes and methods of forest monitoring participants
« Creation of a cloud-based data center network for BNT forests

* Increasing the reliability of forest monitoring data due to their multiplicity and complexity of
receiving sensors, measuring instruments, remote sensing data

« Formgation of an information and analytical system for assessing, analyzing and predicting the
lems of forest resources in the BNT, using information and mathematical methods, modern
iStributed service-oriented information technologies for processing large spatial and temporal
ata on the environmental parameters of BNT forests

Creation of thematic services for identifying and assessing the dynamics of forest resources
based on series of remote sensing data under the influence of destructive factors (including
fires, felling, outbreaks of insect outbreaks, technogenic pollution, abnormal meteorological
phenomena)

Extrapolation of the obtained results of a comprehensive analysis of the ecological
characteristics of BNT forests in Siberia with similar landscape conditions

Information availability of scientific research results for forest resources management of the
BNT.




Types of digital platforms

Basic types of digital platforms i\ — /i

are distinguished according to
' : DP member / Instrumental
the level of informafion /

. NG DP DP member
processing and provision of '. _'
services : instrumental (lDP), k ) Infrastructure . J
infrastructure (INDP), applied DP
% — App'l-ieEl DP

DP member

Digital platforms can form a hierarchy in which the instrumental DP
are part of the infrastructure DP, and the infrastructure DP, in turn,
provide the functioning of the application DP in various activities.



Instrumental digital platform

Deployment of
standard Development of Development of
WPS services data services
geoportals
| @ | @ | @
Geoportal ] WPS services | | REST services | | |
\_/_ \_/_ \_/__

IDP contains instrumental software to support participants' access to the development and
debugging of applied information and software and hardware monitoring by providing
standard functions, instrumental (universal) services and their data processing interfaces.




Infrastructure digital platform

Basic spatial Basic spatial
_ / services data
Data services

catalog \

Tematic data

Infrastructure services

Processing services Service execution and Service for publishing
catalog scheduling system map data

Service for publishing
diagram data

Infrastructure DP contains recourses for technological data processing, data
sources, which allows to build application services for the automation of monitoring
parficipants activities using cutting-edge digital technologies for decision-making




Applied digital plaiform

Data Processing Publication
e calculation of

 BSD (forest indices; e Maps;
districts, | e classification o tables,'
quarters, etc.),_ based on SVM, ~ diagra’ms

e remote sensing neural networks, |

/nd UAV data; etc:
Sensors; e modeling and

e results of ground forecasting.

research.

The applied DP operates with the processed data at the level of a separate
group or monitoring type as a whole.

ADP supports the algorithmic exchange of services between participants
using a single information environment and information technology
infrastructure.




Thank you for
attention!




