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KapTtorpadpupoBaHue COCTOSHUA U
AWHAMUKN MUPOBbDbIX J1eCcoB

LllenaweHko A.T.

BEAYLUMM HayYHbI COTPYAHUK

e MexayHapoAHOro MHCTUTYTA MPUKIAAHOro CUCTEMHOIO aHanu3a, ABCTpus
* WHcTuTyTa neca uM. B.H.Cykauésa CO PAH

e LleHTpa no npobnemam 3konormm n NpoayKTMBHOCTU necos PAH

KoopanHaTtop paboyein rpynnbl IUFRO no 6opeanbHbiM U FOPHbIM flecaM

—




[INCTaHUMNOHHbIE MHCTPYMEHTbI HabatogeHmna 3a

CTPYKTYPOU NecoB n GUTomaccou

HasBaHue Kocmunyeckoe [ata 3anycka T PaspelueHne Biomass map "eorpadgunyeckoe TpeboBaHus kK
NN MHCTPYMEHTA :
MMCCcUn areHTcTBO (oxkmnoaemas) WHCTPYMEHTAa Resolution NOKpbITHE TOYHOCTU
532 nm photon 13m footprint
ICESat-2 NASA 09/2018 N Ph aggregated to 100-m NA Global NA
counting lidar
transect
SAOCOM 1A CONAE 10/2018 L band SAR 10-100 m NA Global NA
1064 nm waveform <20% standard error
GEDI NASA 12/2018 lidar 25 m circular footprint 1km ISS (+/- ~51.6°) for 80% of forested 1
km cells
SAOCOM 1B CONAE 08/2020 L band SAR R sl NA Global NA
ALOS-4 JAXA (2022) L-band SAR 1-25m ‘:ﬁgggd'”g on NA Global NA
- I 0,
NISAR NASA/ISRO (2023) L-band SAR B LU SEEEREIE 1ha Global S [RWISIE 9 <UL
on mode Mg/ha
Global except <20% RMSE for AGB
BIOMASS ESA (2023) P-band SAR 60 x 50 m with >6 4 ha western Europe and >50 Mg/ha
looks . 10 Mg/ha for AGB <50
North America
Mg/ha
MOLI JAXA (2023) LU n d";‘;’“’emrm 25 m circular footprint NA ISS (+/- ~51.6°) NA
0,
TanDEM-L DLR (2023) L-band SAR TBD 1 ha Global 20% ach;;;ﬁgy or 20
Copernicus
PCM ROSE-L ESA/EC (2027) L-band SAR TBD 1 ha Global TBD
NcTOYHUK: , 2021 LLlenaweHko A.I"., 27.04.2022


https://lpvs.gsfc.nasa.gov/PDF/CEOS_WGCV_LPV_Biomass_Protocol_2021_V1.0.pdf

BbiCcOTa Nosora neca

Potapov et al., 2020, 2022 Forest Extent and Height Change, 2000-2020

AnctaHuMoHHbIe aaHHble: Landsat + GEDI + ICESat-2
[lpocTpaHcTBEeHHOE pa3peweHne 30 m, BbICOTa OT 3 M

o [orest height, 2000, 2020 (forest height in meters)

o [orest height gain, 2000-2020 (forest height gain in meters)

o [orest height loss, 2000-2020 (forest height loss in meters)

o [orest extent, 2000, 2020 (0/1, 1 indicate forest presence)

Lang et al. 2022 : A high-resolution canopy height model of the Earth

[nctaHumoHHble gaHHble: Sentinel + GEDI

[lpocTpaHcTBeHHOe pa3peweHune: 10 m, Kapta Ha 2020 rog,
LenaweHko .1, 27.04.2022


https://glad.umd.edu/dataset/GLCLUC2020
http://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_height_2000/
https://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_height_2020/
http://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_height_gain_2000_2020/
http://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_height_loss_2000_2020/
http://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_extent_2000/
http://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_extent_2020/
http://glad.umd.edu/users/Potapov/GLCLUC2020/Forest_extent_2000/
https://arxiv.org/abs/2204.08322

Recently released landcover maps

e Copernicus Global Land Service

« 100 M (Proba-V), exerogHo 2015-2019, oxXugaeTca npoao/KeHune

« 10 knaccos necos (evergreen/deciduous, broadleaved/needle-
leaved/mixed, closed/open)

* Fractional Covers (npoueHT neca B 100 M nukcene)
e ESA WorldCover

e 10 M (Sentinel), 2020 r. lMnaHupyeTcs exerogHo.

« 10 knaccoB 3eMefibHOro NoKpoBa, 1 Knacc nec
e HILDA+

e 1 kM (MOAenb — ANCTaHUMOHHbIE AaHHbIE U CTaTUCTUKA), exkeroaHo 1960-
2019

e / KJ1laCCOB 3eMeNlbHOro nokpoBa, 1 Kiacc nec

* W3meHeHUda (1960-2019): forest stable, loss, gain, gain and loss
~ LLlenawweHko A., 27.04.2022



https://land.copernicus.eu/global/products/lc
https://esa-worldcover.org/en
https://landchangestories.org/

Visualization
of Global Land Cover,

Biomass, Photos, etc.

Crowdsourcing of
Land Cover
(Google Earth, Bing Maps)

Creation of Hybrid
Land Cover Maps
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In-situ Data via  Serious Games
Geo-Wiki (Cropland
Pictures, Capture, o o

FotoQuest Go app  Picture Pile) e lonalenko LT, 27.04.2022



https://geo-wiki.org/

Estimation of forest cover using Geo-\Wiki

S Forest Cover
GED Evaluation
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e Land cover type, forest / non-
forest

« Homogenous / heterogeneous
pixel

e Disturbances / changes (time
series of VHR images)

 Low/ medium / high biomass

 Young/ old forest

* Plantation / natural

 Evergreen / deciduous

Statistically
proved sample
LenaweHko .1, 27.04.2022


https://geo-wiki.org/

Forest management intensity at global scale

Lesiv M., Schepaschenko D., et al. Nature Scientific Data (2022, accepted). [laHHble

I 11 Naturally regenerating forest without any signs of human activities, including primary forests

{%
X’N B 20 Naturally regenerating forest with stgns of human activities, e g. logging, clear cuts
I 31 Planted forest
1 " [ 32 Short rotation plantations for timber
I 40 Oil palm plantations

53 Agroforestry

FAVIto  Geo

Wiki

Al 7 weeks
(4 campaigns)

0...’ 15 forest experts

".“ 130 participants

~200 000 locations

AN — —
N Geo-Wiki tool (geo-wiki.org)

HumaN IMPACT ON TEMPERATE FORESTS

VEGU21: Gather Online, April 28


https://zenodo.org/record/5879022

Drivers of forest loss

Curtis et al. (2018) —
rnobanbHasa Kapta, 10 km - 1
rnaBHas NpPUYMHaA ANA
nukcensa (forestry, shifting
agriculture, wildfire, etc.),

5 TbIC. TPEHUPOBOYHbIX TOYEK

B Commodity Driven Deforestation Shifting Agriculture [l Forestry W wildfire M Urbanization Zero or Minor Loss

il sl At Mt e et Mt Mt W Mt Laso Bayas et al. (ZOZZ) —
o p—— . C X * TPOMWKK, 1 KM — HECKO/IbKO
NPUYNH B NUKcene, 115 ThbIcC.
TPEHUPOBOYHbIX TOYEK 33 2
Hepnenun B Geo-Wiki

T el
£

Predominant tree loss driver
Subsistence agriculture Pasture ®  Mining and crude oil extraction

®  Commercial agriculture ®  Managed forest/forestry ®  Wildfire LLlle na LLl,e HKO 'D' . r , 27 . 04 . 202 2

Cammarcial nil nalm and athar nalmm nlantatinne @ Roadeftraile /huildinae S ae mnab sral st srdacs m e et s fome lamomes slety sy



https://www.science.org/doi/10.1126/science.aau3445
https://www.nature.com/articles/s41597-022-01227-3
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Agriculture field size
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Lesiv et al. (2018) in Global Change Biology

Forest mask
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Schepaschenko et al. (2015) in
Remote Sensing of Environment

Geo-Wiki output

Human impact

Forest management

Degree of Human Impact
oy tor- 10

Low .0

See et al. (2015) in Technological Forecasting
and Social Change

Lesiv, Schepaschenko et al. (2022)
in Scientific Data
Land cover

Drivers of tropical forest loss

Laso Bayas et al. (2022)
in Scientific Data

See et al. (2014) in ISPRS Photogrammetry and
Remote Sensing



denepauunn necHbix o6cepsaTopun

Forest-Observation-System.net

nature > scientific data
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RK-10 (1)

Russia

Network: [IASA
Institutions: IF.SB.RAS
Link:

Pls: E. F. Vedrova, L. V. Mukhortova, V.

Ivanov
Established: 2007
Plot area: 0.25 ha
Census: 2007

Measurements:

AGB Local HD: 73.9 t/ha
H Lorey Local: 10.3m
MinDBH: 5cm

Wood Density : 0.495 t/m3

Taxonomic ldentifications:
Pinus sylvestris: 96 % (2736)
Pinus sibirica: 2 % (85)

Larix gmelinii: 2 % (86)
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https://forest-observation-system.net/
http://mgul.ac.ru/eng/
http://ib.komisc.ru/en/
http://www.ibles.pl/

Sharing data — win-win strategy

TRY
@ roresT OBSERVATION SYSTEM Plant Trait Database=

PN e L
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[dunckyccnsa / anstepHaTUBHOE MHEHWUE:
de Lima et al. (2022) Making forest data fair and open // Nature Ecology & Evolution
LenaweHko .1, 27.04.2022


https://www.nature.com/articles/s41559-022-01738-7

Poccuinckue neca nornoLatoT 3Ha4YMTENbHO Bosblue yrnepoaa, YeM CUMTANOoCh PaHee

Russian forest sequesters substantially more carbon than previously reported
Scientific Reports, 1, 12825 (2021). https://www.nature.com/articles/s41598-021-92152-9

Dmitry Schepaschenko, Elena Moltchanova, Stanislav Fedorov, Victor Karminov, Petr Ontikov, Maurizio Santoro, Linda See, Vladimir Kositsyn,
Anatoly Shvidenko, Anna Romanovskaya, Vladimir Korotkov, Myroslava Lesiv, Sergey Bartalev, Steffen Fritz, Maria Shchepashchenko, and Florian

Kraxner

[vcTaHunOHHbIE:! Ha3emMHble gaHHbIe:
 GlobBiomass e [

« CCI Biomass * FOS (Hay4Hble)

MeToa;:

Calibration of global remote sensing-based maps with ground
plots NFI (~10’000 plots) and FOS (100 research plots) -
Reference: Soviet Union inventory for the year 1988

OCHOBHbIE BbIBOADbI:

3anac gpesecuHbl B necax Poccum Ha 2014 roa:
111+1.3*10° m3, unu Ha 39% BbiLwe, Yem B [TIP
YBenudeHne B putomacce yrnpasrndemMblix fecos 3a 1988-
2014:

354 Tr C rog* vnn 1300 *10° T CO, 3kB. rog?t

47% BbilWe, YeM B HaunoHanbHOM KagacTtpe

Pesynbrart coTpyaHu4yecTBa:

LISTMJ1 PAH, HIASA (AscTpus), PeaeparnbHOe areHTCTBO
necHoro xo3aunctea, ®I'bY PocrnecuHdopr, CoOY, Il um. B.H.
Cykauéa CO PAH, K3 um. akaa. KO.A. U3paang, University
of Canterbury (Hosas 3enanansi), Gamma Remote Sensing
(LUBeMU.apMﬂ), BV”_IK”X, KN PAH Lenawenko O.I., 27.04.2022


https://www.nature.com/articles/s41598-021-92152-9

EJ https:/fearthdata.nasa.gov/maap-biomass/products/global?m:

KapTbl necHou (nuToMacchl

@ EARTHDATA
2/ Biomass Earthdata Dashboard

EXPLORE

ESA GlobBiomass 2010
Products
ESA CCI Biomass 2017, 2018 All (Global)

ZCl Biomass 2020

[lpocTpaHcTBeHHOe pa3pelleHne 100 M,

GEDI Gridded Biomass 2020
npeMMYLLl,eCTBeHHO Ha OCHOBE paAdpHbIX ICESat-2 Boreal 2020

MHCTPYMEHTOB NASA JPL 2020

NCEOQ Africa 2017

[TnaHnpyeTca exxerogHble KapTbl Ha 2017-2022

I'OLI,bI + U3MEeHeHune ICESat-2 Boreal Biom... @ @

0 400 Mgrha
CCl Biomass 2020 GO
0 400 Mglha

MNASA JPL Global Abo... @

0 400 Mgfha

https://earthdata.nasa.gov/maap-biomass/



https://doi.org/10.5194/essd-13-3927-2021
http://dx.doi.org/10.5285/bedc59f37c9545c981a839eb552e4084
https://earthdata.nasa.gov/maap-biomass/

Bannaauusa n kanmbpoBka rnobanbHbiX KapT (UTOMACCHI
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Remote Sensing of Environment
Volume 272, April 2022, 112917

Committee on Earth Observation Satellites

A comprehensive framework for assessing the
. Working Group on Calibration and Validation
accuracy and uncertainty of global above-ground CE 9 S ana roduct vadaton subgrour

biomass maps

Aboveground Woody Biomass Product Validation

Arnan Araza® ® & B, Sytze de Bruin 2 Martin Herold * ¢ Shaun Quegan 9, Nicolas Labriere ¥ Pedro Rodriguez- Good Practices Protocol
Veiga & " Valerio Avitabile | Maurizio Santoro), Edward T.A. Mitchard k Casey M. Ryan k Oliver L. Phillips | Simon
Willeock ™ " Hans Verbeeck @, Joao Carreiras 4 Lars Hein b, Mart-Jan Schelhaas P, Ana Maria Pacheco-Pascagaza &

3, Polyanna da Conceicio Bispo 9 ... Richard Lucas ¥ Version 1.0 - 2021

https://doi.org/lO. 1016/]FS€2022112917 Editors: Laura Duncanson, Mat Disney, John Armston, Jaime Nickeson, David Minor, Fernando

https://lpvs.gsfc.nasa.gov/PDF/CEOS WGCV LPV Biomass Protocol 2021 V1.0.pdf
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https://doi.org/10.1016/j.rse.2022.112917
https://lpvs.gsfc.nasa.gov/PDF/CEOS_WGCV_LPV_Biomass_Protocol_2021_V1.0.pdf

Nature map explorer

https://explorer.naturemap.earth/map

UN Environment Programme
 Terrestrial habitat types World Conservation Monitoring Centre

, _ (UNEP-WCMC)
Potential Natural Vegetation

Human impact on forests
Species richness
Biomass carbon

* Vulnerable carbon

» Areas of global significance for
conservation

International Institute for
HIASH Sgg® Applied Systems Analysis

WenaweHko O.I., 27.04.2022
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https://explorer.naturemap.earth/map

Cnacmbo 3a BHMMaHue!

Dr. Dmitry Schepaschenko

Senior Research Scholar

International Institute for Applied Systems Analysis (IIASA) | Web: http://www.iiasa.ac.at/ESM
Schlossplatz 1, A-2361 Laxenburg, Austria

E-Mail: schepd@iiasa.ac.at | Phone: +43 2236 807-453 | Skype: schepd | Google Scholar publications

Guest Leading Researcher
Siberian Federal University, Russia | Web: http://www.sfu-kras.ru/en/

Guest Leading Researcher
Center for Forest Ecology and Productivity of the Russian Academy of Sciences (CEPF RAS) |
Web: http://cepl.rssi.ru/en/

Guest Leading Researcher
V.N. Sukachev Institute of Forest SB RAS | Web: http://forest.akadem.ru/

Coordinator
IUFRO working group 8.01.06 — Boreal and Alpine Forest Ecosystems |
Web: https://www.iufro.org/science/divisions/division-8/80000/80100/80106/

WenaweHko ., 27.04.2022



http://www.iiasa.ac.at/ESM
mailto:schepd@iiasa.ac.at
tel:%20+43%202236%20807-453
https://scholar.google.com/citations?hl=en&user=76BVxY8AAAAJ
http://www.sfu-kras.ru/en/
http://cepl.rssi.ru/en/
http://forest.akadem.ru/
https://www.iufro.org/science/divisions/division-8/80000/80100/80106/
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