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Current and expected forest & biomass-relevant missions

Funding Launch Accuracy
Data Type Meastrement resolution Seograpnic bomain

|ICESat-2

SAOCOM 1A
GEDI
SAOCOM 1B
ALOS-4

NISAR

BIOMASS

MOLI

TanDEM-L

Copernicus HPCM

ROSE-L

NASA

CONAE
NASA
CONAE
JAXA

NASA/ ISRO

ESA

JAXA

DLR

ESA/EC

09/2018

10/2018
12/2018

08/2020
(2022)

(2023)

(2022)

(2023)

(2023)

(2027)

Source: CEOS LPV Biomass, 2020

532 nm photon counting lidar

L band SAR

1064 nm waveform lidar
L band SAR
L-band SAR

L-band SAR

P-band SAR

1064 nm waveform lidar

L-band SAR

L-band SAR

13m footprint aggregated to

100-m transect

10-100m

25m circular footprint
10-100m
1-25m

3-10m

60 x 8 m

25 m circular footprint

TBD

TBD

Global

Global

ISS (+/- ~51.6°)
Global
Global

Global

Global except Europe and

North America

ISS (+/- ~51.6°)

Global

Global

NA
<20% RMSE
NA

NA

<20% RMSE for <100
Mg/ha

<20% RMSE for AGB
>50 Mg/ha

25% RMSE for AGB
>100 Mg/ha

20% RMSE or
20 Mg/ha

TBD
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Spaceborne Missions
to measure forest structure

Question:

1. Are we able to make best use of these missions?

2. Will users trust remote sensing products?

These missions will deliver measurements of
o forest height

 forest biomass

* biomass change

Dmitry Schepaschenko, 05.10.2019




Forest mask JAXA PALSAR

(25m resolution)

r http://lwww.eorc.jaxa.jp/ALOS/en/palsar_fnf/fnf _index.htm
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Source of validation/calibration data

e |n SItu
measurements

 Visual interpretation 'y
of very high GEO Y

resolution imagery Wiki

BIOMASS

**** Dmitry Schepaschenko, 10/4/2019
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Forest-Observation-System.net

e FOREST OBSERVATION SYSTEM

NEWS ABOUT RESOURCES CONTACTS

PLOT
INFORMATION

RK-10 (1)

Russia

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

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

3 Measurements:
fer b AGB Local HD: 73.9 t/ha
— ] (= o . HLorey Local: 10.3m

MinDBH:5cm
Wood Density : 0.495 t/m3

nature > scientific data

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

Larix gmelinii: 2 % (86)
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http://mgul.ac.ru/eng/
http://mgul.ac.ru/eng/
http://ib.komisc.ru/en/
http://ib.komisc.ru/en/
http://www.ibles.pl/
http://www.ibles.pl/

An example of FOS permanent forest
sample plot

PlotCode: RK-10 (1)

PlotArea; 0.25 ha

Network: IASA/IF

MAP ABOUT CONTACTS

Link: By
http:/forest.akadem.ru/PerSyst/ [
PI: V.V. Ivanov, E. F. Vedrova, L. f&&
V. Mukhortova |1
Year: 2007
Image: RK 10

H Average: 10.3m
AGB Local HD: 73.93 t/ha
Wood Density: 0.495 t/m3

Taxonomic Identification
& 2736 (96 %) - Pinus sylvestris
» " 85 (2 %) - Pinus sibirica

& 86 (2 %) - Larix gmelinii

S
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http://forest.akadem.ru/PerSyst/
http://forest-observation-system.net/Content/Images/sites/rk-10.jpg

Airborne Lidar-based biomass maps

@ https://forest-observation-system.net

e FOREST OBSERVATION SYSTEM MAP  ABOUT

RESOURCES

CONTACTS

AmMiSAR_Rabi AGB_50m.tif: 377
AfriSAR_Rabi_AGB_100m.tif:
396
AfriSAR_Rabi_AGB_200m.tif:

320

PLOT INFORMATION

RABI (8_8)

Gabon

Network: CTFS-ForestGEO

Pls: Dr. Alfonse Alonso, Dr. Lisa Korte, Mr. Hervé Memiaghe
Established: 2009

Plot area: 0.25 ha

Census: 2011

Measurements:

AGB Chave:322.80t/ha @
AGB Feldpausch: 355.20 t/ha @
H Lorey Feldpausch: 34.80 m

H Lorey Chave: 32.00 m

H Max Feldpausch: 46.60 m

H Max Chave: 46.10 m
MinDBH: 1cm

Wood Density : 0.68 t/m’

Biomass maps legend: Resources:
O 1-20Mgdm /ha Tropics by WUR ref
D 21-50 Pan Boreal reference
| % @ s 100
| - ILASA hybrid biomass reference

1A A @ 101 - 150

DOWNLOAD DATA

Only logged in users are allowed to download.



Sharing data — win-win strategy

e FOREST OBSERVATION SYSTEM

FrestGEO

EEEE T
SOILQRIIS B

S
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Discrepancy In estimation of forest dynamics

Independent estimations

 Tree cover: +0.42% (1982-2016)
Song X.-P. et al. Nature, 2018

e Above-ground biomass: +0.99%

(2000-2007)

(Liu Y.Y. et al. Nature Climate Change,
2015)

 Biomass: +0.44% (1990-2007)
(Pan Y. et al. Science, 2011).

e Greening

(Guay K.C. et al. Global change biology,

2014)

National FAO FRA report (1990-2015)

e Forested area:

+0.03% per year

e Growing stock volume:

+0.07% per year

 Above-ground biomass:

+0.02% per year

11



Forest sample plots NFI and FOS

O 101 Forest Observation
System research sample plots

= ~10’000 National Forest
O Inventory sample plots

« 12
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New estimation of Growing Stock Volume for 2014

CCl Biomass in situ data GlobBiomass Our GSV estimation:

: - i = : 114.9+1.3 10° m3 or 44%
higher than Forest Register
(79.9 10° m3), incl.

e +6.9 10° m3 or +9% due
to larger forested area

e +28.110° m3 or +35%
higher GSV density

\ 13
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Source of validation/calibration data

Z
NISZR . |n st
measurements

e Visual interpretation v i
: gy
of very high GEO o
resolution imagery Wik
BIOMASS
!ﬁ I Dmitry Schepaschenko, 10/4/2019
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Serious Game: Picture Pile

; _ Score: 2412 - Sorted: 2.17%

o= {s there less fores’t in

914 2,560,565+

Players ' Classifications

[ua

217,331 90%

Unique images < 5 seconds

‘ = - "“:'- —m, [ ;. i = . Aa|la ble on the \ Get it on
bt s _ - D App Store | P Google play
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FotoQuest Go / FRA Quest

R ——
Move 1913 m closer

R—

to the target...

A
M OL=
|

What is at the point? FOLOQUESLGO

Forest

Shrubs and bushes

Cropland

Grassland
Human settlements
Other land with trees

Bare soil

00000000

Join the green side!
Help #FAOUN in the
monitoring process of the
world'’s forests.

Hold your device in landscape mode and move it into
the displayed direction to make a picture.

Take Picture towards South, (5/6)

2D

f? I'can't reach ' >
the point. Sy

Hold your chevics in landscape moce and move i into the
disphryed dioction 1o make o picturc.

https://www.youtube.com/watch?v=DCTTKXK-YVQO

S

ITASA
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https://www.youtube.com/watch?v=DCTTKXK-YVQ

Visualization
of Global Land Cover,
Biomass, Photos, etc.

Crowdsourcing of
Land Cover
(Google Earth, Bing Maps)

Validation of Land

Creation of Hybrid<—
Cover Maps

Land Cover Maps

FER
ﬁigi
g =

mgn

P Is thare cropland in the red box?
About Cropland Capture

In-situ Data via Serious Games

Geo-Wiki (Cropland i
| Pictures, Capture, : =
hid I FotoQuest Go app  Picture Pile) S R



Biomass.Geo-Wiki.org

gt

oy
ciioddd BIOMASS

Wiki

Biomass

(O Don't show any overlays
+ Land Cover
+ Disagreement
Above Ground Live Bior

@ Global Forest by IASA rel
(O Pan-Boreal reference
() European Forest (JRC) ref
O European Forest (Corine)
O European Forest (GLC20t
(O European Farest (GlobCa
reference
(O Russia, 2009, res 1km re
() USA by WHRC reference
() Tropics by NASA reference
() Tropics by WHRC referenc
(O Tropics by WUR referance
() Canada reference
() Global forest by IB-CAS n

+ Forest Woody Biomass
» Hybrid Forest Map

» Geocoding

+ Feedback

Disagreement

Above Ground Live Biomass

@ Global Forest by IIASA reference

() Pan-Boreal reference

() European Forest (JRC) reference

() European Forest (Corine) reference

() European Forest (GLC2000) reference

() European Forest (GlobCover)
reference

() Russia, 2009, res.1km reference

() USA by WHRC reference

() Tropics by NASA reference

() Tropics by WHRC reference

() Tropics by WUR reference

() Canada reference

() Global forest by IB-CAS reference

Forest Woody Biomass

Google | s000km |

D 1-5 Mg/ha
D 5-10

D 11-20
@) 2150
. 51-100
. 101-150
. 151-200
. 201-300
. 301-607

|

4P

5 u |
- Wil
|

Europe {Corine) HSD Mg dm/ha
| Europe (GLC2000)  |[20 Mg dm/ha
. Europe (ClobCover) H] 10 Mg dm/ha
Europe (RC)  ||70 Mg dm/ha
| Global by I1ASA  |[70 Mg dm/ha

pLIt

Clobal forest hy IEI-CP\S] [94 Mg dm/ha

] ‘ [ Pan-Boreal “1 10 Mg dm/ha V !

=

ol b
a [ A 2EAN

Global by IIASA |20 Mg dm/ha
Global forest by IB-CAS I Mg dm/ha

Tropics by NASA |l 50 Mg dm/ha
Tropics by WUR |54 Mg dm/ha
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Estimation of forest cover using Geo-Wiki
and VHR Google Earth imagery

GED S Forest Cover

Evaluation » Land cover type, forest / non-
e forest
E———— « Homogenous / heterogeneous
pixel
——— » Disturbances / changes (time
et o series of VHR images)

e Low / medium / high biomass
 Young/ old forest

« Plantation / natural
 Evergreen / deciduous

Imngery Date: 10/13(3012, 35531'58247 N TR0 22 KW el 1320 eye 2

Statistically
proved sample

ndsat 7 32-Day NDVI Composi
| q SRS CRAS Diyai o0 't‘ji“‘ SENTINEL ful 20
| -

ITASA




Abandoned arable field at very high resolution
space images and ground photo

21
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Abandoned arab

o

| Forest

[ | Arable
I Abandoned

[ | Other

le land In 8 FSU countries

22



Area, Mha

Area of abandoned arable land, 10° ha

80

60

40 —

20 —

B Country statistics

O Adjusted area of abandoned land

15.2
7.25
0.52 0.81 o 0.75 0.18 0.22
—— ) [——y
Caucasus Belarus Kazakhstan Moldova

39.06

31.6

Russia

2.7 292

il

Ukraine

Source: Lesiv, Schepaschenko et al., 2018

58.99

42.24

Total

23



Individual overview (EEL) Prizes

Forest management e ofValidatons Quality Score

- juncopartner 57 570 o6, 115
(COI I Ip|€t€d campalgn Al L i
rubulhazarika 49 114 T2 880
=~ delberr 32,986 48,540
-==="" paragksaharia 39,995 43 &30
s sie i~ maryanavikiorivna 13,475 23,050 “]
R din i m'%‘ munteanvictor? 13,959 20,775+
> Gk 5= _. brigitte. magori 12,017 17,715
predsed 10,415 17,500
ol bilous 10,106 17,050
ol
L "‘:’“’"} GeoCBG 10,125 15,780
'gl_ ana.perez-hoyos 9198 15,720
"™ sarahgengler 7,658 12 455
5 diego.guizzardi 9,625 12,300
no image
reinhard. prestele 5477 11,210
no trees
+ Forest not disturbed forest_biotech 6,500 10,180
+ Forest with roads ibrar.space 6,375 9,570
+ Selective logging/clear cuts kuleswar(g 6,688 9,820
. + Replanted forest sachyn_boro 5,824 9,530 _
*Wiaody phnistions chetri tilok 6,360 9,505
* Fruit trees ziga malek 6008 0,415
+ Palms
; k=mbmei 5979 9 265
Not sure type of plantation )
c cC
» Tree shelter belts andyStht 6,529 9,015
Shfiting cultivation narzary. wiliam11 5,945 8710
» Urban/built up kemenen 4,873 7,755
% moni.molinari 5,815 7,630
15 A I marco.minghinids 5,087 6,815



Go to: https://www.geo-wiki.org/ and Launch Geo-Wiki

Geo-Wiki: Earth Observation Launch Geo-Wiki Getinvolved Our results
& Citizen Science

News Tesm Abowut Projects Tools Data Publications Contact

New Campaign
Heilp understand how our forests are managed globaily

More info

"We use earth observation and citizen science to conduct research and provide innovative, cost
effective and high quality data, tools and services to help society achieve the sustainable

development goals”

https://fb.watch/IMMZNfgfGT/
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Drivers of global forest loss

Curtis et al., 2018:

e 5’000 training sample cells
e 10x10 km

e dominant disturbance type

Next Geo-Wiki campaign:
e 100’000 training sample for
the Tropics only

B Commodiy Driven Deforestation ~ Shifing Agricutture M Foresty M Widtre M Urbanization = Zero or Minor Loss

. . . o
Classifying drivers of global forest loss 1x1 I§m _
s -~ B 3  Dominant + accompanying
Philip G. Curtis'-", ) Christy M. Slay’', (=) Nancy L. Harris*, Alexandra Tyukavina®, () Matthew C. Hansen

1 Sustainability Consortium, University of Arkansas, Fayetteville, AR 72701, USA. d rlve rS
2Warld Resources Institute, 10 G Street N.E, Washington, DC 20002, USA.
*bepartment of Geographical Sciences, University of Maryland, College Park, MD 20742, USA.

« Corresponding author. Email: philip.curtis@sustainabilityconsortium.org
= Hide authors and affiliations

T Science 14 Sep 2018:
5 Viol. 361, Issue 6407, pp. 1108-1111
1IASA DOI: 10.1126/science aau3445




Drivers of forest lo:

C Don't show any overlays

» Reported tree loss (2008

f forest |

Stop validation

Google image date: 2019-12
Bing image date: 2006-12-10

+ View in Google Earth i)

Quick Start Guide
View iples
perts for help

current sample point: 1738080
Your validations: 38
Your quality score: 0
lat/lon:

17.50285821/101.13
classified points: 195/5000

Leaderboard L]

Jump to point - point i

Jum p to point

Homepage Dmitry - ® Logout

3 palm or other palm
plantations

Pasture

Please select all other tree loss
drivers visible inside the tree loss
xels in the blue box
Agriculture/Pasture

Can you see roads, trails or
buildings in the blue box

Ye No

Comment:

Submit o skip




Geo-Wiki output

Agriculture field size Human impact

L o UYLy

v
Lesiv et al. (2018) in Global Change Biology See et al. (2015) in Technological Forecasting
and Social Change

Forest mask
=7 ~

Land cover

";’.;%‘.'%?F"' oo
e g -

- s o

lHlnn:wo LY e ' {
i g - Ly 4
Low:0 L N e g
b ) ¥ o

P Schepaschenko et al. (2015) in See et al. (2014) in ISPRS Photogrammetry and
.ﬁ I Remote Sensing of Environment Remote Sensing
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REVIEW

Science.
Boreal forest health and global change

S. Gauthier"", P. Bernier', T. Kuuluvainen’, A. Z. Shvidenke®, D. G. Schepaschenko®

+ Author Afiliations

+ Camesponding author. E-mail. sylvie gauthier@mean, go.c

Other publications

nature

Carbon tracking: Limit uncertainties in land
emissions

NATURE | CORRESPONDENCE

Steffen Fritz, Dmitry Schepaschenko & Linda See

Affiliations | Corresponding author

Nature 534, 621 (30 June 2016) | doi:10.1038/534621e

@ Springer Link

Renewable Energy
Biomass Resources and Biofuel Production

Dritry Schepaschenko!, Florian Kraxner',
Linda See!, Sabine Fuss™2 lan McCallum
1, Steffen Fr'rtz1, Christoph Perger',
Anatoly Shvidenko!, Georg Kindermann',
Stefan Frank!, Markus Tum®, Erwin
Schimid®, Juraj Balkovie!, Kurt Glnther®

Published Online: 16 JUL 2015

Global Biomass Information: From Data Generation to Application

Book Title
Handbook of Clean Energy
Cﬂr Systems
- . H h
S
WANDBOOK 0F
CLEAN ENERGY

| SYSTEMS

Contents lists available at ScienceDirect

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Remnote Seneing
Ermvirdnment

ab,#*

Dmitry Schepaschenko

Development of a global hybrid forest mask through the synergy of
remote sensing, crowdsourcing and FAO statistics

, Linda See *, Myroslava Lesiv *““, lan McCallum *, Steffen Fritz ®, Carl Salk ¢,

Elena Moltchanova !, Christoph Perger %, Maria Shchepashchenko &, Anatoly Shvidenko *, Sergii Kovalevskyi h
Dmytro Gilitukha I Franziska Albrecht ®, Florian Kraxner °
Martina Diirauer °, Michael Obersteiner °, Viktor Karminov ", Petr Ontikov

@ CrossMark

' Andriy Bun ', Shamil Maksyutov’, Alexander Sokolov k

bk

Open Access | Published: 11 May 2019

Recent Advances in Forest Observation with Visual
Interpretation of Very High-Resolution Imagery

Dmitry Schepaschenko &, Linda See, Myroslava Lesiv, Jean-Francois Bastin, Danilo Mollicone, Nandin-

Erdene Tsendbazar, Lucy Bastin, lan McCallum, Juan Carlos Laso Bayas, Artem Baklanov, Christoph Perger,
Martina Dirauer & Steffen Fritz

Surveys in Geophysics 40, 839-862(2019) | Cite this article

2953 Accesses | 6 Citations | 5 Altmetric | Metrics

Forest Policy and Economics 82 (2017) 10-18

Contents lists available at ScienceDirect Em
and Economics
. . ; }
Forest Policy and Economics Mﬁ@&m

VIER journal homepage: www.elsevier.com/locate/forpol

Mapping certified forests for sustainable management - A global tool for
information improvement through participatory and collaborative mapping

@ CrossMarl4

b,a

Florian Kraxner"*, Dmitry Schepaschenko™*, Sabine Fuss™*, Anders Lunnan™*,
Georg Kindermann™, Kentaro Aoki®, Martina Diirauer”, Anatoly Shvidenko™', Linda See®
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Opportunities for young scientists

o Apply for IASA YSSP program

e Share your ground forest measurements with global
networks

e Participate in Geo-WIki campaigns



Thank you for your attention!

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 Addltlona]- lnfO:

V.N. Sukachev Institute of Forest SB RAS | Web: http://forest.akadem.ru/ https:/ /www.geo-wiki.org/
Coordinator _ o
IUFRO working group 8.01.06 — Boreal and Alpine Forest Ecosystems | https://twitter.com/Geo WiKi

Web: https://www.iufro.org/science/divisions/division-8/80000/80100/80106/

https://www.facebook.com/GeoWiki/
- 31
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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/
https://www.geo-wiki.org/
https://twitter.com/Geo_Wiki
https://www.facebook.com/GeoWiki/
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