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International Institute for Applied 
Systems Analysis

• Est. in 1972 as a scientific bridge between East and West, later extended to North-
South collaboration

• 22 member countries
• Ecosystem Services and Management Program

– Center for Earth Observation & Citizen Science (EOCS)
• Young Scientists Summer Program 2
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Mission Funding 
Agency

Launch 
Date Data Type Measurement resolution Geographic Domain Accuracy 

Requirement

ICESat-2 NASA 09/2018 532 nm photon counting lidar 13m footprint aggregated to 
100-m transect Global NA

SAOCOM 1A CONAE 10/2018 L band SAR 10-100m Global NA

GEDI NASA 12/2018 1064 nm waveform lidar 25m circular footprint ISS (+/- ~51.6°) <20% RMSE

SAOCOM 1B CONAE 08/2020 L band SAR 10-100m Global NA

ALOS-4 JAXA (2022) L-band SAR 1-25 m Global NA

NISAR NASA/ ISRO (2023) L-band SAR 3-10 m Global <20% RMSE for <100 
Mg/ha

BIOMASS ESA (2022) P-band SAR 60 x 8 m Global except Europe and 
North America

<20% RMSE for AGB 
>50 Mg/ha

MOLI JAXA (2023) 1064 nm waveform lidar 25 m circular footprint ISS (+/- ~51.6°) 25% RMSE for AGB
>100 Mg/ha

TanDEM-L DLR (2023) L-band SAR TBD Global 20% RMSE or 
20 Mg/ha

Copernicus HPCM 
ROSE-L ESA/EC (2027) L-band SAR TBD Global TBD

Current and expected forest & biomass-relevant missions

Source: CEOS LPV Biomass, 2020



Spaceborne Missions 
to measure forest structure 

These missions will deliver measurements of
• forest height
• forest biomass
• biomass change

BIOMASS

Dmitry Schepaschenko, 05.10.2019

Question:

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

2. Will users trust remote sensing products?
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Forest mask JAXA PALSAR
(25m resolution)

http://www.eorc.jaxa.jp/ALOS/en/palsar_fnf/fnf_index.htm 5



BIOMASS

Source of validation/calibration data

Dmitry Schepaschenko, 10/4/2019

• In situ 
measurements

• Visual interpretation 
of very high 
resolution imagery
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Forest-Observation-System.net
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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)
CountryName: Russia
PlotArea: 0.25 ha
Network: IIASA/IF
Link:
http://forest.akadem.ru/PerSyst/
PI: V.V. Ivanov, E. F. Vedrova, L. 
V. Mukhortova
Year: 2007
Image: RK 10

H Average: 10.3 m
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
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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
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Sharing data – win-win strategy
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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

• 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).

• Greening 
(Guay K.C. et al. Global change biology, 
2014)

National FAO FRA report (1990-2015)

• Forested area: 
+0.03% per year

• Growing stock volume: 
+0.07% per year

• Above-ground biomass: 
+0.02% per year
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Forest sample plots NFI and FOS

101 Forest Observation 
System research sample plots

~10’000 National Forest 
Inventory sample plots
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New estimation of Growing Stock Volume for 2014
Our GSV estimation:
114.9±1.3 109 м3 or 44%
higher than Forest Register
(79.9 109 м3), incl. 

• +6.9 109 м3 or +9% due 
to larger forested area

• +28.1 109 м3 or +35%
higher GSV density

CCI Biomass GlobBiomassin situ data



BIOMASS

Source of validation/calibration data

Dmitry Schepaschenko, 10/4/2019

• In situ 
measurements

• Visual interpretation 
of very high 
resolution imagery
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Serious Game: Picture Pile
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914
Players

2,560,565+
Classifications

90%
< 5 seconds

217,331
Unique images



FotoQuest Go / FRA Quest

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


Geo-Wiki

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

Crowdsourcing of
Land Cover 

(Google Earth, Bing Maps)

Creation of Hybrid 
Land Cover Maps

Validation of Land
Cover Maps

In-situ Data via
Geo-Wiki 
Pictures, 

FotoQuest Go app

Serious Games
(Cropland 
Capture, 

Picture Pile) , 



Biomass.Geo-Wiki.org
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Estimation of forest cover using Geo-Wiki 
and VHR Google Earth imagery
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Statistically 
proved sample

• Land cover type, forest / non-
forest

• Homogenous / heterogeneous 
pixel

• Disturbances / changes (time 
series of VHR images)

• Low / medium / high biomass
• Young / old forest
• Plantation / natural
• Evergreen / deciduous



Abandoned arable field at very high resolution 
space images and ground photo
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Abandoned arable land in 8 FSU countries 

22Source: Lesiv, Schepaschenko et al., 2018

54% in forest biome
14% area has tree cover >10%

Moscow



Area of abandoned arable land, 106 ha
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Source: Lesiv, Schepaschenko et al., 2018



Forest management
(completed campaign)
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25https://fb.watch/1MMZNfgfGT/



Drivers of global forest loss
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Curtis et al., 2018:
• 5’000 training sample cells 
• 10x10 km
• dominant disturbance type 

Next Geo-Wiki campaign:
• 100’000 training sample for 

the Tropics only
• 1x1 km 
• Dominant + accompanying

drivers



27



Geo-Wiki output 

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

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

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

Human impact 

Forest mask Land cover

Lesiv et al. (2018) in Global Change Biology

Agriculture field size
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Other publications
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Opportunities for young scientists

• Apply for IIASA YSSP program
• Share your ground forest measurements with global 

networks
• Participate in Geo-Wiki campaigns
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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
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/

Additional info:
https://www.geo-wiki.org/

https://twitter.com/Geo_Wiki

https://www.facebook.com/GeoWiki/
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