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IIASA - a Global Research Institute 

 

• Est. in 1972 as a scientific bridge between East and 

West, later extended to North-South collaboration 

• 24 member countries from all the continents 

• Ecosystems Services and Management program 
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Modeling Biomass Supply at Global Scale  
 An Integrated Modeling Approach  

Source: IIASA (2011) 3 
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Biomass.Geo-Wiki.org 



Estimation of forest cover using Geo-Wiki 
and high resolution Google Earth imagery 

where 55% of 1km pixel area is estimated to be forest cover with 

tree cover of 90% stocking in this example. 
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Mobile App: Geo-Wiki Pictures 
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Automatically geo-referenced and tagged 
with information such as compass 
direction and the angle of tilt 



Serious Game: Picture Pile 

10  

914 
Players 

2,560,565+ 
Classifications 

90% 
< 5 seconds 

217,331 
Unique images 



fieldsize.geo-wiki.org 
ongoing campaign  



FotoQuest Europe / FotoQuest Go 



Geo-Wiki Outputs 

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

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

Wilderness 

Forest Cover Hybrid Land Cover 



Global Forest Mask: synergy of remote 
sensing and crowd-sourcing 

Forest cover, % Forest probability 

Forest 
cover 

1km res. 

Land cover  
(GLC, GlobCover, 
Modis, Regional) 

Modis VCF Landsat based products 

20K Geo-Wiki 
training points 
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Validation of input datasets  
and final hybrid product 
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Tree cover change in Moscow region 2000-2013 
Validation of tree cover change dataset by Hansen et al., 2014 
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Tree cover losses 150 K ha 

Confirmed 
88% 

Clearcut 48% 

Dieback 32% 

Land use shift 20% 

Not conformed 
12% 

Tree cover gain 60 K ha 

Confirmed 
94% 

Reforestation 71% 

Afforestation 
29% 

Not confirmed 
6% 



http://Laco-Wiki.net 



Forest-Observation-System.net 



Modeling Biomass Supply at Global Scale  
 An Integrated Modeling Approach  

Source: IIASA (2011) 19 



Modeling GHG emissions dynamics with GLOBIOM 

for AGLINK-COSIMO 
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The global forest model G4M 



G4M: what do we estimate 

• Afforestation 

 

• Deforestation 

 

• Standing biomass 

 

• Harvested Biomass 



EPIC

Rain, Snow, 
Chemicals

Subsurface 
Flow

Surface 
Flow

Below Root 
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• Weather 

• Hydrology 

• Erosion 

• Carbon sequestration 

• Crop growth 

• Crop rotations 

• Fertilization 

• Tillage 

• Irrigation 

• Drainage 

• Pesticide 

• Grazing 

• Manure 

Processes 

Major outputs: 
 Crop yields, Environmental effects (e.g. soil carbon, nitrogen leaching) 
 

20 crops (>75% of harvested area) 

4 management systems: High input, Low input, Irrigated, Subsistence 

Crops - EPIC 

Modeling GHG emissions dynamics with GLOBIOM 

for AGLINK-COSIMO 
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Abandoned agricultural land 
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• Merging of existing land cover data with official statistics 

and “Ground truth” information (verified information) via a 

Bayesian network approach 
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Potential Yields 
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• EPIC: process-based model for crop yields 

(5 arc min, ca. 10 × 10 km) 
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Economic Impacts Assessment 

Cereal Production and Trade 
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LandSense  
 
A Citizen Observatory and 
Innovation Marketplace for Land Use 
and Land Cover Monitoring 

 

Steffen Fritz          

fritz@iiasa.ac.at 

 

 



LandSense Demonstration Cases 



Thank you for your attention 

Geo-Wiki.org 

Forest-Observation-System.net 

https://spatial-focus.net/
http://tmfo.org/


GLOBIOM  

 Global scale model based detailed spatial resolution 

 Partial equilibrium 

 Agricultural, wood and bioenergy markets 

 30 world regions  

 Bilateral trade flows based on spatial equilibrium approach 

 Bottom-up approach 

 Explicit description of production technologies a la Leontief 

 Technologies specified by production system and grid cell 

 Linear programming approach 

 Maximization of consumer + producer (incl. trade costs) surplus 

 Non linear expansion costs 

 Optimization constraints 

 Base year: 2000 

 Time step: 10 years, time horizon: 2030/2050 but also 2100 

 
Modeling GHG emissions dynamics with GLOBIOM 

for AGLINK-COSIMO 
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