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Observations Process-based models

OSCAR 
Reduced Complexity Earty System Model

§ Multi-model representation
§ Multi-process coupling
§ Computational efficient, very suitable for scenario analysis
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Forcing
• Anthropogenic emissions
• Land Use and Land-cover change
• Radiative forcing (including volcanic 

aerosols (RFvolc ) and solar 
irradiance (RFsolar) 

Species
• CO2
• CH4
• N2O
• Ozone

• Aerosols
• Hologenetic 

compounds
Surface Albedo

Atmosphere

Land Ocean

• Gas/Matter Flow
• Energy Flow

OSCAR-Peat

OSCAR-Permafrost

OSCAR-Fire

OSCAR-Crop

GFED5-based emulation

Emulation based on Machine Learning reconstructed fire history and future projections

Needed: tropicalpeatland, historical drainage, restoration 
scenarios

Needed: detailed cSoil profile, longer scenarios, more 
sensitivity experiments

Needed: PFT-based estimates, more sensitivity experiments

Needed: bio-energy crop simulations, more sensitivity 
experiments

We need more models!

zhub@iiasa.ac.at; gasser@iiasa.ac.at

Historical yield, fully-irrigated condition

Validation 
(OSCAR-Crop/Process-based model - 1)

Crop yield, (crop production, food energy intake, 
negative emissions related to bioenergy crops)

Biome specific burntarea

Under-development: ISIMIP3b-based emulation

Target T = 2°C

w/o peatland 

w/ peatland 

Northern peatlands carbon 
dynamics

permafrost thaw, soil organic matter 
decomposition and CO2 and CH4 
emission
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