
Advances in Land Surface 
Modeling

Blyth, Arora, Clark, Dadson, de Kauwe, Lawrence, Melton, Pongratz, 
Turton, Yoshimura, Yuan. https://doi.org/10.1007/s40641-021-00171-

5



Canopy processes and surface exchange

Vegetation physiology and biogeochemistry

Snow and soil physics

Water bodies

Land-use and vegetation dynamics



Model development papers in 2020
• GMD (Geoscientific Model Development): EGU.

• JAMES (Journal for Advances in Modelling Earth Systems). AGU
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Schematic of Land Surface Model showing Components (Process or Module) and 

the Exchanges between components across temporal scales (Hourly to Decadal).



Land Surface Model Exchange developments for Pre 2000, Recent Advances and Future Directions.



Land Surface Model Component development for Pre 2000, Recent Advances and Future Directions.



Survey of 12 land surface models 

• CABLE: Community Atmosphere-Biosphere Land Exchange model (Australia)

• CLASSIC: Canadian LAnd Aurface Scheme Including biogeochemical Cycles (Canada)

• CLM: Community Land Model (USA)

• CoLM: Common Land Model (China)

• ELM: E3SM Land Model (USA)

• G/LM: Global Land Model (USA)

• ISBA: Interaction Sol-Biosphère-Atmosphère (France)

• JSBACH: Joined-up Simulation of the Biosphere-Atmosphere-Climate and Hydrosphere (Germany)

• JULES: Joint UK Land Environment Simulator (UK)

• Matsiro: (Japan)

• Orchidee: (France)

• TESSEL: Tiled ECMWF Scheme for Surface Exchanges of Land (Europe).
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CABLE CLASSIC CLM CoLM ELM G/LM ISBA JSBACH JULES Matsiro Orchidee TESSEL
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Canopy processes and surface exchange



CABLE CLASSIC CLM CoLM ELM G/LM ISBA JSBACH JULES Matsiro Orchidee TESSEL
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Snow and soil physics



CABLE CLASSIC CLM CoLM ELM G/LM ISBA JSBACH JULES Matsiro Orchidee TESSEL
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Water bodies



CABLE CLASSIC CLM CoLM ELM G/LM ISBA JSBACH JULES Matsiro Orchidee TESSEL
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Vegetation physiology and biogeochemistry



CABLE CLASSIC CLM CoLM ELM G/LM ISBA JSBACH JULES Matsiro Orchide
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Land-use and vegetation dynamics



This is just the beginning…..

Where are we going next?

How do we get there?

Can we help each other to achieve our goals?

Thanks for listening.


