
Land Use in E3SM



What is E3SM?
• Energy Exascale Earth System 

Model
• Branched from CESM ~5 years 

ago
– New ocean and ice components
– Atmosphere started from CAM5
– Land model started from CLM4.5

• Open development:
– https://github.com/E3SM-

Project/E3SM
• More information: 

https://e3sm.org/

https://github.com/E3SM-Project/E3SM
https://e3sm.org/


E3SM Land Model
• v1 development has 

focused on nutrient 
limitations, specifically 
representing P limits

• Ongoing work on 
irrigation, crops, and 
dynamic vegetation, but 
not included in v1

ELM v1 CNP dynamics in 
vegetation and soil



Using LUH2 in E3SM
LUH2 Data LUH1 Format ELM PFTs

Land Use 
Translator

1 - needleleaf_evergreen_temperate_tree
2 - needleleaf_evergreen_boreal_tree
3 - needleleaf_deciduous_boreal_tree
4 - broadleaf_evergreen_tropical_tree
5 - broadleaf_evergreen_temperate_tree
6 - broadleaf_deciduous_tropical_tree
7 - broadleaf_deciduous_temperate_tree
8 - broadleaf_deciduous_boreal_tree
9 - broadleaf_evergreen_shrub
10 - broadleaf_deciduous_temperate_shrub
11 - broadleaf_deciduous_boreal_shrub
12 - c3_arctic_grass
13 - c3_non-arctic_grass
14 - c4_grass
15 - crop
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E3SM Land Model



E3SM Versions
• E3SM1.0 – uses satellite phenology, results from DECK 

already posted to CMIP6 ESGF
• E3SM1.1 – uses the default biogeochemistry scheme, 

includes ocean/ice biogeochemistry, many C4MIP and 
LS3MIP simulations complete, results should be posted to 
CMIP6 ESGF soon

• E3SM1.1-ECA – uses an alternative biogeochemistry 
scheme, many C4MIP simulations complete, results 
should be posted to CMIP6 ESGF soon



E3SM Outputs



Effects of LULCC in ELMv1.1

Figure from Jiafu Mao (ORNL)



Thank you!


