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Overview

CTSM5.1
• Bioenergy crops

CTSM5.2 (coming soon)
• New outputs
• Crop distribution updates
• Tillage
• Residue removal
• Prescribed crop calendars 

(experimental)

CTSM6 (in progress)
• Improved crop calendars

Other
• Narender Reddy: Improved 

Indian wheat and rice 
phenology

Covering changes since CLM5.0  (Lombardozzi et al., 2020, JGR Biogeosci.)
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CTSM5.1: Bioenergy crops

• Miscanthus and switchgrass

• Uptake more C than maize/soy 
rotation, with similar 
evapotranspiration

• Not actually in CTSM land-use 
inputs at this point
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CTSM5.2: New outputs

• GRAINC_TO_FOOD_ANN: You don’t have to 
save daily GRAINC_TO_FOOD to get yield 
anymore!

• Sowing and harvest dates: SDATES, HDATES

• Nitrogen in harvested crop biomass: 
GRAINN_TO_FOOD, GRAINN_TO_SEED

• Various per-harvest (_PERHARV) outputs: 
Simplifies analyses for individual growing 
seasons

tinyurl.com/ctsm-outputs-nofates
CTSM User’s Guide Sect. 1.2.5

https://escomp.github.io/ctsm-docs/versions/master/html/users_guide/setting-up-and-running-a-case/history_fields_nofates.html


CTSM5.2: Improved crop distributions

Change in % of gridcell, 2010, CTSM 5.1 to 5.2
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CTSM5.2: Tillage

Tillage as a multiplier (>1) 
on decomposition rate
in top 26 cm of soil

Default “low” intensity



CTSM5.2: Residue removal



CTSM5.2: Residue removal

Leaves & stem remaining after harvest 
→ “crop product” pool (1-yr res. time) How much?

Smerald et al. (2023, Sci. Data)

50%



CTSM5.2: Tillage & residue removal

CTSM5.1

CTSM5.2



CTSM5.2: Tillage & residue removal
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CTSM5.2: Prescribed crop calendars (experimental)

• Derived from GGCMI mean sowing and 
harvest dates:

– Sowing date
– Maturity requirements
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CTSM5.2: Prescribed crop calendars (experimental)



CTSM5.2: Prescribed crop calendars (experimental)

• Derived from GGCMI mean sowing and 
harvest dates:

– Sowing date
– Maturity requirements

• Not prognostic
• Often worse than default behavior
• You probably shouldn’t use these!

• Use cases?
– Use arbitrary calendar algorithms without 

needing to code them into CLM
– Participate in model intercomparisons like 

GGCMI
– Force CLM with observed seasons to 

understand and improve crop PFTs
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CTSM6 (in progress): Improved crop calendars

• ✅ Sowing windows:
– Gridcell-specific
– Derived from GGCMI dataset

• Maturity requirements:
– Gridcell-specific
– Derived from GGCMI dataset (present-day)
– Allow shifting based on recent climate

• Rework max growing season length

• Reparameterize crop parameters, esp. phenology
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Thanks!
samrabin@ucar.edu


