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LWMG Updates

• LWMG Wins
• Research questions, priorities, & progress
• CESM3 Timeline & LWMG activities



LWMG Wins



Food

Water

Carbon



Crop growing seasons

More realistic growing seasons improve some crops; others need rethinking.

+ Tillage & Residue Removal



Considerations of scale 



O Sourdough Trailhead
O US-NR1 flux tower
X Niwot SNOTEL
X Univ. Camp SNOTEL
O NEON flux tower
O T-Van flux tower

Snowpack evolution in hillslope model forced with tower data

Elevation effects →← Aspect effects



Prognostic inundated fraction
CTSM CTSM-Hillslope

Inundated fraction = f(TWS)



Prognostic inundated fraction
Potential to connect with methane module…? 

OBS #1 OBS #2CTSM-Hillslope



Drier fuels create positive 
grass-fire feedback  

FATES fire intensity

FATES C4 grass biomass

mean annual rainfall [mm] mean annual rainfall [mm]
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Active crown fire with 
feedback to fire behavior 
coming to FATES main Jacquelyn Shuman,  jkshuman@ucar.com



Bottom-up: 
Site level calibration

Top-Down: Global SP calibration
FATES Calibration



LWMG Updates

New features & capabilities



Single Point Capabilities: NEON

Lombardozzi et al 2023 GMDD



PRISM Precipitation: A New 
NEON/CTSM Data Stream

*Results are site & year specific!



SLIM and mizuRoute two new components in CESM3

Atmosphere Model: 
CAM

Land Models: 
CTSM or SLIM
(Simple Land Interface Model)

Ocean Models: 
MOM or POP

Sea-Ice Models: 
CICE6 or CICE5

Wave Models: 
WW3 or WW3DEV

Glacier Model: 
CISM

River Models: 
RTM or MOSART or mizuRoute
(Allows complex basins)

Coupler: 
CMEPS
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Parameter 
sampling generates 
~200 PgC spread!



CLM Parameter Perturbation Experiment

Parameter 
sampling generates 
~200 PgC spread!
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Top 10 Parameters

Photosynthesis (PgC/yr)

Diagnostic plots online:
https://webext.cgd.ucar.edu
/I2000/PPEn11_OAAT/

Parameter estimation xWG 
Yesterday:4-6pm

Tomorrow: BGCWG

CLM Parameter Perturbation Experiment

https://webext.cgd.ucar.edu/


CLM5        CTSM5.1             5.2  5.3                6.0           

Parameter Perturbation Experiment (PPE)

CESM-LMWG Development Timeline
New Surface Dataset

Summer 2023 Fall 2024

CESM2    2.2      3.0
Coupled model testing

Dust Emissions

Roughness Length

Excess Ice

SNICAR updates

FATES LUH2 FATES-CN SP & noComp - Calibration

CAM lightning

O3

Fire CalibrationRepresentative Hillslope

Planting Calendars Tillage & Residue

MizuRoute

CH4

Irrigation+ & water use

DOM



Thank you!



LWMG Updates

• 10-12 minute presentations
• Provide feedback!
• Raise hands & use the mic


