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Software & Code



ED code statistics
!

• ED model is called in clm_driver and clm_initialize 	



• 12 extra files… (ED*)	



• 7995 lines of code in (ED*) files	



• In addition, there are 700 lines of new code in Surface Albedo & 
800 lines of new code in Canopy_Fluxes	



• All parts of ED can be deactivated by the use_ed flag



Where does ED live?



CLM: SVN Code Management Structure



EDMERGE branch…



‘Trello’ site: https://trello.com/b/xCZWvJWK/cesm-clm-ed-
development

https://trello.com/b/xCZWvJWK/cesm-clm-ed-development


ED data structure
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CLM(ED) data structure. 
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Scientific Content 
adventures in model structure space



Science Features
!

• Gas exchange (CLM4.5 multi-layer psn; Collatz & Ball-Berry/Medlyn/Lloyd)	



• Radiation scheme	


• Canopy Structure 	


• Carbon partitioning	


• Leaf area optimization	


• Mortality	


• Crown area plasticity (trees change shape as canopy closes)	


• Phenology (Botta et al. 2001:cold),  Dahlin & Fisher, in prep: drought)	


• Fire 	


• Seeds	





Tech Note (LaTeX version on its way)



Norman Radiation Scheme as applied to a mixed PFT canopy in CLM(ED)
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Carbon storage allocation and mortality

What is the target storage? 
Is there homeostasis for 
carbohydrate storage?

f = exp{(Cstore/Ctarget)-4}

StoreC/LeafC!

StoreC/LeafC!
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Is there homeostasis of carbohydrate?	


Do we need to consider direct limitation of water & 

temp on tissue growth (sensu Korner et al.)?
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Leaf/Storage balance allocation scheme
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Leaf Area Optimization

Bleaf target reduced to 
remove leaves in 

negative C balance



SPITFIRE: Thonicke et al. 2010CLM4.5 fire: Li  et al. 2012

FIRE

-Collaboration with Allan Spessa (Open Univ.) and Mathew Forest (Goethe Univ. Frankfurt)	


-Agricultural, land use and peat fires and ignitions need to interface with the Li  & Levis CLM4.5 fire 
model.	


- Numerous modifications required to SPITFIRE implemented to allow size-structured fire impacts



SPITFIRE: Global impact on LAI



The Impact of Litter
• Fire intensity and spread is impacted by litter size classes	



• Surface Area-Volume Ratio	


• Bulk Density	


• Moisture Content	



• Decomposition is impacted by chemical class	


• Lignin, Cellulose, Metabolic	


!

• How can these two qualities of litter be represented? 	


• - (collaboration with Charlie Koven, LBNL)



Litter Fragmentation

Leaf Litter 
(PFT1:n)
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Fragmenting Pools 
Drive Fire Model

Leaf Turnover & 
Tree mortality

Root Turnover & 
Tree mortality



Litter Fragmentation
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Litter Fragmentation
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Litter Fragmentation
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 Seed Bank Model…

Seed Bank
Reproduction

Seed Advection

Germination

Seed Decay (fH2O, T)

Antagonists

Seed Bank model based on TREEMIG: Lischke et al. 1998, 2006 etc.  Collaboration with WSL Zurich



Early Results









Increasing 
drought 

tolerance

Increasing 
wood 

density

Global emergent wood density patterns



Planning



Timeline (when can I play with it?)

• Version -1 (EDMERGE branch)  Now.  Access for development only	



• Runs in PTCLM & some global resolutions, sensible fluxes, energy + water 
balanced (afaik), NetCDF restarts, s	



• Version 0 (software engineering tag) May.June.  Access for adding functionality	



• NetCDF history files, sensible fluxes, balanced energy/water/carbon, sensible memory 
use, cold & drought phenology, compsets, runs @ alternative resolutions & compilers. 	



• Version 1 (science tag) Oct.Nov.  Access for model testing and implementation	



• Soil BGC (C-only) , CLM fire coupling, definitive PFTs. 	



• Version 2 (‘IPCC’ tag) ?  Access for any reason including coupled runs. 	



• Consistent with crops, proscribed vegetation, harvest & land use change (managed 
forest, pasture), N cycle,  VOCs, dynamic landunits. 



 “The major task for the developer of the kind of DGVM we are	


proposing is to conceptualize and parameterize life-history 
tradeoffs.”



Minimum operating ѱsoil

W
oo

d 
de

ns
ity

 

-7 -6 -5 -4 -3 -2 -1 0

Example from Bolivia: Markesteijn, Poorter, et al. 2011

CLM(ED) as a trait filtering model 
Do we understand why plants grow where they do?



ED-SPITFIRE: Multiple scales of feedback

Land-atmosphere feedback Wind speed feedback

Flammability feedback Demographic feedback

adapted from concepts in Hoffman et al., 2012, 2013


