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What are we changing in CLM3?



CLM3 Heat & Vapor Flux Equations at t
solving for
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CLM3 Heat & Vapor Flux Equations at t



CLM3 Heat & Vapor Flux Equations at t
solving for  Tv …Ts …qs at t +1

CLM3 Heat & Vapor Flux Equations at t
solving for

NO
CANOPY STORAGE

Heat Vapor Canopy Energy
Conservation

111 +++ t
s

t
s

t
v qTT KK



CLM3 Heat & Vapor Flux Equations at t

Vapor

10-15 soil/snow layers
solved separately
by tridiagonal matrix

system of equations
solved iteratively
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The Prognostic Equations
same but with storage terms

Heat: Ts

Vapor: qs

Canopy Energy
Conservation: Tv

Ground Energy
Conservation: Tg

moved up:



system of equations
now solved by matrix
for

The Prognostic Equations

Now 9-14 soil/snow layers
solved separately
by tridiagonal matrix
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Summary

1. Account for vapor & heat storage in canopy
2. Solve for T and q variables in one step

– improve stability of calculations
– easily introduce isotopes (H2O, C)
– simplify code



Old MatrixThe New Matrix

Heat Flux Equation

Canopy Energy Conservation
Ground Energy Conservation

Vapor Flux Equation



PCAS Implementation in CLM
• Implementing PCAS scheme into CLM from Sam's "toy model" 
• On a CLM branch in the NCAR subversion repository 
• New code in src/biogeophys/CanopyAirSpaceMod.F90
• Two new variables will be computed and output to history files: 

– FIRA_V - net longwave radiation from vegetation 
– FIRA_G - net longwave radiation from the ground 

• Projected timeline for implementation: 
– Prototype code running in CLM by the Breckenridge meeting 
– Detailed testing in offline and coupled configurations in the fall 
– If all goes well, incorporate scheme into CLM4 by the end of 2007 





Time differencing scheme
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