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Project Question

In a human-dominated system, are ‘natural’ or 
anthropogenic C fluxes bigger?

models + field work + surveys + remote sensing + …



Today’s Question

How well does a land surface model represent 
watershed-scale processes?



The Community Land Model (CLM)
How well does a land surface model represent watershed-scale processes?

Lawrence et al., 2019 JAMES



Kalamazoo River Watershed (KW)
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep



Model ‘Benchmarking’
== comparing a model to some data

Hoffman et al., 2017 DOE

Luo et al., 2012

Kelley et al., 2013



Model ‘Benchmarking’
== comparing a model to some data

Focused on global-extent temporal averages

Focused on a single process

Focused on global spatial & temporal averages

Hoffman et al., 2017 DOE

Swenson & Lawrence 2014 JGR-A Dahlin et al., 2015 Biogeosci

Hoffman et al., 2017 DOE



How well does a land surface model represent 
watershed-scale processes?

1 Model = CLM5.0 

1 Model run = TRENDY project (Le Quéré et al., 2018)

2 Grid cells = south-central Michigan

Lots of different data to compare



How well does a land surface model represent 
watershed-scale processes?
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Climate Data (temp & precip)
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep



Climate Data (temp & precip)
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Land Cover / Land Units / PFTs
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Land Cover / Land Units / PFTs
How well does a land surface model represent watershed-scale processes?

CLM thinks of this 
landscape as a mix 
of grass and ag 
with a bit of forest 
and no urban areas.

IRL this landscape 
is a mix of forest 
and ag with a bit of 
grass and urban.

Dahlin et al., in prep



Leaf Area Index (LAI)
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep

N
o

rm
al

iz
ed

 D
en

si
ty



Productivity
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep
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Albedo
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep



NDVI
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep
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Soil Moisture
How well does a land surface model represent watershed-scale processes?

Dahlin et al., in prep
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Some Conclusions

• Don’t trust LAI in CLM5.0

• Wrong LAI ≠ wrong productivity or wrong NDVI

• Land Cover/PFTs matter (& aren’t necessarily right)

Next Steps

• More flux towers in more locations (2018 = first full year of obs)

• Point CLM with correct land cover & land use

Could someone else please…

• Update the Radiative Transfer scheme in CLM

• Improve land cover maps (esp. in the mid-20th century)

How well does a land surface model represent watershed-scale processes?
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