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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?



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

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

Kalamazoo River Watershed (KW)
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Model ‘Benchmarking’

== comparing a model to some data
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How well does a land surface model represent
watershed-scale processes?

1 Model = CLM5.0

1 Model run =TRENDY project (Le Quére 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?

NOAA weather Temperature Leaf Area Index (LAI) MODIS

stations CLM 5.0
Precipitation TRENDY Productivity (GPP & NEE) Flux Towers
Landsat, NLCD, Land Cover (Land W/ Reflectance (NDVI & Albedo) MODIS
USDA NASS Units + Plant
Functional Types + Coz i Soil Moisture SMAP
Crop Functional LUC

Types)




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

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

Climate Data (temp & precip)

— LAY
~ o
o «~ 7 I \ /
E \
'_
E o—
3
£
c
S e
| | | | | |
2010 2011 12 207 2014 2015
~ 3
(@]
2.
o o _]
E N
)
'_
E o
5 <7
=
8 7 v A
= °1 =z Z
<7
| | | | | |
2010 2011 )12 207 2014 2015
g
- o
E%1
2 =
g o
" L2 \ 7S
o _| o~ v .
[te]
| | 1 1 | |
2010 2011 2012 2013 2014 2015
---CLM-N ---CLM-S NOAA

Dahlin et al., in prep



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

Land Cover / Land Units / PFTs
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How well does a land surface model represent watershed-scale processes?

Land Cover / Land Units / PFTs
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How well does a land surface model represent watershed-scale processes?

Land Cover / Land Units / PFTs

% Forest

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

Land Cover / Land Units / PFTs
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How well does a land surface model represent watershed-scale processes?

Land Cover / Land Units / PFTs
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How well does a land surface model represent watershed-scale processes?

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

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

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

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

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

Some Conclusions

* Don'ttrust LAl in CLMs5.0

* Wrong LAl # 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-20t" century)
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