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• Influence of Warm-Season Precipitation on 
Ecosystem Fluxes at Niwot Ridge Forest, based 
on years 1999-2014  (Burns, et al 2018, JAMES)

➡ Conditional sampling (of the diel cycle)

➡ Use CLM to look at processes which are difficult to measure

➡ Systematic variation of parameters/variables within CLM   
(e.g.,  Leaf Area Index (LAI) varied; here will show LAI= 2, 4, 
6, US-NR1 forest has LAI approx 4).

➡ If possible--return to the physical processes

Talk Outline/Details



Warm-Season Precipitation, Conditional Sampling
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Observations 
Summary

* Increase in 
nocturnal λE 
during wet 

periods

* Increase in 
mid-day λE 
during wDry 

days

Warm-Season Ecosystem Fluxes, Conditional Sampling



CLM vs Observed Fluxes (Time Series Comparison)



CLM vs Observed Fluxes (I)



CLM vs Observed Fluxes (II)



CLM Water Vapor Transport
Oleson et al. (2013)



Sensitivity of Latent Heat Flux Components to Cs



Latent Heat Flux Components of CLM4.5

LAI = 2 LAI = 6

Y-Axis Scale:
-10 to 250 W/m2



CLM Maximum Leaf Wetted Fraction
Moors, E. J. (2012)

CLM Default Value = 1
(water covers entire leaf)



Latent Heat Flux Components of CLM4.5
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(a) CLM4.5 B0 (LAI=4,  fwet
 max = 0.02)

CLM4.5, Latent Heat Flux

hE
  [

W
 m

−2
]

dDry dWet wWet wDry

0 0.5 1 1.5 2 2.5 3 3.5 4
0

50

100

150

200

250

N= 1148 177 97 180

CLM4.5, Canopy Transpiration
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CLM4.5, Canopy Evaporation
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CLM4.5, Ground Evaporation
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LAI ≈ 4
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Measured Latent Heat Flux (λE)
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 (b) LAI= 4 

CLM4.5, Latent Heat Flux (λE)
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CLM4.5 A1 (default)

CLM4.5, Canopy Transpiration (λE
v
t )
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COMMENTS/QUESTIONS?
sean@ucar.edu
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Sensitivity of Latent Heat Flux Components to Cs


