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Lee et al. (2011)

Introduction
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De- or reforestation impacts local climate through various biogeophysical effects:

 Change in albedo

 Different evaporative fraction

 Change surface roughness

 Significant climatic impact that varies in 
space, diurnally, and seasonally
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Lejeune et al. (2017)

Introduction
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CMIP5 and LUCID revealed considerable discrepancies of representation of 
biogeophysical effects of deforestation amongst LSM

 Evaluation of individual LSM                                         
necessary
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Reference Data
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Name Variables Method Reference

MODIS Albedo, LST (mean, 
max, min), ET

Remote sensing based Li et al. (2015)

GLEAM ET Remote sensing based Martens et al. 
(2017)

GETA ET Linear mixed effect 
model, in-situ obs. 
based

Ambrose et 
Sterling (2014)

FLUXNET 
sites

Varying Eddy-covariance
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Methodology

 CLM 4.5, 0.5° resolution

 Offline, CRUNCEP forcing

 Static land cover map (2000)
 Sub-grid signal extraction

(Malyshev et al. 2015)

Malyshev et al. (2015)
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Meier et al. (submitted)

Albedo 
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Land Surface Temperature
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Well that doesn’t look very good
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Land Surface Temperature (2nd try)
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Land Surface Temperature (2nd try)
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Land Surface Temperature (2nd try)
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Separated SCs Have Not Only Advantages
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Separated SCs Have Not Only Advantages
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BDS Tropical
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Separated SCs Have Not Only Advantages
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Sensitivity Experiments

 Seasonal dynamics of forest ET not captured (Dry season increase)

 ET of C4 grasses biased high
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Sensitivity Experiments

 Shallower roots for grass and crop
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Sensitivity Experiments

 Dynamic plant water uptake
 Plants extract water from 10% of roots

where water is easiest available
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Sensitivity Experiments

 Decreased light limitation for C3 plants and increased for C4 plants
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Sensitivity Experiments

 Chose Vcmax to alleviate ET averages compared to GETA 2.0 (Ambrose et 

Sterling; 2014)
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Performance of Tuned Version
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Conclusions

 Analysis on PFT level can bring interesting insights that are hidden
on grid cell level

 For such an analysis soil column separation desirable
 Important tuning parameters for plant transpiration:

 Root distribution Changed in CLM 5
 Dynamics of plant water uptake Changed in CLM 5
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Preliminary Results CLM 5
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Preliminary Results CLM 5
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The Rescue: Separated Soil Columns

 By default PFTs share one SC Lateral ground heat fluxes
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The Rescue: Separated Soil Columns

 By default PFTs share one SC Lateral ground heat fluxes
 Separated SCs after Schultz et al. (2016)  No more lateral 

heat flux

06.02.2018

Meier et al. (submitted)



||Ronny Meier 2606.02.2018



||Ronny Meier 27

Performance of Tuned Version
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