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Importance of Vegetation 
Drought Response in DGVMs

Sitch et al, submitted



Behaviour of Droughted Forests in 
DGVMs (1)

Am azon Vegetation Carbon Changes 
under 2 Drought Scenarios
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Historical - HYLAND vs Col 2 
HYLAND : 40%  reduction
HYLAND: 80%  reduction
LPJ: 40%  reduction
LPJ: 80%  reduction
TRIFFID : 40%  reduction



Behaviour of Droughted Forests 
in DGVMs (2)
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Soil moisture dependencies in 
JULES
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Time-scales of drought response
• 1) Short-term ecophysiological processes 

(plant hydraulics, stomatal conductance, 
photosynthesis,etc.)

• 2) Mid-term: rooting depth, root strategies, 
etc.

• 3)Long-term: reproductive dynamics, 
competition among PFTs, drought-fire 
synergisms



Short-term responses (1)
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Short-term responses (2)
• Hickler (2006) 
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Mid-term responses (1)
• Many mechanisms:
• Hydraulic redistribution
• Stem water storage
• Increased water uptake 

through leaves
• Root morphology 

changes
• Access to deep water 

storage, etc.
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Mid-term responses (2)

• Incorporation of dynamic rooting depth?
• Predictive model:

- f (soil depth, max PFT rooting depth, 
seasonal water deficit, soil bulk density)

• Dynamical Root Water Uptake?
• - uptake not so closely tied to root fraction?
• - flexible rooting profiles (with PFT-specific 

plasticity functions)?



Long-term responses (1)

Ratana
2006



Biome Shifts (2): Mechanisms

• Competition for water resources – root strategy 
differences?

Drought effects on plant reproduction (figure from Patrick Meir)

Rawitscher
1948



Next Steps
• Continue Intercomparison and Sensitivity 

Analysis (Default v. Amazonia-calibrated 
models)

• Short-term ecophysiology: validation 
against seasonal fluxes and drought 
experiments

• Mid and long-term processes: model 
development + eventual validation against 
transect data?


