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• Impact on regional climate can be of same order of magnitude as 
doubling of CO2 in atmosphere (West et al. 2011). 
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• Impact on regional climate can be of same order of magnitude as 
doubling of CO2 in atmosphere (West et al. 2011). 

• Biogeophysical SAT impacts from land use change may be in opposite 
direction of the biogeochemical impacts (especially relevant in boreal 
regions) (Snyder et al., 2004). 
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…through a change in:

• Albedo.

• Evapotranspiration.

• Surface roughness.
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West et al. (2011): Surface air temperature

Lathuillière et al. (2016): Precipitation

+ change to 

turbulent heat flux



• Focus on the mechanism of terrestrial moisture recycling.
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Note: Modelling work currently ongoing to enable estimation of 

precipitation response to a change in evapotranspiration in any location 

(Andreas Link and Markus Berger, TU Berlin)  



• Use simplified approach that only considers direct effect from change in 
energy balance (Δalbedo and Δevapotranspiration) (Bright, 2015).
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• Use simplified approach that only considers direct effect from change in 
energy balance (Δalbedo and Δevapotranspiration) (Bright, 2015).

• Modelling example: Global vegetation removal (West, 2011):

An approach to model land-use effects on surface air temperature in LCA?
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Additional modelling challenge: non-linear ecosystem responses
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State shifts in land-

cover may cascade 

across locations:
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• There is a need to consider biogeophysical effects of land-use in LCA.

• Existing simplified modelling approaches are available for estimating 
regional effects from land-use in product life cycles on precipitation and 
surface air temperature. 

• Additional research needs:

• Role non-linear and potentially cascading ecosystem responses and 
link to Planetary boundaries concept (Bjørn et al. 2019, in review).

• Interactions with freshwater scarcity.

Conclusion and outlook
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Thank you!

anders.bjoern@polymtl.ca



Annex 1

25 West et al. (2011)


