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Well are they?



https://www.emaze.com/@AWQQLQIL/Transpiration



Bonan 2008



http://www.climate-lab-book.ac.uk/comparing-cmip5-observations/

Warmer	and	intensified	hydrologic	cycle



Recent trends in U.S. evapotranspiration 
show both, driven by changes in surface

Rigden and Salvucci, 2017

Plant transpiration ~60% of global terrestrial water flux (Wei et al., 2017)!



SO:

Are Plants Using Less 
Water These Days?

Or in the future?



YES
• Higher CO2 means less need to keep 

stomata open
– Evidence: Increasing water use efficiency

• Increased atmospheric demand for 
moisture in warmer climates leads to 
stomatal closure
– Evidence: Higher vapor pressure deficit

• Longer growing seasons lead to earlier 
depletion of plant available water
– Evidence: Soil moisture deficiency in summer



Keenan et al 2015



Wolf et al., 2016

Decreased	transpiration



Novick et al., 2016Ficklin and Novick, 2017



NO
• Higher CO2 fertilizes growth, plants trade 

water for carbon to maximize this, and as 
a result have limited change in stomatal 
response
– Evidence: Increased transpiration, reduced 

baseflow, decreases in water use efficiency
• Longer growing seasons leads to longer 

actively transpiring period
– Evidence: Plant phenology shifts, earlier use 

of soil moisture



Tang et al., 2014



Trancoso et al., 2017



Answer
• It depends
– On plasticity of species response 

(isohydric/anisohydric continuum)
– Either way, plant water use will change in 

response to intensifying hydrological cycles, 
which will influence global water budget and 
local land-atmosphere feedbacks

– Implications for management of water for 
agriculture, forestry, drought

– Multi-scale, long-term experiments and 
observations are needed (Ameriflux, NEON, 
LTER)



Sippel et al., 2016
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