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Urbanisation results in significant modification 
of local climates, the most apparent expression 
of this being the urban heat island. The global 
urban population now exceeds the rural 
population, and the urban population may 
exceed six billion by the 2050’s. Therefore, 
society and our urban infrastructure will be 
exposed to climate change resulting from both 
greenhouse gas emissions and developing 
urban microclimates.  (Met office 2022)



How Can We 
Use modelling 
for Species 
Selection





• C. W. Thornthwaite in his 1948 climatic classification: an overall 
measure of precipitation effectiveness for plant growth that 
takes into consideration the weighted influence of water 
surplus and water deficiency as related to water need and as 
they vary according to season.

https://glossary.ametsoc.org/wiki/Climatic_classification
https://glossary.ametsoc.org/wiki/Precipitation_effectiveness
https://glossary.ametsoc.org/wiki/Water_surplus
https://glossary.ametsoc.org/wiki/Water_surplus
https://glossary.ametsoc.org/wiki/Water_need
https://glossary.ametsoc.org/wiki/Season
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Temperate forest with high moisture availability 
A climate that supports lush vegetation and diverse plant and animal life, like what you'd 

find in temperate rainforests (e.g., the Pacific Northwest of the U.S.) or humid temperate 

forests.

forest-steppes
Are transitional zones between temperate forests 

and steppe grasslands. They occur in regions 

where there is enough moisture to support some 

tree cover but still experience significant 

dryness, especially in summer









leaf turgor loss 
point

Leaf turgor loss point (πtlp) is the water 

potential at which a leaf's cells lose their 

turgor pressure, and the leaf begins to wilt. 

It's a physiological trait that can be used to 

predict how a plant will respond to drought



Abstract
Species Distribution Models (SDMs) are essential tools for understanding how 
species respond to climatic and environmental changes. In this study, we 
examine the relationship between Climatic Moisture Index (CMI) and leaf water 
potential (ΨP0) across a variety of tree species to explore how climatic moisture 
conditions influence tree physiology, particularly in terms of drought tolerance. 
Using linear regression analysis, we found a statistically significant relationship 
between CMI and ΨP0, with the direction of the slope indicating how species 
respond to changes in moisture availability. Species with a positive relationship 
between CMI and ΨP0 exhibited greater tolerance to fluctuating moisture 
conditions, while those with a negative relationship showed a higher 
susceptibility to drought stress. The findings underscore the importance of 
incorporating climatic factors into conservation and management strategies, 
particularly for species at risk of water stress under changing climate conditions. 
This research contributes to a broader understanding of tree physiology, with 
implications for conservation, restoration, and urban tree selection efforts in the 
face of global climate change.



Relationship between Climatic Moisture Index (CMI) and predicted leaf water 
potential at the turgor loss point (Ψₚ₀, MPa) across temperate tree species. The 
linear regression line (dashed black) illustrates the overall negative trend 
indicating increased drought tolerance (more negative Ψₚ₀) with decreasing CMI 
(drier conditions).







Thank you for listening 

Email k.martin@kew.org 

www.researchgate.net/profile/Kevin-Martin-44

www.linkedin.com/in/kevin-martin-head-of-trees-kew
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