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The consequences…

More than 12,000 trees planted across a 
city have died because they were not 
watered enough during the summer 
heatwave.

Gloucester City Council announced in 
February that it would plant 12,800 saplings 
across the city as part of its aim to become 
carbon neutral.

Councillors have since been told that 95% 
of them - about 12,100 - have died.

The council blamed the trees' demise on 
the "unprecedented" hot and dry weather.

Lack of aftercare kills 12,000 

trees planted in Gloucester



Drivers of tree mortality



Heat stress in urban trees



Responses to heat



Coping with heat

• Heat Shock Proteins (HSP)
• Range of other compounds can been implicated in heat 

tolerance
– Proline, glycine betain, soluble sugars, abscisic acid, ethylene, 

hydrogen peroxide, salicylic acid

• Biogenic Volatile Organic Compounds (BVOC)
– Bauhinia, Eucalyptus, Liquidambar, Picea, Populus, 

Pterocarpus, Quercus and Salix (Isoprene).
– Pinus (Monoterpene)



Climate and Soil



Urban forests are threatened by 
climate change



Urban forests are threatened by 
climate change

Esperon-Rodriguez et al., (2022) Nature Climate Change 

Proportion of species currently exceeding their safety 
margin for MAT (a)

Mean Annual Temperature

Proportion of species predicted to be at risk from projected 
changes in MAT by 2050 in 164 cities. 
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http://www.esa.int/spaceinvideos/Terms_and_Conditions


About 73,000 tree species globally

Cazzolla Gatti et al., (2022) PNAS Vol. 119 No. 6



Improving selection decisions 

• Trait based assessment

• Biogeographical data analysis (e.g. SDMs)

• Ecophysiology



Using plant traits – PLC / P50



Vulnerability of amenity trees to embolism

Cercidiphyllum japonicum



Vulnerability of amenity trees to embolism

Eucommia ulmoides



Consequences of high PLC



Water Potential at 
Leaf Turgor Loss



Biogeographical data 
analysis: a case study 

on elms



Global Distribution of Ulmus



Climate Distribution 
Models of 14 Ulmus species

Watkins and Hirons in prep.



Tree Production Innovation Fund (TPIF)



Pyrus calleryana - Sap flow vs. growth
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