


Will Seasonally Dry 
Tropical Forests Be 
Resistant or 
Vulnerable to 
Changes in 
Climate?Dr. Jennifer Powers



• Tropical forests and drought

• Hydraulic traits and vulnerability

• Generalizing across dry forests

• Implications for restoration

• Interdisciplinary collaborations



Why tropical forests? 
They account for ~ 2/3 global 

forest C stock

Bonan, 2008 Science



Why tropical forests? 
It is where terrestrial biodiversity 

lives

Kier et al, 2005 J. Biogeography

vascular 
plant species 
richness by 
ecoregion



Seasonally Dry Tropical Forest:
Unique and critically endangered

Guanacaste, Costa Rica



DRY FORESTS & 
DROUGHT

Tree Mortality Observations 



Santa Rosa
Area de 
Conservacion
Guanacaste 



Is drought linked to mortality?

Which species are vulnerable?

Do traits help explain 
vulnerability to drought?
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2015 was a strong el Niño, with 
lowest rainfall on record



Plot-level mortality rates increased during 
drought

Powers et al, 2020 Global Change Biology
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Species vary in susceptibility 
to extreme drought



Hydraulic traits correlate with 
drought mortality

correlation 
coefficient

Powers et al, 2020 Global Change Biology



Can we generalize to other dry forests?





Dry forests vary in rainfall regime and 
vulnerability to drought

annual rainfall seasonality

COSTA RICA PUERTO RICOCOLOMBIA MEXICO

community weighted 
mean hydraulic safety 

marginVargas G. et al, 2021 New Phytologist



RESTORATION
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• People-centric restoration
• Cost-effectivenes analyses
• Mapping restoration potential



RESTORATION NEEDS 
COLLABORATION



TAKE HOME MESSAGES
• Dry forest responses to drought 

depend on hydraulic traits and 
rainfall regime

• Physiological studies can assist 
restoration efforts

• Restoring dry forests will depend on 
interdisciplinary collaborations 
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