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“The science says that spending precious 
dollars for climate change mitigation on 
forestry is high-risk: We don’t know that it 
would cool the planet, and we have good 
reason to fear it might have precisely the 
opposite effect”. 

“Forests also cool the atmosphere because 
they convert solar energy to water vapor, 
which increases sky albedo (or reflectivity) 
via cloud formation. This effect is 
particularly strong in the tropics”

“Tropical forests provide a cooling effect 
through the long-term removal of carbon 
from the atmosphere and by increasing sky 
albedo via cloud generation”



Pan et al, 2011. Science, Vol 333
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• How environmental disturbances relate to forest resilience in 
the Biological Corridor of  Calakmul-Sian Kaan in Southern 
Yucatan Peninsula, Mexico.
– Hurricanes, droughts, wild fires  
– Landscape fragmentation, due to land-use practices 

(milpas, agroforestry, pastures) 
• How to differentiate the effect of environmental disturbances 

from those caused by land-use changes, management 
practices?
– Methodological challenges, scale of analysis
– Important to understand in view of monitoring of 

environmental services.

Understanding Environmental Disturbances of 
Dry Tropical Forest



What was the effect of land-use on 
forest damage patterns by 
hurricane Dean in 2007?

• Less structural damage received 
by secondary forests than 
primary forest

• Secondary species recover 
quickly than primary species.



Data and Methods

• Damage measured by analysis of 
MODIS EVI data(Pixel size 250 m2)
– Time series analysis of EVI data 

2001-2013
• 90 plots in MBC to measure local 

damage (100m2) y 250m2 MODIS 
to validate MODIS data. 2007.
– Damage type for each tree with 

5cm dbh or larger. Species 
identification. 

• 28 plots to monitor forest 
damage and recovery 2007-2013.
– Damage and recovery by 

individual tree with 5 cm dbh or 
more. Species identification. 



Results
• Regional Damage 

caused by Dean 2007

Rogan, Schneider et al., Remote Sensing Letters, 2011



Results: Forest Structural Damage

McGroody, Lawrence, 
Schneider et al., 2013. 
Forest Ecology and 
Management.



Damage monitoring and Recovery

Regrowth and significant structural recovery 
were evident within the first five years after 
the damage caused by hurricane Dean



How to link hurricane damage to other disturbances such wildfires? 
Land-use could create forest more resilient to hurricane winds but other 

disturbances such wild fires could affect forest substantially 
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Forest 
Fragmentation

Droughts: 
Species 
tolerant to 
droughts, 
increased in 
deciduous 
species

Land-Use Environmental 
Disturbances

Wild Fires 
• More frequent, increase of areas 
damage by fire

Hurricanes: Species 
of secondary forest 
more common, less 
trees with high basal 
areas and high wood 
density. Rare species 
more vulnerables to 
wind distrurbances. 

Agroforestry/
Milpas

Pastures, 
cattle ranching



Damage patterns after Hurricane Dean (2007) in the 
southern Yucatan: has human activity resulted in 

more resistant forests?
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