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Tre,es' for tropical forests and the global climate

Commentary by Daniel Nepstad and colleagues

September 22, 2014 “Forests also cool the atmosphere because
they convert solar energy to water vapor,

which increases sky albedo (or reflectivity)

Editor's Note: The following is a response from a group of scientists'— including 6 members of the V|a CIO u d fo rm atlo n. This effect is
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“Tropical forests provide a cooling effect
P _ . through the long-term removal of carbon
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Understanding Environmental Disturbances of
Dry Tropical Forest

e 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, agroﬁ)rest_ry, pastures) s

"+ 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 monltormg of
environmental services.



What was the effect of land-use on

forest damage patterns by

hurricane Dean in 20077

o Less structural d'afrgnage’_"’ir'ecei.ved
by secondary forests than '
orimary forest

* Secondary species recover
quickly than primary species.



Data and Methods

Yucatin

Calakmul
BigkpFare Fadi fei

B e H
J GUATEMALA |BELIZE ff'? J'.

ane P Bipsphere Raserves Slate Boundanes

ad Ejpdos L | Study Coemider

e 2L
[:|L.-:|_|1!"-. Boundanss besalsaal

Damage measured by analysis of
MODIS EVI data(Pixel size 250 m?)

— Time series analysis of EVI data
2001-2013

90 plots in MBC to measure local
damage (100m?) y 250m? 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
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Rogan, Schneider et al., Remote Sensing Letters, 2011




Proportion of basal area

Results: Forest Structural Damage
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No. of Live Stems

Damage monitoring and Recovery

2008* 2009 2012
Average % of Average % of Average % of Average % of Average % of
Damage Class affected stems affected stems affected basal area affected stems affected basal area
None 27.0 11.0 11.4 52.4 49.3
SB 22.0 42.2 315 5.7 4.2
MB 11.0 8.2 20.7 5.1 9.6
B 10.0 10.9 7.4 7.8 5.5
55 18.0 16.1 17.5 5.3 5.5
TU 7.0 2.7 2.5 1.8 1.1
D 5.0 8.7 8.7 14.6 21.8
DNH 0.1 0.1 4.6 3.0
CUT/FIRE 0.2 0.1 2.7 0.1
Regrowth and significant structural recovery
were evident within the first five years after
the damage caused by hurricane Dean
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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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Land-Use Environmental
Disturbances
Agroforestry/ Pastures, . :
Milpas cattle ranching Droughts: Hurricanes: Species
Species of secondary forest
more common, less
toleralp]t to trees with high basal
droughts, areas and high wood
increased in density. Rare species
deciduous more vulnerables to
species wind distrurbances.
\ 4
A Wild Fires
Fragmentation e More frequent, increase of areas
damage by fire
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Damage patterns after Hurricane Dean (2007) in the
southern Yucatan: has human activity resulted in
more resistant forests?
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