
Dr. Jason Vogel and Dr. Rosvel Bracho-Garillo 
study ecosystem carbon cycling and work 
together on a long-term project along 

with Dr. Tim Martin based in the University 
of Florida’s Austin Cary Forest (ACF) campus 
in Gainesville, Florida. The forest has several 
objectives, including its purposes to support 
teaching, research, and outreach. Bracho-Garillo 
is an expert in managing an eddy-covariance 
tower used to monitor the forest’s health. The 
eddy-covariance system involves the use of over 
a 100-foot tower that houses multiple abiotic 
factor measurement tools which produce a 
real-time snapshot of the forest’s health. It takes 
multiple variables into account which can then 
later be analyzed to produce models displaying 
the ecosystem’s condition over time.  

The eddy-covariance tower at ACF runs 
continuously since 1999, making it one of the 
longest operating covariance towers in North 
America. Dr. Vogel theorizes that this method 
is the best way to measure ecosystem carbon 
dynamics. The breath of a whole ecosystem 
intake through photosynthesis and its release 
through respiration is measured every 30 
minutes, 24 hours a day. Before the eddy 
covariance method was utilized, there were few 
direct measurements in a managed system that 
confirmed pine forests as carbon sinks. 

“That’s the beauty of the experiment. And the 
long term monitoring has revealed a number of 
interesting things we weren’t expecting,” said 
Vogel. 

Bracho-Garillo explains that having these 

long-term measurements available gives 
them information on how the ecosystem will 
potentially respond to anthropogenic activities 
as well as abiotic factors. Twenty years of 
consistent monitoring identifies periods of 
drought and trends regarding tree loss are 
detected over time. A rapid decrease in trees 
due to harvesting is observed, but the amount of 
carbon that the ecosystem is taking up has not 
decreased. 

“So, although there are less trees, the 
ecosystem continues to draw up significant 
amounts of carbon,” said Bracho-Garillo. 

“Managing pine forests to resemble pre-
colonial characteristics is beneficial in four 
ways,” Vogel stated. These ecosystems can 
accumulate carbon which mitigates the increase 
of carbon dioxide, while increasing water yield 
and biodiversity, and producing timber. It is 
beneficial for Florida and the Southeast to 
invest in these ecosystems for the wide range of 
services that they provide. Providing landowners 
and lawmakers with this information will 
consequentially promote public understanding 
of the benefits of managing these ecosystems by 
the use of this ever-evolving monitoring system.
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