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A Letter from the Chair 
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To CFEOR members: 

As CFEOR celebrates its tenth anniversary, many things have changed, while others have remained the same. Some 

of the changes this year include a few retirements.  Bill Cleckley who was a founding member of CFEOR and one of its 

strongest supporters retired this past spring. Mike Brooks, who represented FWCC on the steering committee also 

retired. Things that remain the same, include our focus on cooperation across agency and property boundaries to 

accomplish ecosystem management and restoration goals. We also continue to look for ways to expand membership to 

support the important mission of CFEOR: “To develop and disseminate knowledge needed to conserve and manage 

Florida’s forests as healthy, working ecosystems that provide social, ecological and economic benefits on a sustainable 

basis.” 

This year’s annual report summarizes three studies that can help member agencies achieve management and 

restoration goals. 

Taylor Stein and Tony Fedler investigated recreation and commercial use of recreation facilities owned and managed 

by the St Johns River Water Management District. Their focus was to measure the use by various user groups, to identify 

seasonal patterns of use, and to obtain feedback from each user group. They then looked at other public agencies 

around the country facing similar issues and provided alternative management strategies for SJRWMD to consider. 

Dr. Ajay Sharma’s return to UF bolsters the long-term Adaptive Management Project, since Ajay was one of the 

original investigators. This project continues to discover nuances of management decisions that can only be revealed 

through long-term studies.  

Matt Cohen reports on the Water Yield Project that has entered its final year. This project exemplifies the CFEOR 

principles because it spans all five water management districts and includes the Department of Agriculture. Results so 

far validate predictions from models regarding how management strategies can impact groundwater. 

We are glad to have Dr. Sharma back in the CFEOR fold and we are pleased to have him and Dr. Jason Vogel as Co-

Directors of CFEOR. 

Thanks to all who have contributed to the valuable mission of CFEOR! 

 

 

 

Steve Miller, Chair 



New CFEOR Co-Directors Announced 

Dr. Ajay Sharma—Ajay recently joined the Uni-

versity of Florida (UF) School of Forest Resources and 

Conservation as an Assistant Professor at West Florida 

Research and Education Center in Milton. Prior to this, he 

was an Assistant Professor at Lincoln University of Mis-

souri. Ajay has a strong background in silviculture of 

southern pine forests, and has been associated with 

CFEOR for the past 9 years.  He received his Ph.D in Forest 

Resources and Conservation (2012) from the University of 

Florida. Importantly, he was the first Ph.D student sup-

ported by CFEOR (2008-2012) and was the key person in 

designing and developing CFEOR’s longest running Adap-

tive Management Project (AMP) at Tate’s Hell State For-

est. Ajay is excited to be back at UF and looks forward to 

continuing work with CFEOR.  

 

 

Dr. Jason Vogel—Jason has two main themes in 

his research program that best fit the interests of CFEOR 
members. First, his research group has started working 
with Damian Adams and Matt Cohen on an ecosystem 
services project that builds on their CFEOR-related re-
search. A second relevant research theme focuses on 
how management interacts with disturbance to affect 
mature pine function and survival. 

The first thrust specifically examines how the conver-
sion of different types of forests (plantation, scrub oak) to 
restored longleaf pine affects the provision of ecosystem 
services; water yield, timber, and ecosystem carbon stor-
age (C). The research area is located at the Ordway Swish-
er Biological Station (OSBS) which has a significant com-
ponent of restored longleaf pine. This work leverages the 

water-yield network already developed by Cohen in col-
laboration with CFEOR. The group will follow the entire 
process of restoration, accounting for the full loss and 
gain of multiple ecosystem services. Damian Adams and 
Andres Susaeta (UF SFRC) will conduct an economic anal-
ysis associated with the steps involved with the restora-
tion process, and Jason’s group will assess ecosystem C 
storage, current standing timber volume, and understory 
diversity. Allan Bacon (UF Soil and Water Sciences) is per-
forming a detailed soil and geomorphological analysis, 
which will be used to understand how water-yield chang-
es caused by harvesting and restoration translate into 
aquifer recharge. The core idea of the project is that soil 
type, landscape position, and vegetation characteristics 
interact to create different tradeoffs in ecosystem ser-
vices. 

 

 

The second project bridges the theme of ecosystem 
services and disturbance and is located at the Austin Cary 
Forest. Tim Martin and Rosvel Bracho (UF SFRC) have 
maintained an eddy-covariance system in a mature (40-
70 year old) longleaf and slash pine forest that has been 
lightly managed for 17 years with prescribed fire and a 
recent thinning. Eddy-covariance allows for fine-scale es-
timates of forest CO2 uptake and evapotranspiration (or 
water yield), so these processes can be related to instan-
taneously measured climate drivers or they can be inte-
grated to take into account the effects of management, 
like prescribed burning or thinning. The goal is to under-
stand which trees can be thinned from a maturing pine 
forest to maintain CO2 uptake and potentially increase 
forest resistance to the effects of drought. 

Jason looks forward to bringing his research program 
to bear on the issues that are important to CFEOR mem-
bers.   
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New CFEOR Co-Directors 

Dr. Ajay Sharma among some of his study 

subjects. 

Equipment at the top of the eddy covariance tower 
used to estimate CO2 and H2O exchange (left). Re-
searchers gather after a biennial prescribed fire near 
the tower (right).  



New Research 

Managing Commercial Use of Public 
Recreation Sites 

 

Investigators: Taylor Stein and Tony Fedler, School 
of Forest Resources and Conservation, UF 

T he St. John’s River Water Management District 
(SJRWMD) has witnessed significant growth in 

the use of its small Lake Garcia boat ramp and parking 
area by commercial airboat tour operators. Coupled with 
public recreation use by anglers, hunters, and wildlife 
watchers, at times throughout the year parking area ca-
pacity is exceeded and restroom facilities overwhelmed.  
As a result, the District can no longer ignore site impacts 
and the need to regulate commercial use. To address 
these issues, the District asked CFEOR researchers to 
study use at the Lake Garcia facility, identify impacts on 
recreational and commercial user experiences, and rec-
ommend alternatives for managing the area.  

The study used traffic counters, time-lapse cameras, 
user surveys with tour customers and recreational users, 
and focus group sessions with airboat tour operators and 
recreational users to collect use and visitor experience 
data from December 2016 through May 2017.  

  

Use levels varied considerably at the Lake Garcia boat 
ramp facility over the course of the study. Use peaked in 
March and April with commercial airboat tour customers 
comprising 92% of all users. There were an estimated 
2,000 recreational users and 24,000 commercial users 
over the six-month study period. The parking area ex-
ceeded capacity during weekends during largemouth bass 
spawning season, during fishing tournaments, and during 
heavy airboat tour activity on weekends. However, during 

these peak periods there were no delays in loading and 
unloading boats at the ramps. 

Recreational and commercial users of Lake Garcia 
were very satisfied with their angling or wildlife viewing 
experiences. However, some recreational users expressed 
concern over airboat noise levels and a large majority of 
both airboat tour customers and recreational users noted 
the poor condition of restroom facilities.  

Commercial and recreational users participating in 
the focus group sessions both reported positive working 
relationships with the SJRWMD. Both groups recognized a 
need to manage use to reduce crowding and environmen-
tal impacts. Similar to recreational users and tour custom-
ers, focus group members recognized that the main prob-
lem at the boat ramp was parking and not launching 
boats. Finally, both groups were concerned about water 
safety ranging from no flags on recreational boats and 
increasing jet-ski use to commercial and recreational 
boats not meeting Coast Guard safety standards. 

 

In general, recommendations for managing Lake Gar-
cia and other District lands focused on including all stake-
holders in creating a District-wide concession and permit 
system for all commercial users. Commercial use permit 
criteria should include permit fees, boat standards, boat 
operator qualifications, number of boats allowed per op-
erator, days and hours of operation, excluded days, area 
maintenance requirements, business licenses, inspection 
reporting, and other factors.  The District should reach 
out to commercial tour operators to identify a mechanism 
or process to manage commercial use at their facilities.  
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Time-lapse photograph of  Lake Garcia parking area 

Time-lapse photograph of  Lake Garcia boat ramp 



AMP  Update 

 Work Continues at Tate’s Hell 

Investigator: Ajay Sharma, School of Forest Re-

sources, UF 

T he idea of the Adaptive Management Project 

(AMP), one of the CFEOR’s earliest projects, was 

conceived almost 10 years ago with the overall objec-

tive of evaluating different harvest strategies for con-

verting mature slash pine (Pinus elliottii) plantations to 

uneven-aged, multifunctional forests. During 2011-12, 

different harvest method treatments (group selection, 

shelterwood, third row thin, 'cut 2 leave 3' row thin, and 

staggered third row thin) were implemented in a mesic-

hydric flatwoods site in Tate’s Hell State Forest in north-

west Florida. Periodic data on stand structure, slash 

pine regeneration, and ground cover have been collect-

ed since inception of the project. Early observations on 

slash pine regeneration suggest that uneven-aged re-

generation methods could be a feasible option for man-

aging these ecosystems; however, long-term monitoring 

of regeneration survival and growth is needed for con-

firmation.  

 

 

 

Observations of AMP treatment areas suggest that 

factors related to prescribed burning and microsite het-

erogeneity (elevation, vegetative competition, etc.) in 

flatwoods sites could be significant determinants of long

-term regeneration dynamics. Microsite heterogeneity 

affects hydrology and may also create variable fire con-

ditions across the stands in these sites. The Florida For-

est Service has scheduled AMP plots for burning during 

2018.  

 

Following the burn, the AMP project will evaluate slash 
pine seedling survival in relation to microsite character-
istics, fire intensity, and initial seedling characteristics. 
The specific objectives will be: 1) Quantify natural slash 
pine regeneration densities and heights following pre-
scribed fire; and 2) Quantify the relationship between 
microsite characteristics (elevation, vegetative competi-
tion), fire intensity, slash pine seedling dimension, and 
seedling survival. Since our knowledge of natural regen-
eration dynamics in hydric flatwood ecosystems is lim-
ited, the study would begin to fill in that information 
gap and provide managers a means for evaluating the 
efficacy and feasibility of managing uneven-aged slash 
pine forests and regeneration in conjunction with pre-
scribed fire.  

  

5 

A group selection harvest treatment plot at 
Tate’s Hell State Forest  

Slash pine natural regeneration following 1 year 
of harvest treatment  



Ongoing Research 

New Findings from the  

Water Yield Project 
 

 

Investigator: Matthew Cohen, School of Forest Re-
sources & Conservation, UF 

 

T he “water yield project” has concluded its 
third year of investigating water use at six sites 

across the entire State of Florida, and spanning all 5 Wa-
ter Management Districts. Sites were selected to span 
existing gradients in geological settings, forest condi-
tions, and soil types. At each site, six comparison plots 
allow quantification of water use (evapotranspiration, 
ET) between different forest management conditions, 
ranging from clearcuts to mature intensive pine planta-
tions, and including sites typical of lower intensity forest 
management and forest restoration activities 

The third annual report, of the four-year project, 
provides a summary of work to date, describes method-
ological approaches and refinements to estimate ET, 
interception and water yield, evaluation of key drivers 
(e.g., vegetation structure, species, water availability) of 
stand water use and yield, and presents findings on ET 
and water yield differences between sites and plots. 

Study highlights include: 

• Estimated ET rates align closely with climatic variation 
and expectations of water use based on stand struc-
ture. These data suggest several important prelimi-
nary conclusions: 

o Across plots, leaf area index (LAI) alone predicts 
56% of the variation in estimated ET relative to 
potential ET (PET); this relationship suggests that 
ET:PET ratios increase 11% for each unit increase 
in LAI. 

o Together with LAI, inclusion of additional explan-
atory variables (soil moisture and site) into a mul-
tivariable model explains 85% of observed varia-
tion in ET:PET ratios across plots. 

o Site effects are significant, with lower ET rates at 
deeper water table sites, likely due to water 
stress. These site effects are not generalizable 
(i.e., upscaling or application to new sites), and 
thus require some mechanistic explanation for 

the final predictive models. 

o Species was not a significant predictor in our mul-
tivariable model. However, and surprisingly, long-
leaf plots have the highest water use per LAI 
(ET:PET/LAI). This is most likely to be a feature of 
low LAI levels for longleaf pine (with ET offset by 
understory vegetation), not a direct reflection of 
higher tree use.  

o Effects of prescribed fire to reduce ET are evi-
dent, but are short (ca. 1 month) and relatively 
small (i.e., less than 10% decrease in ET:PET). 
Continued analysis will explore the effects of fire 
and other stand management actions (herbicide, 
fertilization) on ET rates. Based on preliminary 
data, longer-term impacts of fire, via stand attrib-
utes, are more important than short-term effects 
of understory biomass and fuels consumption.  

• Newly developed interception methods yield intercep-
tion capacity values strongly associated with LAI and 
groundcover. Plot-specific values allow complete ac-
counting of stand water yield [(rainfall – (ET + Inter-
ception)].  

6 

Locations of the 6 water yield project measurement sites. 

The primary funding and silviculture treatment partners at 

each site are listed, but we note that in several cases the 

participation by other partners (City of Gainesville, Loncala 

Timber, Plum Creek, Department of Defense) has been criti-

cal to site selection and management treatments.  



Ongoing Research 

Continued from Page 6 

 Annual water yield estimates range from 4.0 to 84 
cm across our plots. Evaluating the drivers of this 
variation provides several key insights:  

o LAI is a moderate to strong predictor of water 
yield for plots within individual sites, but the 
global relationship across all plots is weaker, 
demonstrating important site-level drivers 
(rainfall, PET, geology) of water yield.  

o Water yield is higher at sites with deep water ta-
bles and higher rainfall to PET ratios. This strong 
geographic influence on water yield may be 
among the most important upscaling lessons 
learned.  

o Together with LAI, inclusion of other explanatory 
variables (site, groundcover) into a multivariable 
model explains 93% of the observed variation in 
water yield.  

o Species was not a significant predictor in our mul-
tivariable model; however, sand pine and long-
leaf plots had the highest water yield. 

o Notably, the working hypothesis of this project, 
namely that forest stand management impacts 
water yield, is robustly confirmed, and we feel 
increasingly confident that this method can re-
solve water yield variation across sites due to 
differences in vegetation structure (LAI) and site 
location (climate, geology). 

• Strong associations are observed between basal area, 
leaf area index, and groundcover that largely explain 
observed variation in water use. These values comport 
strongly with expected variation based on site selec-
tion, and suggest that our plots span the wide range of 
forest conditions typical of Florida. 

• Root densities decline exponentially with depth across 
sites, with high-density sites exhibiting higher overall 
root densities and deeper mean rooting depths than 
lower density sites. Root densities were significantly 
different across sites, with the highest surface densi-
ties in the two unconfined sites (Econfina and Little 
River) and the most abundant roots overall in two 
shallow water table sites (Longleaf Flatwoods, Deerha-
ven). These patterns suggest contrasting water use 
strategies between sites, and may therefore provide 
important insights about water use differences be-

tween stands. Notably, the lowest root densities were 
consistently observed for the clearcut plots, while the 
highest densities were consistently observed in the 
mature pine stand control and recently thinned plots. 
Finally, while we observed modest differences be-
tween banks (near trees, intermediate, far from trees) 
at the most local scale within plots, these differences 
were modest, suggesting that while stem densities and 
leaf area can be highly heterogeneous, roots are dis-
tributed across the subsurface in a relatively uniform 
manner. 

• All soils sampled are dominated by the fine sand frac-
tion (mean = 84% for material between 0.075 and 
0.475 mm) and coarse sand fraction (mean = 12% for 
material between 0.475 and 2 mm). There are no sig-
nificant differences in textural classes between plots 
within sites, and only modest variation between sites 

suggesting that while the sites occupy multiple 
mapped soil series, their hydraulic functions are rela-
tively similar. Fine textured particles (silt and clay; less 
than 0.075 mm) make up less than 4% of soil mass, on 
average. From existing soil texture relationships, and 
soil moisture release curve parameters, specific yield 
estimates were obtained, which are essential to quan-
tifying water use from unsaturated and saturated 
zones in the subsurface. 

This 4-year project ends in spring 2018. To that end, 
data collection will terminate at the end of December 
2017 with a draft final report anticipated in March 2018. 
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Fire preparation and post-fire conditions at Econfina  



 

CFEOR Steering Committee 
 
Steve Miller, Steering Committee Chair 
Director, Division of Land Management 
St. Johns River Water Management District 
 
Cyndi Gates, Senior Land Management 
Specialist, Southwest Florida Water 
Management District  
 
Bob Heeke, Senior Manager 
Land Resources  
Suwannee River Water Management 
District 
 
Jim Karels, Director 
Florida Forest Service 
 
Kelly Russell, Forest Supervisor 
National Forest in Florida 
USDA Forest Service 
 
Johnny Sabo, Chief  
Forest Management 
Florida Forest Service 
 
Lennie Zeiler, Director 
Asset Management 
Northwest Florida Water Management 
District 
 
Wayne Zipperer, Research Forester 
Southern Research Station, USDA Forest 
Service 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

UF Administrative Team  
 
Taylor Stein, Director & Professor 
Social Science and Recreation 
School of Forest Resources & Conservation 
 
Nancy Peterson, Executive Director  
School of Forest Resources & Conservation 
 
Damian Adams, Co-Director & Associate 
Professor, Forest Economics and Policy 
School of Forest Resources & Conservation  
 
Terrell Baker III, Professor & Director 
School of Forest Resources & Conservation 
 
Tony Fedler, Research Coordinator 
School of Forest Resources & Conservation 
 
Eric Hellgren, Professor and Chair 
Department of Wildlife Ecology and 
Conservation 
 
Holly Ober, Co-Director & Associate 
Professor, Wildlife and Understory Habitat 
North Florida Research & Education Center 
 
Ajay Sharma, Co-Director & Assistant 
Professor, Forest Management 
School of Forest Resources & Conservation 
 
Jason Vogel, Co-Director & Assistant 
Professor, Forest Ecosystems 
School of Forest Resources & Conservation 
 

CFEOR Science Committee 
 
Cyndi Gates, Senior Land Management 
Specialist 
Southwest Florida Water Management 
District  
 
Tyler Macmillan Chief 
Bureau of Land Management Operations 
Northwest Florida Water Management 
District  
 
Kent Williges, Assistant Research Scientist 
Upland Research and Monitoring 
Florida Fish and Wildlife Conservation 
Commission 
 
 

 

CFEOR Outreach Committee  
 
Bill McKinstry, Manager 
Land and Facilities Operations 
Suwannee River Water Management 
District  
 
Steve Miller, Chief 
Land Resources Bureau, St. John’s River 
Water Management District 
 
Bonnie Stine, Supervisor 
Cooperative Forestry Assistance  
Florida Forest Service 
 
Lennie Zeiler, Director 
Division of Asset Management 
 Northwest Florida Water Management 
District 
 
 

Partners 
 
Natural Areas Training Academy 
Holly Ober, Coordinator 
Department of Wildlife Ecology and 
Conservation University of Florida 
 
Natural Resource Leadership Institute 
Jonathan Dain, Executive Director 
School of Forest Resources & Conservation 
University of Florida 
 
University of Florida, IFAS Research 
Jacqueline K. Burns, Dean for Research 
 
University of Florida, IFAS Extension 
Nick T. Place, Dean and Director for 
Extension 

 

Contact: 
Tony Fedler, CFEOR Coordinator 

University of Florida 
School of Forest Resources & Conservation 

P.O. Box 110410 
Gainesville, FL 32611 

352-846-0546 
tfedler@ufl.edu 

Committee Participants 
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