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 Managing forest lands for increased water yield is a 
potentially significant tool for regional water resource 
planning. The “Water Yield Project” is investigating water use 
at six sites across the State of Florida, and encompassing all 
five Water Management Districts. Sites were selected to span 
existing gradients in geological settings, forest conditions, and 
soil types. At each site, six comparison plots allow 
quantification of water use (evapotranspiration or ET) 
between different forest management conditions, ranging 
from clear cuts to mature intensive pine plantations, and 
including sites typical of lower intensity forest management 
and forest restoration activities.  

Equipment installation for total soil moisture and water 
table monitoring began in May of 2014, and was completed in 
December 2014. In addition to groundwater wells and sensor 
installation to measure water use at the stand level, high 
resolution micro-meteorological stations were installed at 
each site to capture variation in atmospheric water demand.  

 

Sensor data from all sites are being collected quarterly, 
along with leaf area index (LAI), ground cover measurements, 
and water quality sample collection for nutrients from plots 
with shallow water table conditions. Year 1 activities also 
included collection and analysis of root biomass as a function 
of soil depth at each location, soil texture from each depth 
profile, and forest inventory measurements. 

Project activities for Year 2 included forest inventory 
analysis, data collection, site/plot maintenance, quality 
assurance/quality control (QA/QC), and database refinement, 
but focused predominantly on development of ET estimation 
algorithms.  

Key findings to date include: 

 Strong evidence of diurnal soil moisture variation at all 
sites were used to calculate preliminary 
evapotranspiration rates for 23 plots across five sites.  

 Across all available plots, leaf area index (LAI) alone 
predicts 52% of the variation in estimated ET relative to 
potential ET (PET). 

 Residual variation from this relationship is strongly 
predicted by ground cover estimated at each plot. 

 Together, these two metrics of stand vegetation 
structure explain 74% of the variation in estimated ET. 
Inclusion of other stand variables (density, height, basal 
area, species composition) may further improve this 
association and is a Year 3 priority. 

 Evidence of diurnal water table variation at most sites, 
which will be used to calculate ET at Avon Park, where 
persistent high water table conditions limit the 
applicability of the soil moisture-based method used 
elsewhere.  

 Strong associations exist between basal area, leaf area 
index, and groundcover that largely explain observed 
variation in water use.  

 Although the impacts of stand management during the 
project (including fire, thinning, fertilization, herbicide 
application) have not been analyzed yet for their effect 
on water yield, these treatments have been occurring. 

 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. We observed modest differences between 
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 distributed 
across the subsurface in a relatively uniform manner. 

 By implication, the working hypothesis of this project is 
robustly confirmed, and we feel increasingly confident 
that this method can resolve water yield variation 
between stands in forest and understory management. 

 

Micro-meteorological stations 

http://www.sfrc.ufl.edu/CFEOR/index.html


 

 

Effects of Harvesting Forest Biomass on Water and Climate Regulation 
Services: A Synthesis of Long-Term Ecosystem Experiments in Eastern 
North America 
Caputo, J., Beier, C.M., Groffman, P.M. et al. Ecosystems (2016) 19: 271.   
 
ABSTRACT:  Demand for woody biomass fuels is increasing amidst concerns about global energy security and climate change, but 
there may be negative implications of increased harvesting for forest ecosystem functions and their benefits to society (ecosystem 
services). Using new methods for assessing ecosystem services based on long-term experimental research, post-harvest changes in 
ten potential benefits were assessed for ten first-order northern hardwood forest watersheds at three long-term experimental 
research sites in northeastern North America. As expected, we observed near-term tradeoffs between biomass provision and 
greenhouse gas regulation, as well as tradeoffs between intensive harvest and the capacity of the forest to remediate nutrient 
pollution. In both cases, service provision began to recover along with the regeneration of forest vegetation; in the case of pollution 
remediation, the service recovered to pre-harvest levels within 10 years. By contrast to these two services, biomass harvesting had 
relatively nominal and transient impacts on other ecosystem services. Our results are sensitive to empirical definitions of societal 
demand, including methods for scaling societal demand to ecosystem units, which are often poorly resolved. Reducing uncertainty 
around these parameters can improve confidence in our results and increase their relevance for decision-making. Our synthesis of 
long-term experimental studies provides insights on the social-ecological resilience of managed forest ecosystems to multiple 
drivers of change. 

 
 
© Springer Science+Business Media New York 2015  To read the full article, CFEOR members click here. 

Economic Sustainability of Payments for Water Yield in Slash Pine 
Plantations in Florida 
Andres Susaeta , José R. Soto, Damian C. Adams and Derek L. Allen. School of Forest Resources 
and Conservation, University of Florida. Water 2016, 8(9): 382. 
 

ABSTRACT: Forests play an important role with respect to water resources, and can be managed to increase surface and 
groundwater recharge. With the creation of a forest water yield payment system, privately-owned forests, which comprise the 
majority of forest area in the Southeastern US, could become an important potential source of additional water supply. The 
economic tradeoffs between timber revenues and water yield are not well understood. To address this, we use the example case 
of slash pine production in Florida, and employ a forest stand-level optimal rotation model that incorporates forest management, 
and assessed a range of feasible water yield prices on forest profitability. Our analysis was limited to a range of water yield prices 
($0.03, $0.07, and $0.30 kL−1) that would make water yield from slash pine economically competitive with water supply 
alternatives (e.g., reservoir construction). Even at relatively low water prices, we found that managing slash pine forests for both 
timber and water yield was preferred to managing just for timber when assuming an initial tree density less than 2200 trees·ha−1. 
However, with higher levels of initial tree planting density and low water prices, managing slash pine for timber production alone 
was more profitable unless stands are heavily-thinned, suggesting that even mid-rotation stands could be included in a forest 
water yield payments program. Compared to low-tree planting density and lightly thinned slash pine forests, an intensive 
approach of planting a lot of trees and then heavily thinning them generated 8% to 33% higher profits, and 11% more ($192 ha−1) 
on average. We conclude that payments for water yield are economically feasible for slash pine stands in Florida, and would 
benefit forest landowners, particularly with higher prices for water yield. 
 
 
© 1996-2016 MDPI AG (Basel, Switzerland). To read the full article, CFEOR members click here. 
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 Webinar—Open Climate Network: Fall Publications Preview.  

November 1, 2016. WRI’s (World Resource Institute) Open 

Climate Network (OCN) is hosting a webinar to preview its 

publications being released this fall, followed by a Q&A session 

with experts. We will be releasing a suite of working papers 

which focus on implementing Nationally Determined 

Contributions in key countries. Our experts will offer high-level 

overviews of mitigation action in G20 countries, and deep dives 

on implementation priorities for Brazil, Mexico and other 

countries to be announced. http://www.wri.org/

events/2016/11/webinar-open-climate-network-fall-

publications-preview 

 

 Managing Your Forests for Wildlife and Timber. October 20, 

2016 at the Jacksonville Forestry Station, FL. Florida Fish and 

Wildlife Conservation Commission and the Florida Forest 

Service will be covering timber sales, wildlife monitoring, forest 

certification programs and much more during a 5 and a half  

hour course and tour through Foster Family Tree Farms. http://

www.sfrc.ufl.edu/extension/florida_forestry_information/

events_calendar/files/forestry_wildlife_workshop102016.pdf 

 11th Biennial Longleaf Conference - Growing a Legacy: A 

Working Forest for the Long Run. November 1-4, 2016 in 

Savannah, GA.  The 2016 Biennial Longleaf Conference, 

sponsored by The Longleaf Alliance, is a regional conference 

that is focused on the restoration and conservation of the 

longleaf ecosystem that once dominated the landscape within 

the southeastern United States. The theme of the 11th biennial 

conference is "A Working Forest for the Long Run" and it will be 

of interest to anyone concerned with the restoration and 

management of longleaf pine ecosystems. www.ncsu-feop.org/

LLA/. 

 Prescribed Fire for Wildlife. October 25-28. This training 

session is designed for land managers and wildlife 

stewards.  This session will focus on wildlife habitat 

management opportunities associated with prescribed fire in 

Florida.  Additional co-sponsors include the Florida Chapter of 

The Wildlife Society and Florida Fish and Wildlife Conservation 

Commission. Tall Timbers is located in the heart of the Red Hills 

between Tallahassee, Florida and Thomasville, Georgia. http://

www.fltws.org/new-events/2016/10/25/prescribed-fire-for-

wildlife 
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