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The forest-grassland ecotone in the southcentral US is the tension zone
between two major biomes and provides a number of important
ecosystem services. Active management in the region using prescribed
fire, forest thinning/harvesting, grazing, and herbicides can optimize
desired benefits for landowners with a variety of management
objectives. However, periodic severe droughts that plague this area and
increasing climate variability have profoundly affected the
productivity, resilience, and stability of ecosystems. We aim to
facilitate sustainable management of the forest-grassland ecotone for
different combinations of objectives such as timber, grazing, and
wildlife habitat based on recent conditions and to adapt management
to mitigate the negative effects of future drought and potential climate
change. To this end, we are assessing the value of timber, cattle forage,
and deer habitat. Input and output variables involved in valuation of
timber, wildlife and cattle forage will be discussed. Tailoring research
findings with the appropriate outreach materials will help educate
traditional and non-traditional forest stewards in the region.

Forest grass ecotone in the Southern US provides a number of
important benefits such as timber, forage for livestock, and wildlife
habitat. The productivity, resilience, and stability of ecosystems have
been threatened by severe drought and precipitation.

Our research goal is to determine the effects of inter-annual variation
in weather and drought on economic value of different mixes of
ecosystem services related to timber; cattle grazing, and deer forage
for different ecosystem types ranging from closed-canopy forest to
open savanna.

Quantify the economic benefit associated with the deer hunting in
different ecosystem resulting from different combinations of
management regimes.

Understand the economic benefit associated with wildlife habitat for
gaming propose under recent climate condition and future scenario.

Mailing survey to understand landowners’ willingness to pay (WTP)
for better deer hunting experience.

Best Worse Choice Modeling (BWC) where responders rank their
preference of alternatives or chose the most and least preferred
choice from alternatives (Hanley et al., 2001; Vossler et al., 2012).

[t states that the satisfaction derived by the consumer from the goods
can be disintegrated into satisfaction derived from the individual
attributes of the product (Lancaster, 1966).

Forest Vegetation Simulator (FVS) to calculate timber growth.

The Net Present Value (NPV) and Equal Annual Equivalent (EAE) will
be calculated using timber volume.

Table 1: Description of Treatments in Pushmataha Forest Habitat Research Area.

Treatment Current Harvest Thin Fire Return
Condition Pine Hardwood Interval (Yrs)
Control ~orest No No No Fire
HT ~orest Yes Yes No Fire
RRB ~orest No No 4
HT4 ~orest Yes Yes 4
HT3 Savanna Yes Yes 3
HT2 Savanna Yes Yes 2
HT1 Savanna Yes Yes 1
HNT1 Savanna Yes No 1
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Figure 2: Open canopy (top left), intermediate
opening canopy (top right and closed canopy
(bottom left) obtained from Pushmataha forest
habitat research area, Oklahoma.
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\‘ The various habitat types are maintained for more

than 35 years using various treatments as given in
4 Table 1.
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Figure 1: Counties selected to conduct survey for the research project (left) and

survey cover page (Right).

Table 2: Characteristic attributes, levels for deer hunting sites and sample

choice set developed for the survey.

Attributes Levels

Deer Sanctuary and Food Plot

Deer Observed Per Visit (3 levels)

Canopy Condition (3 levels)

Hunting Lease (3 Levels)

Table 3: Example of choice set in Survey.

Best attribute of site

Hunting site

Sanctuary and Food Plot
Sanctuary without Food Plots
No Sanctuary No Food Plots

1,6, 10

Closed Canopy Cover
Moderate Canopy Cover
Open Canopy Cover

$6 /acres/year
$10 /acres/year
$16 /acres/year

Worst attribute of site

(Check only one box) attributes (Check only one box)
[] Deer sanctuary with
food plots
Close canopy forest
X 10 deer observed/visit
$16 hunting X
lease/acre/year

Would you lease this hunting site?

X Yes [1 No

Forest Vegetation Simulator (FVS) an individual-tree,
distance-independent, tree growth and yield model
developed by US Forest Service.

Results (Regression)
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FVS e-Conference

time
The 2017 Forest Vegetation Simulator (FVS) e-Conference inclu
was held February 28 to March 2, 2017. Get conference
information, view the recorded presentations, and see the

Software
FVS is a suite of software programs. Obtain the
complete package or any of its various
components. Get FVS software
raining
FVStr raining includes self-paced tr: aining, b
= | o P 9
Y ) instructor-led training, and web-based training
e Read more about FVS training

Figure 3: FVS Website Interface.

FVS simulates response of vegetation in relation to
succession, disturbances and various management activities
and regimes (US Forest Service, 2020).

* We expect to understand landowners’ willingness to pay for active management to
provide better deer hunting experience in Oklahoma.

* Landowners with higher economic status and longer hunting experiences are more
willing to invest in the active management of ecosystem to provide better hunting
experience.

 Landowners whose major objective is livestock production are less interested to invest in
the active management of ecosystem for deer habitat management.

* Landowners willingness to pay reflects economic returns from different ecosystem. The
variation in climatic condition impact the economic return from forest and savanna.

This research is supported by USDA NIFA Foundational Knowledge of Agricultural Production Systems 2017-06177

Auger, P, Devinney, T. M., & Louviere, J. ]J. (2007). Using best-worst scaling methodology to investigate consumer ethical beliefs across countries. Journal of Business Ethics, 70(3), 299-326. https://doi.org/10.1007 /s10551-006-9112-7
Hanley, N., Mourato, S., & Wright, R. E. (2001). Choice modelling approaches: a superior alternative for environmental valuation? Journal of Economic Surveys, 15(3), 435-462. https://doi.org/10.1111/1467-6419.00145

Lancaster; K. (1966). A new approach to consumer theory. Journal of Political Economy, 74(2), 132-157. https://doi.org/10.1086/226550

Masters, R. E., Waymire, ]., Bidwell, T., Houchin, R., & Hitch, K. (2006). Influence of Timber Harvest and Fire Frequency on Plant Community Development and Wildlife: Integrated Land Management Options.

Oklahoma Department of Wildlife Conservation. (2019). Hunting Oklahoma. Retrieved from http://www.eregulations.com/wp-content/uploads/2018/06/180KAB-Hunting-LR3.pdf

Rakotonarivo, O. S., Schaafsma, M., & Hockley, N. (2016). A systematic review of the reliability and validity of discrete choice experiments in valuing non-market environmental goods. Journal of Environmental Management, 183, 98-109.

US Forest Service. (2020). Retrieved January 29, 2020 from https://www.fs.fed.us/fvs/whatis/index.shtml
Vossler, C. A., Doyon, M., & Rondeau, D. (2012). Truth in consequentiality: theory and field evidence on discrete choice experiments. American Economic Journal: MicroeconomicsZ2, 4(4), 145-171.


https://doi.org/10.1016/j.jenvman.2016.08.032

UNDERSTANDING CLIMATE CHANGE
RESILIENCY OF OKLAHOMA FORESTS USING
FVS AND CONJOINT ANALYSIS

Table 1: Description of Treatments in Pushmataha Forest Habitat Research Area.

NO

Preliminary Results:

* We expect to understand landowners’ willingness to pay for

active management to provide better deer hunting experience Control -orest No No Fire
. : 1 > 113 _ _ .

Bijesh Mishra®, Omkar Joshi“, Rodney E. Will in Oklahoma. HT _orest Yes Yes No Fire
Ab RRB ~orest No No 4
stract _ _ | HT4 ~orest Yes Yes 4
The forest-grassiand ecotone in the southcentral US Is the tension zone 4 1 4y downers with higher economic status and longer hunting HT3 Savanna Yes Yes 3

between two major biomes and provides a number of important _ - _ _ _

ecosystem services. Active management in the region using prescribed eEXperiences dre more w1lllng to invest in the active HT2 Savanna Yes Yes 2
fire, forest thinning/harvesting, grazing, and herbicides can optimize - - HT1 Savanna Yes Yes 1
desired benefits for landowners with a variety of management management of ecosystem to prOVIde better huntlng HNT1 Savanna Yes NoO 1

objectives. However, periodic severe droughts that plague this area and
increasing climate variability have profoundly affected the
productivity, resilience, and stability of ecosystems. We aim to
facilitate sustainable management of the forest-grassland ecotone for
different combinations of objectives such as timber, grazing, and

experience.

Table 2: Characteristic attributes, levels for deer hunting sites and sample choice
set developed for the survey.

* Landowners whose major objective is livestock production are
less interested to invest in the active management of

wildlife habitat based on recent conditions and to adapt management
to mitigate the negative effects of future drought and potential climate
change. To this end, we are assessing the value of timber, cattle forage,

Sanctuary and Food Plot
Sanctuary without Food Plots
No Sanctuary No Food Plots

ecosystem for deer habitat management. Deer Sanctuary

and deer habitat. Input and output variables involved in valuation of
timber, wildlife and cattle forage will be discussed. Tailoring research
findings with the appropriate outreach materials will help educate
traditional and non-traditional forest stewards in the region.

Deer Observed Per Visit (3 levels) 1,6, 10

* Landowners willingness to pay reflects economic returns from

: . : : : s : Closed Canopy Cover
different ecosystem. The variation in climatic condition impact o

Canopy Condition (3 levels) Moderate Canopy Cover

the economic return from forest and savanna. Open Canopy Cover
Introduction $6 /acres/year
Hunting Lease (3 Levels 10 /acres/year
Forest grass ecotone in the Southern US provides a number of bl (3 Levels) :16 /acreslzear

important benefits such as timber, forage for livestock, and wildlife
habitat. The productivity, resilience, and sta.bl.llty_ of ecosystems have Table 3: Example of choice set in Survey.
been threatened by severe drought and precipitation.

Our research goal is to determine the effects of inter-annual variation
in weather and drought on economic value of different mixes of
ecosystem services related to timber,; cattle grazing, and deer forage
for different ecosystem types ranging from closed-canopy forest to
open savanna.

[] Deer sanctuary with

food plots

Close canopy forest

-

X] 10 deer observed /visit
- .- R $16 hunting X
Objectives *25 ‘%
| | - - LN | | | lease/acre /year
* Quantify the economic benefit associated with the deer hunting in AR Figure 2: Open canopy (top left), intermediate

Would you lease this hunting site? X Yes [] No

ot

opening canopy (top right and closed canopy
(bottom left) obtained from Pushmataha forest
habitat research area, Oklahoma.

different ecosystem resulting from different combinations of
management regimes.

This research is supported by USDA NIFA Foundational Knowledge of Agricultural
Production Systems 2017-06177
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* Understand the economic benefit associated with wildlife habitat
for gaming propose under recent climate condition and future

4 The various habitat types are maintained for more
i than 35 years using various treatments as given in
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>CERATIO. Table 1. Department of Natural Resource Ecology and Management, Oklahoma
State University, Stillwater, OK
Method ’
Mailing survey to understand landowners’ willingness to pay (WTP)
for better deer hunting experience. HJ — ¢>
— N L= L |
Best Worse Choice Modeling (BWC) where responders rank their s \ =y

preference of alternatives or chose the most and least preferred

choice from alternatives (Hanley et al., 2001; Vossler et al., 2012). DEPARTMENT OF
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[t states that the satisfaction derived by the consumer from the goods
can be disintegrated into satisfaction derived from the individual
attributes of the product (Lancaster, 1966).
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All the information provided will remain
strictly confidential. It will only be
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Forest Vegetation Simulator (FVS) to calculate timber growth.
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Figure 1: Counties selected to conduct survey for the research project (left) and survey cover page (Right).




