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How does mapping ecosystem services
help forest managers make better decisions?

We can more accurately identify costs,
benefits, and interactions that result
from planning and management actions.
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Mapping Tradeoffs on the Monongahela National Forest

Objectives:

* Understand potential tradeoffs between
ecosystem functions and economic values

* Inform and defend planning and management
decision-making

* Provide continuity of knowledge over time

* Provide consistent measurement across forests
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Mapping Process in Two Steps

* Locate, calculate, or estimate data for a space
* Biophysical capital and functioning

* Economic value of services from the capital

* Map the data to the site

« Data at highest possible resolution
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Data Classifications and Layers

Potential
Ecosystem Services
Lisers |
Beneficianes
Human-denved
capital stocks

Matural capital
stocks

Adapted from “Stocks and flows of natural and human-derived capital in ecosystem services” by Jones et al. (2006)
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D ata Laye rs E:r(:)?lflstem Services

Total Stand Carbon

Invasives

Basal Area Lost

- X —total potential stock of aresource

Recreation

that provides ecosystem services

Aesthetics

- A — historical, realized or potential flow

NVUM, by District

Visitation

of ecosystem service values across space

Hunting

Kills

Site Data

Use Index

- @ —intermediate metric, such as user

Timber

demand or an interaction between users

Red Spruce Cover

and environmental resource stocks

Stumpage Value

Non-Timber

- Y —geospatial tradeoffs or synergies
among alternatives without necessarily

Ginseng Harvest

Trees with Medicinal Value

quantifying an ecosystem service stock
or flow

Trees with Palatable Parts

* $ - monetary quantification of a potential

Water Yield

ES stock or flow or realized ES flow Wildlife

Endangered Species
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Example: Mapping Standing Timber Value (ZA$)

- Simple application of the Two-Step Process

- Stands simulated using single-tree simulator FVS (Forest Vegetation Simulator)
with both stand exam data from MNF and imputed data.

- FVS' Eastern Variant growth model was applied to each stand in the
Monongahela, and a “clearcut” scenario

- Tree species each assigned average price per MBF for lumber delivered to mill,
based on MNF transactions evidence indexed to regional prices

- Prices were the most problematic to define and assign

- Creation of the layer was straightforward after the simulation
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Ecosystem Service Value of Timber

|:| Monongahela NF Boundary

2017 stumpage value, 2016
dollars/acre in 10 jenks

$0.00 - $654.19
$654.20 - $1,333.21

,333.22 - $1,943.32

Mean: $2,768.61
Median: $2,416.02
St. Dev: $1,768.52 I s7.788.19 - $12,240.92

,108.94 - $7,788.18

0O 5 10 20 Miles
Lo v b a
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Example: Mapping Recreation Value

- Calculate number of visits (8) from expected value of the number of site visits for
NVUM sample points by district

- Calculate estimated average travel cost for each recreational activity group (8, $)

by multiplying average travel cost estimate numbers for each of the local and
nonlocal day or overnight strata

- Calculate per acre value for expected travel cost by activity group by dividing
expected total travel cost by summed acreage of all geographic features
corresponding to the particular activity group

- Apply appropriate estimated spatial buffers around sites to per acre value of
expected travel cost area of value, for example, 5-ft buffer around streams and

bike trails, to get summed expenditures layer by activity (A, $)
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Ecosystem Service Value of Recreation
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Summed travel cost
values and NVUM site
visit estimation accrued
to corresponding
landforms
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Recreational travel cost
2016 dollars per acre
$34 - General forest activities|
$79 - Driving for pleasure
$101 - XC skiing
$1,032 - Fishing
$1,121 - Primitive camping
$1,126 - Boating and fishing

$1,348 - Developed camping
$5,458 - Bicycling
$12,242 - Downhill skiing

2 Miles $275,806 - Nature center act|
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Lessons Learned

- Available national data sets on ecosystem conditions and outputs may not provide
quantitative data that can be integrated into a spatially-explicit economic value

- Limited spatial resolution of data and outputs from ecological models limits
usefulness for applications that require sub-forest spatial analysis

- Dearth of integration between ecological and economic modeling software to
enable analysts to rapidly import and map externally hosted data

December 4, 2018 ACES Conference - Washington, DC




SOURCES

Appalachian Hardwood Center. 2013 16. West Virginia Timber Market Report. Quarterly.
http://ahc.wvu.edu/ahc-resources-mainmenu-45/timber-market-report-mainmenu-62. [Date
accessed: February 24, 2017].

Ohio State University Extension. 2013 16. Ohio Timber Price Reports. Semiannually.
http://woodlandstewards.osu.edu/ohio-timber-price-report. [Date accessed: February 24,
2017].

PennState Extension. 2013 16. Timber Market Report. Quarterly.
resources/forests/timber-market-report. [Date accessed: February 24, 2017].

U.S. Department of Agriculture, Forest Service, Monongahela National Forest. 2016. Transaction
Evidence.

December 4, 2018

White, Eric M.; Bowker, J.M.; Askew, Ashley E.; Langner, Linda L.; Arnold, J. Ross; English, Donald
B.K. 2016. Federal outdoor recreation trends: effects on economic opportunities. Gen. Tech.
Rep. PNW-GTR-945. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific
Northwest Station. 46 p.

2017. FSVeq Spatial Data Analyzer. 3.6.0. Fort Collins, CO: U.S. Department of Agriculture, Forest
Service, Forest Management Service Center. (2017).

2017. Suppose. 2.06. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Forest
Management Service Center. (2017).

ACES Conference - Washington, DC



http://extension.psu.edu/natural-

Chris Haberland, crh2ke@virginia.edu

Luanne Lohr, luannelohr@usda.gov

National Center for Natural Resource Economics Research
Landscape Restoration and Ecosystem Services Research
Research and Development, WO

Sam Lammie, slammie@usda.gov
Monongahela National Forest

December 4, 2018

ACES Conference - Washington, DC




	The Monongahela National Forest Pilot Gis Ecosystem Services Decision Aid
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Data Classifications and Layers
	Data Layers
	Example:  Mapping Standing Timber Value (Σ∆$)
	Slide Number 9
	Example: Mapping Recreation Value
	Slide Number 11
	Lessons Learned
	Sources
	Slide Number 14

