Restoring an open forest ecosystem in
the context of public expectations

Parft Il: Visualizihg and modeling preferences for pine
barrens freatment practices

PRESENTER: PAUL GOBSTER, RESEARCH LANDSCAPE ARCHITECT, NORTHERN RESEARCH STATION

CO-INVESTIGATORS: ARNE ARNBERGER, UNIV. OF NATURAL RESOURCES AND LIFE SCIENCES, VIENNA
INGRID SCHNEIDER, CLAIRE BENTON, AND MIKE DOCKRY, UNIV. OF MINNESOTA

KRISTIN FLORESS, NORTHERN RESEARCH STATION

ANNA HAINES, UNIV. OF WISCONSIN- STEVENS POINT



Pine barrens landscape management history

European

AN ND A
Presettlement Forests of the Great Lakes States i GEOL'M“ ;F: (;II-ET L
~NORTHERN WISCONSIN
B accompanying

EPORT"" - FORESTS

~F.ROTH, U.S.DEPARTMENT OF AGRICULTURE.
18e8.

boreal fored and conifer

= ping forest and barrans
B northern meac lorest
|| aspan-birch forest

[ eak forest and savanna
B et mesic iores

CAMP OF BERRY

Berry Picking Camp o

o

N\
N P

7. GEOLE - BRILE RTVER
|

NG BT BMFREAS

Fire and the Northern
Wisconsin Pine Barrens

RICHARD ], VOGL



Presenter
Presentation Notes
Timeline photos upper left to lower right:
Historically pine barrens were present in extensive areas of sandy glacial outwash across the Upper Great Lakes Region
North American Tribal Nations such as the Menominee actively managed barrens with fire for game and forage, recognizing the abundance these types of landscapes provided
WI was historic center of jack and red pine barrens NW and NE Sands ecoregions (blue outlined areas), estimated to be 2.3 million ac in extent
Liquidation of the pinery during the cutover period 1(~1880-1920) was followed by plantation pine forestry by the CCC; that and fire suppression reduced pine barrens in the state to around 10,000 ac by 2010
Protection protect the unique ecology of the pine barrens landscape began as early as 1932 with land set aside near Moquah, WI, but its designation as a Research Natural Area emphasized the study of vegetation succession and for decades no management was allowed except for fire prevention. Active restoration efforts began in 1947 with burning the improve sharptail grouse habitat in NW WI. This and efforts to protect Kirtland’s warblers in Michigan in the 1980s were focused on single species management
More holistic efforts began in the 1990s with the rise of ecosystem management, leading us to today to landscape scale restoration projects on county, state, and federal lands, including the Lakewood Southeast Project



Visual Landscape Management- forest
stand and freatment preferences
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Parallel with the management history I just described are efforts aimed at managing forest landscapes for visual and aesthetic values
NEPA, NFMA- develop guidelines for integrating aesthetic values into forest planning and management
2012 Planning Rule- use best available scientific information to maintain scenic character for sustainable recreation
Well-established research literature on forest stand and treatment preferences in the context of timber management 
Little or no information on managing the aesthetics of open forest landscapes such as pine barrens



The “scenic aesthetic” of the Northwoods

A Vacation Land of Lakes and Woods

The Superior MNational |ntrll

In Shapiro, A. (2013). The Lure of
the North Woods: Cultfivating
Tourism in the Upper Midwest.
University of Minnesota Press.
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Cultivated preference for lake and forest
scenery associated with the Northwoods

Research on forest stand and freatment
preferences for Northern Hardwoods

Continuous canopy of large diameter trees
Hardwood species w/conifers & white birch
Open understory, lush ground cover
Selective thinning, maintain large diam trees
Small openings

Minimum of standing or downed dead wood

e.g., Ribe, R. (1990). A General Model for Understanding
the Perception of Scenic Beauty in Northern Hardwood
Forests. Landscape Journal, 9, 86-101.
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What we do know is that for our study area there is strong attachment to place and the ideal image of lake and forest scenery associated with the Northwoods

This “scenic aesthetic” was cultivated almost immediately following the Cutover period to rebuild the economies of the UGL through tourism along with sustainable forestry 
And here’s what we know from social science research on forest stand and treatment preferences for Northern Hardwoods
Forest stand prefs for a continuous canopy of large diameter trees
Hardwood species w/conifers & white birch
Open understory, lush ground cover
Forest treatment preferences for selective thinning, maintain large diam trees
For even-age mgmt. small openings better than large clearcuts
Minimum of standing or downed dead wood



An “ecological aesthefic” pine barrens
for managing pine barrens?

“Our ability to perceive quality in nature begins,
as in art, with the pretty. If expands through
successive stages of the beautiful fo values as

yet uncaptured by language.”
—Aldo Leopold
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to care to interpret ecological function and
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Knowledge about the integrity and diversity
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Integrating Esthetic and Biodiversity Values
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While most social science work on forest landscape preferences has been done in the context of timber harvesting, with the rise of ecosystem management in the 1990s there was an increasing concern to understand how to integrate aesthetic and ecological values into management, including landscapes where management practices such as burning and cutting to maintain large open conditions did not conform to many people’s ideals of forest scenery

The idea of an ecological aesthetic comes out of the writings of Aldo Leopold and was brought to light by environmental philosophers such as Baird Callicott (UWSP). Landscape architects and social scientists began discussing what it meant and how it might be applied on the ground. Two thrusts of research and application were suggested:

Landscape design can provide visual cues to care to interpret ecological function and aid in understanding the beauty of unfamiliar, “scenically challenged” landscapes
Knowledge about the integrity and diversity of the landscape can lead to “a refined taste in natural objects”



Questions for research

Restoration tfreatment design:
What are the key visual attributes
of pine barrens and how can they
be manipulated to maximize
preferences for pine barrens?

Effects of knowledge: Are there
differences in preferences for pine
barrens restoration treatment
designs among stakeholders and
does knowledge about barrens
lead to higher preferences for an
ecological aesthetic?
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Questions for research
Restoration treatment design: What are the key visual attributes of pine barrens and how can they be manipulated to maximize preferences for pine barrens?
Effects of knowledge: Are there differences in preferences for pine barrens restoration treatment designs among stakeholders and does knowledge about barrens lead to higher preferences for an ecological aesthetic?



Step 1: ldenftity the key aftributes of pine
barrens landscapes

Gobster, P. H., Schneider, I. E., Floress, K. M., Haines, A L., Arnberger, A., Dockry, M., & Benton, C. (2021). Understanding the key
characteristics and challenges of pine barrens restoration: Insights from a Delphi survey of forest land managers and researchers.
Restoration Ecology, 29(1), e13273, pp. 1-12. hitps://doi.org/10.1111/rec. 13273
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Step 1: Identify the key attributes of pine barrens landscapes
Delphi study of researchers and practitioners with expertise in pine barrens (N=18)
3 rounds of describing and rating/ranking most key characteristics
From this work we identified 5 main categories and 19 key characteristics related to landscape structure, fire, plant and animal species, soil and surface characteristics, and recreation and aesthetics and selected a subset (related mostly to those highlighted by the darker bars) that we felt would relate most strongly to how people visually perceived pine barrens landscapes


https://doi.org/10.1111/rec.13273
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Step 2: Select attributes and attribute levels

for the discrete choice experiment
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Step 2: Select attributes and attribute levels for the discrete choice experiment
Our approach employed a discrete choice experiments (DCEs), a highly efficient fractional factorial research design that along with a conditional logit regression model allows one to identify the relative importance of attributes and attribute levels
Based on Delphi and literature review we selected 6 attributes for the DCE; levels represent typical range of variability expressed by Delphi participants and what we felt might help discriminate preference thresholds for study participants 
Spatial configuration of trees across the 4 distance zones, density of trees 5-35% cover, spatial distribution of trees scattered/clumped/mixed, fire interval 3/10/30 yrs, shrub density 0-5-30-60% cover of foreground zones 1-2, and 0-8 standing dead trees in zones 1-2
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Step 3: Prepare landscape visualizations

for use In online photo-questionnaire
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Step 3: Prepare landscape visualizations for use in online photo-questionnaire
Because our study is about visual preferences, we digitally manipulated visual images of a pine barrens landscape to present attribute and attribute level combinations to study participants
(upper left photo) Begin with base image of a wide-open pine barrens (Spread Eagle Barrens SNA)
(upper right photo) Add attribute/level combinations using landscape features (also SEB SNA) across 4 distance zones
(lower images) 128 different scenarios (digitally created images) needed to represent all necessary combinations for the DCE



Step 3: Example of a choice set

Picture 1 Picture 2

Picture 3 Picture 4
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Step 3: Example of a choice set
Each scenario presented in a 2x2 choice set, a survey respondent simply chooses which picture of the 4 that they most prefer 
each stakeholder is shown choice 4 sets (16 photos)
= 32 choice sets presented 8 different questionnaire versions for 128 scenarios (~60-70 respondent ratings for each scenario)



Step 4: Solicit stakeholder parficipation

Managing Your Public Forest Lands in NMortheastern Wisconsin
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DCE plus information intervention,
questions on knowledge and
experience of pine barrens

Other guestions on activities,
perceptions of mgmt. practices,
socio-demographic
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Step 4: Solicit stakeholder participation
Woodland property owners (final N= 547, response rate 24%) with property > .1ha within 25km of Lakewood SE Project (Oconto and Marinette Cos.) 
Visitor survey incomplete due to July 2019 windstorm and 2020 Covid-19
DCE plus information intervention, questions on knowledge and experience of pine barrens
Other questions on activities, perceptions of mgmt. practices, socio-demographic



Results: DCE overall model (pseudo r2 = 28)
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Results: DCE overall model
Results averaging over the entire sample of participants; model predicts 28% of variance in preference judgments with 5 of the 6 attributes statistically significant— preference estimates shown in the 6 charts here: attribute importance reported in relative terms, sum to 100% while attribute level preferences for each individual attribute sum to 0
Preferences strongly reflect a Northwoods scenic aesthetic, with spatial configuration by far the most important visual attribute, capturing 75% of relative importance among 6 attributes, and trees concentrated in the foreground zones 1-2 or spread throughout all 4 zones showing the highest preferences while spatial configurations showing trees only in the mid and background zones were negatively perceived
Going quickly through the rest tree density captured 8% of relative importance and the 35% cover most strongly preferred while the most open landscapes with 5% tree cover most negative
Tree distribution was not sig in the model but scattered or mixed preferred vs clumped 
Longer fire intervals 10-30 yrs preferred over 3 years
Lower shrub density
And kind of mixed preferences for standing dead tree numbers



Results: DCE overall model
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From upper left to lower right: 2 most preferred scenarios, 2 least preferred, and 2 moderately highly preferred that approximate ecological structure and function of a pine barrens


Results: effects of knowledge and preference
he’rerogenei’ry (latent class analysis Pseudo R2 = .41, LC1 = 68%, LC2 = 32%)
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Results: effects of knowledge and preference heterogeneity
Information intervention and self-reported knowledge of barrens showed no effect on preferences
Prior experience in visiting barrens was significant, with those stating they’d visited a pine barrens before showing higher preferences for scenarios with a lower tree density, higher fire frequency and greater shrub cover than those with no previous experience
Further, we did a latent class analysis which statistically tests whether there is heterogeneity in preferences among the participant sample and resulted in a very nice 2-segment solution which improved the goodness of fit from the overall model (R2 = 41 vs 28% overall model) and grouped participants preferences along the lines of a scenic (2/3- blue bars) vs ecological (1/3- red bars) aesthetic 
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Results: Latent class segments “scenic aesthetic” (top), ecological aesthetic (bottom)
Representative pictures show highest preference scenarios for the scenic aesthetic and ecological aesthetic latent class segments



Conclusions and management
Implications

Scenic aesthetic is dominant form of
appreciation of the Northwoods landscape

Some restoration treatments reflect
preferences for an ecological aesthetic more
aligned with pine barrens structure and
function, overall and for some segments of the
population

Use restoration design to help maximize
preference while managing for ecological
goals (e.g., leaving trees to frame landscape
along roads and trails)

Encourage experiential learning through field
tours and recreation activities such as berry
picking to build appreciation for pine barrens
and other “scenically challenged” landscapes
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Conclusions and management implications
While we found the scenic aesthetic to be the dominant form of appreciation of the Northwoods landscape,
Some restoration treatments reflect preferences for an ecological aesthetic more aligned with pine barrens structure and function, overall and for some segments of the population
Our findings suggest the design off restoration treatments can help maximize preference while still managing for ecological goals, such as  leaving trees to frame landscape along foreground views as seen from roads and trails
Our findings also show that people’s experiences in pine barrens can help shape their perceptions and preferences and suggest that experiential learning opportunities such guided field tours and promoting recreation activities such as berry picking could build appreciation for pine barrens and other “scenically challenged” landscapes



Thank you!

Research Joint Venture Agreement 17-JV-11242309-037 between
the USDA Forest Service Northern Research Station and the University
of Minnesota.

Visualizations: Tamara Schlagbauer (University of Natural Resources
and Life Sciences Vienna)

Assistance and coordination: John Lampereur (Chegquamegon-
Nicolet National Forest), Brian Sturtevant, Deahn Donner-Wright, and
Heather Jensen (Northern Research Station)

Consultations: Rob Ribe (University of Oregon), Jim Palmer (Scenic
Quality Consultants) Don Anderson (StatDesign), Sanhita Sengupta
(University of Minnesotal)


Presenter
Presentation Notes
Acknowledgements

Research Joint Venture Agreement 17-JV-11242309-037 between the USDA Forest Service Northern Research Station and the University of Minnesota. 
Visualizations: Tamara Schlagbauer (University of Natural Resources and Life Sciences Vienna)
Assistance and coordination: John Lampereur (Chequamegon-Nicolet National Forest), Brian Sturtevant, Deahn Donner-Wright, and Heather Jensen (Northern Research Station) 
Consultations: Rob Ribe (University of Oregon), Jim Palmer (Scenic Quality Consultants) Don Anderson (StatDesign), Sanhita Sengupta (University of Minnesota) 




	Restoring an open forest ecosystem in the context of public expectations��Part II: Visualizing and modeling preferences for pine barrens treatment practices 
	Pine barrens landscape management history
	Visual Landscape Management- forest stand and treatment preferences
	The “scenic aesthetic” of the Northwoods
	An “ecological aesthetic” pine barrens for managing pine barrens?
	Questions for research
	Step 1: Identify the key attributes of pine barrens landscapes
	Step 2: Select attributes and attribute levels for the discrete choice experiment
	Step 3: Prepare landscape visualizations for use in online photo-questionnaire
	Step 3: Example of a choice set
	Step 4: Solicit stakeholder participation
	Results: DCE overall model (Pseudo R² = .28)
	Results: DCE overall model
	Results: effects of knowledge and preference heterogeneity (latent class analysis Pseudo R2 = .41, LC1 = 68%, LC2 = 32%)
	Results: Latent class segments “scenic aesthetic” (top), ecological aesthetic (bottom)
	Conclusions and management implications
	Thank you!

