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Background: why the mid-Atlantic

• We hypothesized that public beliefs and perceptions 
about Rx are shaped by the level of experience or 
exposure to fire activity and values about forest use 
(i.e. hunting, recreational). 

• Only 4% of social science studies about fire in the 
U.S. have occurred in the Northeast (McCaffrey et al. 
2013)

Radeloff et al. PNAS 2018;115:13:3314-3319

https://www.fs.fed.us/sites/default/files/forest-ownership-map.png

• Complex land use and high level of WUI

• We explored these perceptions using trailhead 
surveys in communities with different forest use and 
fire histories (NJ vs. PA). 



Background: Pennsylvania and New Jersey



Background: Pennsylvania and New Jersey

http://matthewsarver.com/2009/07/pennsylvania-passes-prescribed-
burning-act/

https://www.pressofatlanticcity.com/news/breaking/new-law-means-expanded-
use-of-prescribed-burns/article_955bc917-273b-5ca6-9f5e-4fb9a6ccc9fc.html

http://matthewsarver.com/2009/07/pennsylvania-passes-prescribed-burning-act/
https://www.pressofatlanticcity.com/news/breaking/new-law-means-expanded-use-of-prescribed-burns/article_955bc917-273b-5ca6-9f5e-4fb9a6ccc9fc.html


Burning Objectives – New Jersey



Burning Objectives – Pennsylvania



Study Objectives
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Fire Regime

Objective 1 & 2 : Assess community and 

manager perceptions about prescribed fire 

benefits and concerns

Objective 3: Quantify fire effects in mixed 

oak-pine-aspen forests

Objective 4: Explore the consequences of 

repeated and single burns on forest structure 

and carbon storage

Objective 5: Identify spatial and temporal 

mismatches among social-ecological impacts of 

prescribed fire



Study Objectives

We anticipate mismatches among 

ecosystem-manager-community 

needs/perceptions as “sweet spots” for 

identifying solutions Ecosystem

Manager
Community



Study Area



Methods: a Mixed Methods approach

𝑌 𝑇 = 𝑒𝛿𝑇   𝐵 𝑡 𝑒−𝛿𝑡𝑑𝑡
𝑇

0

   

Environmental Economics Modeling 
(Faustmann’s rotation problem)

FVS-FFE Modeling

Post-fire Monitoring

Focus groups & 

Recreational User Surveys



- Field monitoring (short-term) showed that Rx achieved objective of 
shifting species abundance (↑ oak,↓ maple)

Finding #1

Dems et al. Fire Ecology 2021



FVS modeling (long-term) shows repeated 
burns (10-20 yrs) are feasible strategy to 
restore fire-adapted oak ecosystems and 
maintain or increase carbon stocks (except 
for short-interval pitch pine Rx) 

Finding #2

Zhao et al. Forest Ecology and Management 2021



The perceived benefits were 
ranked differently among and 
within individuals, communities, 
and regions.

Finding #3
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Wu et al., in prep

BENEFITS



Finding #3
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Wu et al., in prep

The perceived concerns were 
ranked differently among and 
within individuals, communities, 
and regions.

CONCERNS



Finding #3
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Forest users were accepting of fire. Why?

Wu et al., in prep



Finding #3
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Wu et al., in prep

Forest users were trusting of fire managers. 



Finding #4
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“We have a lot of interface here.  We have a lot 

bigger population compared to out West. So, we 

have a lot of public people, roads or homes or 

developments or businesses that we have to take 

into consideration when we burn…Everything has to

be in place to be able to accommodate that 

population, to make sure the winds aren't affecting 

the smoke, all that kind of stuff.”

"The last 5-7 years things have changed drastically in 

our procedures of what we do prior to putting fire on 

the ground. So, it has gotten a lot more complicated 

in that matter. The whole planning process and 

notification process is a lot of times more difficult than 

actually doing the burn itself.”

“When we decided to become a firewise community, I 

got [his] number, and I called him. He returned my call 

while he was on vacation, and I was sold right then that 

he was committed. I mean, calling when he was on 

vacation. When I am on vacation, my cell phone is in my 

pocket. He called me immediately. Every time I asked for 

something, he has come right back to me. So that gives 

us the confidence to go on.”

“It’s so organized, and I am amazed. It’s just 

amazing to watch. If you have a chance to 

go see one, definitely go see. They are two 

feet away from the building, and like it is 

going to stop right there because of what 

they did. They raked, you know. It’s so 

organized so I have total faith in the guys. I 

think they do a great job.”

Landscape

Trust

Education and Awareness

Compliance

Network broker

Barriers and Opportunities occur at multiple levels 
(landscape, community, individual)

Smithwick et al., in prep.

“We do a really good job at our job that they don’t even realize that we have this fire problem 

because we suppress it before it gets too big so then the prescribed burning turns into the bigger 

event because even though we have it under control, they perceive that as a wildfire instead of a 

prescribed burn fire.”



Finding #4
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Barriers and Opportunities occur at multiple levels 
(landscape, community, individual)

Smithwick et al., in prep.



Based on value people place on forest structural attributes (e.g. visibility, 
habitat quality, reduced fire hazard), and time these attributes are 
achieved (from FVS modeling), we estimate benefits are achieved by 
burning every 4 years in NJ and every 20 years in PA

Finding #5

Zipp et al., in prep

Optimal FRI = 2-5 years Optimal FRI = 10-20 years



Finding #5

Zipp et al., in prep
Optimal FRI = 2-5 years Optimal FRI = 10-20 years

User Benefits: (increased) Visibility, (reduced) Hazard, (increased) 
Habitat quality

Forest conditions with time since fire: Canopy base height, Severe 
fire flame length, pine/oak basal area



Finding #5

Zipp et al., in prep

Willingness to pay for forest attributes
(reduced hazard, visibility, habitat quality)RED = New Jersey

BLACK = Pennsylvania



Finding #5

Zipp et al., in prep

Pennsylvania New Jersey

FVS Model results: Forest Attributes with TSF



Finding #5

Zipp et al., in prep

Optimal FRI = 2-5 years Optimal FRI = 10-20 years

User Benefits: (increased) Visibility, (reduced) 
Hazard, (increased) Habitat quality

Forest conditions with time since fire: Canopy 
base height, Severe fire flame length, pine/oak 

basal area

𝑌 𝑇 = 𝑒𝛿𝑇   𝐵 𝑡 𝑒−𝛿𝑡𝑑𝑡
𝑇

0

   

Essentially….Optimize the Rx rotation that maximizes 
the value of all future rotations, by comparing the 
opportunity costs of waiting vs the benefits



Results Overview
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Monitoring: Rx fire seems 
to meet major habitat 

objectives (reduce maple 
in understory & support 
oak/hickory seedlings) 

Modeling: Repeated 
burning (5 yrs in NJ; 10-

20 yrs in PA) achieves 
restoration goals

Manager Barriers and 
Challenges: Multi-scaled

Perceived benefits & risks: 
Differed between users and 

managers, AND between states

Largest benefit (users): tick reduction! 

Largest concern (users): wildlife mortality 

Largest manager benefit/concern:
Reduce/Increase risk of fire spread

Modeling user benefits 
with time since fire:

Find FRI that matches 
forest condition to user 

benefit



1. Field monitoring (short-term) showed that Rx achieved objective of shifting 
species abundance (↑ oak,↓ maple)

2. FVS modeling (long-term) shows repeated burns (10-20 yrs) are feasible 
strategy to restore fire-adapted oak ecosystems and maintain or increase 
carbon stocks (except for short-interval pitch pine Rx) 

3. Forest users were accepting of fire. The perceived barriers and 
opportunities were ranked differently among and within individuals, 
communities, and regions.

4. Barriers and Opportunities occur at multiple levels (landscape, community, 
individual)

5. Based on value people place on forest structural attributes (e.g. visibility, 
habitat quality, reduced fire hazard), and time these attributes are achieved 
(from FVS modeling), we estimate benefits are achieved by burning every 4 
years in NJ and every 20 years in PA

Major Findings



Results Overview



Broader Implications 

• Long-term, extensive ecological monitoring is necessary to ensure ecological goals 
are met in mid-Atlantic ecosystems

• There is a need to develop multi-level “landscape burning” strategy (individual 
values + community + agency)

• Continued monitoring of community acceptance will be important (attitudes can 
shift, e.g. during a pandemic!)

• Enhanced manager capacity and flexibility is needed to meet ecological objectives, 
maintain community relationships, expand to private land areas, and adapt to 
changing socio-environmental landscapes



Thank You

Center for Landscape Dynamics, Penn State
Institutes of Energy and Environment, Penn State

@EricaSmithwick
smithwick@psu.edu

@NorthAtlFireSci

• Pennsylvania Bureau of Forestry
• Pennsylvania Game Commission
• New Jersey Forest Fire Service
• North Atlantic Fire Science Exchange

JFSP 16-1-02-5 
Firescapes in the mid-Atlantic: mismatches between social 

perceptions and prescribed fire use


