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

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

Social: Ownership
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Smith et al. Bioscience 2016

Firescape as coupled system
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Public Acceptance Model 
(Western U.S.)
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https://www.rollingstone.com/politics/politics-news/will-
americas-worst-wildfire-disaster-happen-in-new-jersey-34156/

https://www.pressofatlanticcity.com/news/breaking/new-law-means-expanded-
use-of-prescribed-burns/article_955bc917-273b-5ca6-9f5e-4fb9a6ccc9fc.html
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https://www.rollingstone.com/politics/politics-news/will-americas-worst-wildfire-disaster-happen-in-new-jersey-34156/
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/

8

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


Why the mid-Atlantic

■ Emergent and experienced fire histories

■ Range of low to high fire hazard

■ Finely intermingled ownerships and 
institutions

■ Expansive “WUI”

■ Multiple burning objectives
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Understudied!  

Great example of firescape
challenges

Lessons can be generalized 
in other contexts, globally



Ecosystem

ManagerCommunity

Fire deficit
Fire hazard

Capacity
Flexibility

Recreation
Place attachment
Trust
Knowledge
Values

mismatches
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Ecosystem

ManagerCommunity

Post-fire monitoring
FVS modeling

Focus groups

Forest User 
Surveys

Optimize across objectives
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Ecosystem

MISMATCH #1
Goldilocks Dilemma

Getting the “right” fire frequency to promote the “right” ecological
benefits (oaks/pines) may not match agency capacity
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Manager



How does Rx fire influence the 
structure and composition of mixed 
oak forests in PA?
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Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
OpenStreetMap contributors, and the GIS User Community

Esri, HERE, Garmin, (c)
OpenStreetMap contributors, and
the GIS user community
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Single-burn:  maple    , oak



How does fire frequency influence the 
composition and structure of mixed-oak 
and pine forests in the mid-Atlantic U.S. 
over longer time periods (60 yrs)?
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Empirical data from state and federal agencies
PA DCNR Bureau of Forestry Continuous Forest Inventory (CFI)
Pre- and post-burn measurements from PA Game Lands 
Prescribed burn weather conditions via consultation with prescribed 
fire practitioners

Modeling scenarios – 60-year simulation period
No management (control)
Repeated burning – return intervals of 2, 5, 10, 20, and 30 years
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FVS Model Results:
Unburned/single burn not effective

Too frequent burning leads to overall BA decline

Repeated, intermediate burning (10-15 yrs)    
promotes oak
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Manager

MISMATCH #2
The Scale Dilemma: 

Social barriers and opportunities are multi-scalar 
(landscape, community, individual)
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Community
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High Barriers, 
Low Opportunity

Low Barriers, 
High Opportunity

Community-level
Individual-level
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Infrastructure

Ownership 
Fragmentation

Landscape-level
“There are transportation, 
communication, AT&T cables, 
cellular sites...gas lines. Lines 
going from America to Europe 
underneath the ocean. […]
billions of dollars, and 
conceivably if we have a major 
fire or a series of major fires 
that can disrupt a lot of things, 
not just in New Jersey but 
probably throughout the whole 
country...”
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BARRIERSLow High

Low

High

Infrastructure

Institutional 
Objectives

Ownership 
Fragmentation

Landscape-level

"[other managers] are 
charged with pine snakes or 
raptors or bats or plants, and 
they are managing it by the 
square feet, not recognizing 
the landscape level approach 
[…] and they are inflexible 
with that." 
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BARRIERSLow High

Low

High

Infrastructure

Institutional 
Objectives

Ownership 
Fragmentation

Landscape-
level 

planning

Landscape-level

““we are trying to educate 
our resource folks that 
governing larger tracts is 
better, easier, and more cost 
effective, time effective, in 
the long run.” 
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BARRIERSLow High

Low

High

Limited 
Experience & 

Education

"We are running into more and more issues now 
as different groups moving into New Jersey, 
retirement people and/or other people that are 
not familiar with the burning.” 
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BARRIERSLow High

Low

High

Private/Public 
partnerships Limited 

Experience & 
Education

PA: “People don’t realize that if 
somebody is going to come burn 
your land, it costs money.  And 
now as soon as they hear that, 
they go ‘Oh, okay.  I am out.’  

NJ: “we support them 
[cranberry farmers] with 
whatever they need.  Any 
burnt ground that they are 
accomplishing is going to 
help us as far as hazard 
reduction.  You know, it is 
in our best interest to 
support them.” 
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BARRIERSLow High

Low

High

Private/Publi
c 

partnerships
Limited 

Experience & 
Education

Robust social 
networks

Community-level

“Our biggest reason, I would say that we 
jumped on [Firewise] is we has such a 
disconnect in a very small community. 
Nobody knows anything about anybody on 
the street, who lives next door. They know 
nothing. So in an emergency, it would be 
complete and utter chaos.” 
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BARRIERSLow High

Low

High

Complacency
Fear

Individual-level

“when it comes to the public, they are very 
busy and many people are working. […] if you 
say: where is wildfire on your list of things 
that you are afraid of? they would put it down 
as a zero or a one.” 
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Mental image 
of West

BARRIERSLow High

Low

High

Complacency
Fear

“I think what they think of when they think 
of fire is in California. They think of those 
major fires. What we try to distill in our 
conservation with them is that it doesn’t 
take a major fire, an acre could destroy 
your house.”
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Mental image 
of West

BARRIERSLow High

Low

High

Complacency
Fear

Trust

Care

“if we save one 
home or saved one 
firefighter from 
having to go to that 
home, it’s worth it, 
for that 
firefighter’s life.”  

27

OP
PO

RT
UN

IT
IE

S
Individual-level



Mental image 
of West
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Individual-level
Community-level



MISMATCH #3
Acceptance

Public is more accepting of fire than managers think
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Community Manager



Do you support prescribed burning? 

# of respondents # of respondents

Neutral Neutral

Moderately support Moderately support

Strongly support Strongly support

PA NJ
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MISMATCH #4
Concerns & Benefits

Managers and communities are concerned about 
different things (and geography matters!)
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Community Manager



Concerns
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wildlife
mortality

spread

limited recreation 
access, smoke, cost,

decreased 
aesthetics

NJ & PA Forest User Concerns

spread

smoke

wildlife mortality
& cost

limited recreation 
access, decreased 

aesthetics

Manager Concerns

Most

Moderate

Moderate

Least

Most

Moderate

Least



Concerns
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wildlife
mortality & 

spread

recreational 
access

cost, smoke,
decreased aesthetics

PA Forest User Concerns

wildlife
mortality & 

spread

smoke

limited recreation access, 
cost, decreased 

aesthetics

NJ Forest User Concerns

MostMost

Moderate Moderate

Least Least



Benefits

34

lower 
wildfire risk

tick reduction

Invasive control, game 
animals, endangered 

species

tick 
reduction

endangered 
species

invasive control, 
lower wildfire risk

game animals

Manager BenefitsNJ+PA Forest User Benefits



Benefits
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tick 
reduction

endangered 
spp, invasive 

control

game spp increase, 
lower wildfire risk

tick 
reduction

endangered 
spp, lower 

wildfire risk

Invasive control

game spp increase

PA Forest User Benefits NJ Forest User Benefits



Ecosystem

MISMATCH #5
Getting the “right” fire frequency to promote community benefits 

(e.g., aesthetics, hazard reduction) may not always align with 
timing for ecological benefits
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Community Manager



Example: Visibility
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Filled circles – FVS results
Diamonds – Fitted Eq.

Visibility Attribute 
(Canopy Base Height as proxy)

Willingness to Pay 
(from community survey)

Low visibility

High visibility



Example: Habitat Quality
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Filled circles – FVS
Diamonds – Fitted Eq.

Habitat Attribute 
(% Oak Basal Area as proxy)

Willingness to Pay 
(from community survey)

High quality

Low quality



Mixed Oak/Pine - Pennsylvania
Optimal timing of prescribed fires
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10-25 years
10+ years



Pine stands - New Jersey
Optimal timing of prescribed fires
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6 years



misMatches for Managing mid-Atlantic Firescapes

1) Goldilocks
Ø Getting the “right” fire frequency to promote the “right” 

ecological benefits may not match capacity or planning horizons

2) Scale
Ø Landscape, community & individual-level factors not aligned

3) Acceptance
Ø Public appears to be more accepting than managers think

4) Concerns & Benefits 
Ø Managers and communities see different concerns/benefits

5) Objectives
Ø Getting the “right” fire frequency to promote community benefits 

(e.g., visibility, hazard reduction) may not always align with (4)
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Matching socio-ecological factors in mid-Atlantic Firescapes

1) Goldilocks
Ø In PA, burning 10-20 years may be sufficient to achieve goals; 

but planning horizons needs to extend that far; monitoring!

2) Scale
Ø Interagency collaborations & network building; a network broker 

is critical!

3) Acceptance
Ø Worry (a little less)

4) Concerns & Benefits 
Ø Re-align messaging: specific to community-level concerns and 

perceived benefits

5) Objectives
Ø Ensure communities are involved in setting objectives
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Thank you

• JFSP 16-1-02-5 Firescapes in the mid-Atlantic: mismatches 
between social perceptions and prescribed fire use
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• The Pennsylvania State University 
• Center for Landscape Dynamics, 
• Institutes for Energy and Environment

• Pennsylvania Bureau of Forestry

• Pennsylvania Game Commission

• NJFFS


