
Fire Effects 
Monitoring 

Breakout

• How can FLN support monitoring 
efforts?

• Evolution of the Heart of the 
Appalachians Monitoring Program

• Adaptive management loop

• Different monitoring protocols and 
examples.



Heart of the Appalachians  FLN

4.2 million acres in 
Heart of the Apps 
landscape

1.8 million acres in the 
George Washington & 
Jefferson National 
Forest



Controlled burning in 
the Heart of the Apps

43,000 acres of prescribed fire since 2014 

Average 15 burns per year

74% of all burns take place in March and April
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Fire Effects Monitoring in the Heart of the Apps



Mid-may to mid-June
107 plots
100 m fixed radius



Figure 1: Mean differences in relative abundance of the 
study focal species in burned and un-burned plots. 
Figure 1: Mean differences in relative abundance of the 
study focal species in burned and un-burned plots.

Figure 2: Mean annual differences in relative 
abundance of the study focal species (error 
bars indicate 1 standard error).



Figure 3: Mean differences in relative abundance of the study focal species 
since the last fire entry





Summaries of 
monitoring results



Avian monitoring
Located on 107 FSC plots across one landscape

Training in Spring

Monitoring done in late Spring (May-June)

2 crews (2 people each)

5-7 weeks of work

7 years of monitoring complete (pre and post-
burn)



The importance of fire in 
the Heart of the Apps

• Fire has shaped the vegetation 
and habitat types in the region 
over thousands of years, 
though its frequent presence 
across the landscape was all 
but extinguished in the early 
20th century

• Managers today burn to: 
promote healthy and resilient 
forests, maintain diversity of 
vegetation and habitat types, 
and promote oak and pine 
regeneration



Healthy & Resilient Forests

Desired Conditions Oak, Hickory & Pine Regeneration

Open Forests and Woodlands

Diverse stand classes 



Desired Conditions

New Road Run Burn GWJNF North Zone

Creating conditions for a healthy and resilient forest



Heart of the Apps FLN Monitoring 
Working Group



Fire Effects Monitoring

Fire Effects Monitoring in 
the Heart of the Apps
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Lessons Learned
Make it easy for people to do

Dedicate someone to help drive the 
monitoring forward 

People will ask a lot of questions, 
don’t be afraid to answer them

Keep folks informed of progress, even 
if you don’t have a lot of results to 
share

Make it fun



Forest Structure and Composition 
Monitoring Stats

439 Plots Total

2,245 Plot Visits

Plots Stratified by Vegetation Type

Plots visited 1 year post burn and 
again at 5 years

46 burn units, 63,000 acres

All Data is entered into Feat and 
Fire Mon Integrated (FFI)



3.5’ x 3.5’

11’ 9”
0.01 acre

N

Overstory Trees Only

24’

Forest Structure and Composition 
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Only
24

’Forest Structure and Composition Monitoring 
Methods

Percent Cover Class  within four 3.5’ x 3.5’ 
quadrats, all woody stems 6” to 3.5’ in height are 
counted. 

Stem Regeneration a percent aerial cover of 
graminoids, forbs, woody trees/shrubs, woody 
vines, and non-native invasive species are 
estimated.

Percent Canopy Cover determined at five points 
along each of four transects located in the 
cardinal directions from plot center.  

Top: Dan Buckler measures canopy cover with a 
GRS densitometer. Bottom: Laurel Schablein 
measures stems with a density quadrat frame.
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’Forest Structure and Composition Monitoring 
Methods

Trees within 11.9’ radius, all woody tree and shrub 
stems  <4” and >1” at DBH and >3.5 feet tall are 
measured and tallied. 

Saplings within 11.9’ radius,  all woody tree and 
shrub stems < 1” at DBH and >3.5 feet tall are 
tallied. 

Fixed Radius Trees within 24’ radius,  all trees >4” 
at DBH are measured,  tagged and tallied.

Top: Adam Christie counted 170 live and 89 dead 
Sassafras stems in the 2016 Burn 3 Year 1 visit. 
Bottom: Patrick Lacienski measures an American 
Chestnut in the Middle Mountain burn unit. 



WSMRP Porters Mill Plot 05-01 
06/15/2012

Two Months Post Wildfire
North

WSMRP Porters Mill Plot 05-01 
08/06/2013

Burn 1 Year 1
North

WSMRP Porters Mill Plot 05-01 
06/02/2014

Burn 1 Year 2
North

WSMRP Porters Mill Plot 05-01 
05/29/2015

Burn 1 Year 3
North

WSMRP Porters Mill Plot 05-01 
08/02/2017

Burn 1 Year 5
North



On average, basal area (>4” DBH) decreased by 17%

OVERSTORY changes 1 year after a 1st burn

Reduce overstory canopy in Oak and Pine woodlands by 5-15% each 
treatment

Burn Plan 
Objectives

High variability: some plots had complete canopy mortality, some had none



MIDSTORY changes 1 year after a 1st burn

Tree and Shrub stem density (1”-4” DBH) decreased by 66% 

Low variability: almost all plots experienced a substantial decrease

Burn Plan 
Objectives

Decrease the number of <4” DBH of fire intolerant trees in the mid-story by 50% within 
one year post-burn.

Top kill 50-75% of woody vegetation <4” DBH across the unit.



UNDERSTORY changes

Vaccinium density increased by 50%

Top kill at least 80% of all blueberry and huckleberry plants

Burn Plan Objectives

1 year after a 1st burn
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Oak stem density increased by 55%



UNDERSTORY
(non-woody) changes

Cover Before 1 

burn

After 1 Burn

Forbs 4% 8%

Grasses 0.5% 3%

5 years after a 1st burn



Remote sensing of canopy conditions

EARLY
0-30% Canopy Cover

OPEN
31-50% Canopy Cover

CLOSED
51-100% Canopy Cover

GWNF Plan Goals





Pre-burn

Post-
burn,
1 year

GIS-based monitoring

Identify areas of canopy mortality following burns



Pre-burn

Post-
burn,
1 year

GIS-based monitoring

Identify areas of canopy mortality following burns



Pre-burn

Post-
burn,
1 year

GIS-based monitoring

Identify areas of canopy mortality following burns



Burn Plan Objectives:
Reduce overstory canopy in Oak and Pine 
woodlands by 5-15% each treatment

Forest Plan Objectives:

EARLY
MID

CLOSED
MID 

OPEN
LATE
OPEN

LATE 
CLOSED

Target 
% of 

acreage
12 7 10 57 14

Percent of Unit
CLOSED OPEN EARLY

82% 7% 11%

Remote sensing of canopy 
conditions



• On-the-ground veg data

STRATIFIED BY

• Remote sensing canopy data

Combine monitoring data

Sampling strata Canopy condition

CLOSED OPEN EARLY

OVER-STORY Basal area/acre 83 c 56 b 18 a

MID-STORY Woody stems/acre 214 b 0 a 11 ab

UNDERSTORY
Woody stems/acre

47,000  b 150,000  a 171,000  a



Research the 
System

Develop 
Objectives

Plan & 
Conduct 

Monitoring

Implement 
Management 

Actions

Conduct 
Post-RX 

Monitoring

Analyze 
Results

Putting the results to work 

• Adaptive Management

• National Environmental Policy Act 
(NEPA)

• Shared Learning

• Informing Research

• Sharing data with Southern Blue 
Ridge FLN

• Strategic planning for Heart of the 
Apps FLN



Thank you to all, who 
make this work 

possible!
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Mill Creek Burn Central Zone GWJNF


