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SBRFLN Demonstration Burn units (15 + 1)

Symbol

Burn unit

3T
BM
ll cv1
cM2
cc
DC
FB
i

NM
SK
SR

WG
YC

3Top

Bluff Mountain
Cold Mountain #1
Cold Mountain #2
Cooper Creek
Davis Creek

Flat Branch
Jocassee

Lake James
Needmaore
Steeltrap Knob
Silver Run

Tugalo Village
Woods Gap
Yellow Creek

B
K l ° ° H
ST Key monitoring questions

. hazard)

% Nantahal

( Georgia Blue

Ridge MOuntains®@e O Shrub layer density and composition

New Rive

Headwaterm [_,—/_)
» Fuels

O Fuels management (reduction in wildfire

O Seedbed condition (forest regeneration)

/ (’ Ashevi{e'// MNO rth Carolina

» Forest condition
O Stand density/structure
O Species composition
= Tree regeneration

O Herbaceous layer density and composition
1 I
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SBRFLN Demonstration Burn units (15+1)

Symbol Burn unit —
sm o | Ken{ » 5 burned once
| BM |Bluff Mountain > b d . &
CM1 |Cold Mountain #1
CM2 |Cold Mountain #2 8 burned twice New River
CC |Cooper Creek > 1 burnEd 3 times Headwaters
DC |Davis Creek
FB_|Flat Branch » 2 not yet burned
JS i‘;’ﬁffjn‘ies T A P Northern Blue
NM | Needmore A & S Ridge Escarpment
§§ ;ti?rt?up:mb 1M Great Smoky,&="" > 19 Sprlng burns
TV  [Tugalo Village UnakaMountains
e > 5 Fall burns

YC |Yellow Creek / 8.
.Ashevilw North Carolina

e VS P ij,outh Mountains

_ »9 Oak-Hickory dominated
kNantan| > 7 Yellow pine — Oak dominated Charlotte

@m %uth’ér’néue

Riﬁgé EScarment South Carolina

( Georgia Blue
Ridge/Mountains @@

SBRFLN Landscape

@ Demonstration Burn Unit

GeO l‘gla D 540 %0+ 30 40 FOREST

Miles Map Created: 5/5/2015 STEWARDS




Methods:
> Brown’s fuel transects
> 2" growing season post burn

Goal: Monitorlong-term
trends as opposed to fire
consumption




Fire effects on Fuels
Changes in litter and duff thickness following a single burn

3.5
3 " Preburn
" Postburn
w25
£
(& ]
s 2
2
2 15
~
O
e 1-
0.5 -
0 -

Litter Duff Litter + Duff
p < 0.0001 p = 0.47 p < 0.0011



Tons per acre

Fire effects on Fuels
Changes in woody fuel weights following a single burn

35

1 hour 10 hour 100 hour 1000 hour
p=0.147 p=0.134 p=0.660 p=0.989



Overstory forest structure

Methods: Species, dbh, and crown

class for all trees > 2 inches dbh in
1/10t" acre plots




Stems per acre

Fire effects on Overstory Structure
Changes in stem density following a single burn by DBH class

300
" Preburn [ Postburn

250

200

150 -

100 -

50 -

2to6in. 6to12in. 12to 18 in. >18in.
p = 0.0009 p=0.4199 p=0.5130 p=0.2883



More, larger tree die following two burns

Diameter classes that were significantly reduced following one and two burns.

Diameter Units burned once Units burned twice

Class Post 1st burn < | Post 1st burn | Post 2nd burn < | Post 2nd burn <
(inches) preburn < preburn preburn post 1st burn

2t03 Yes Yes Yes No

3to4d Yes Yes Yes No

4106 Yes Yes Yes No

6t08 No No Yes No

8to 12 No No No No
12 to 18 No No No No

> 18 No No No NoO




Forest Regeneration

Methods: Talley of stems greater than 1

foot tall and less than 2 inches dbh

» Sprout clumps were treated as a
single plant




Total regeneration density

Pine regeneration density

Stems/ac

4500

4000

3500

3000

2500

2000

1500

1000

500

Mesic 1 burn  Mesic 2 burns

Mesic

Xeric 1 burn Xeric 2 burns

Xeric

Stems/ac

350

300

250

200

150

100

50

l Preburn I Post 1% burn -+

IPost 2"d purn

I I

Mesic 1 burn Mesic 2 burns Xeric 1 burn  Xeric 2 burns

Mesic

Xeric

Mean and standard deviation of total regeneration density and pine regeneration density for plots
burned once and plots burned twice for mesic and xeric communities.

Forest community type is important




But it’s complicated....

» Season of burn
O Dormant season
O Early growing season
O Late growing season

> Fire behavior
O Fire weather
O Fuels
O Topography

> Initial forest condition
O Forest community
O Forest structure

> Number of burns
> Time since burn

To learn more we need
additional sites....
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Site Number of Plots

Difference in Density (TPH)

Mean [95% CI]

1 Burn

YC 3 - -250.00 [-1092.06, 592.06]
WG 15 ] -31.67 [ -148.57, 85.24]
TV 11 l -11.36 [ -534.45, 511.72]
Tellico 8 : -69.12 [ -678.52, 540.28]
QOcoee 8 - : -202.94 [-1002.67, 596.78]
Nolichucky 8 — -119.12 [ -426.38, 188.15]
KIMO 5 = . | -256.00 [ -820.82, 308.82]
JC 15 ——— -136.67 [ -365.94, 92.60]
GRSM 14 —— ; -1156.43 [-1522.32, ~790.54]
FB 15 —— -328.33 [ -635.00, -21.67]
DC 15 o 100.00 [ —-87.41, 287.41]
CUGA 9 ————— -358.89 [ -734.95, 17.17]
CM 10 —a— -115.00 [ -248.53, 18.53]
BM 15 1.67 [ -160.17, 163.51]
3T 15 :E| -11.67 [ -170.89, 147.55]
Model For 1 Burn Subset - -173.30 [-327.14, —-19.45]
2 Burns

YC 15 —a— -430.00 [ -670.07, —189.93]
TV 3 1568.33[ 71.91, 244.76]
SK 15 |—-—|H -348.33 [ -649.20, -47.47]
NM 15 —a— -328.33 [ -534.06, -122.61]
LJ 14 —a— -391.07 [ -593.09, -189.05]
KIMO 15 . | -524.00 [ -888.11, —159.89]
GRSM 10 S —— S——— -875.00 [-1224.02, -525.98]
CUGA 4 } = { -817.50 [-1286.83, -348.17]
CM 30 ! -350.83 [ -419.10, -282.56]
BISO 3 - -376.67 [-1215.67, 462.34]
Model for 2 Burns Subset i —-394.49 [-584.97, -204.00]
3 Burns

KIMO 5 —— — -684.00 [ -929.86, —438.14]
Model for 3 Burns Subset i -684.00 [-929.86, -438.14]
Model for All Sites - -288.21 [ -413.41, -163.01]

[ [ | | | |
-2000 -1500 -1000 -500 0 500 1000

Mean Difference (TPH)

e Plots with only 1 burn
were reduced by 60
trees/ac

e Plots with 2 burns
were reduced by an
average of 134
trees/ac

e Plots with 3 burns, had
an average decrease of
277 trees/ac



Site Number of Plots

Difference in Basal Area (m? /ha)

Mean [95% CI]

1 Burn

YC

WG

TV

Tellico
Ocoee
Nolichucky
KIMO

JC

GRSM

FB

Model For 1 Burn Subset
2 Burns

LJ
KIMO
GRSM
CUGA
CM
BISO

Model for 2 Burns Subset
3 Burns
KIMO

Model for 3 Burns Subset

1.62 [ -4.38, 7.62]
-0.74 [ -9.04, 7.57]
0.55 [-12.11, 13.21]
0.02[-9.48, 9.51]
0.98 [-16.75, 18.72]
3.44 [-11.66, 18.55]
-2.99 [-16.95, 10.96]
-0.35[-6.06, 5.36]
-14.55 [-20.83, -8.28]
-3.21[-12.50, 6.08]
0.46 [ -5.49, 6.40]
-2.08 [ -6.54, 2.38]
-2.13[-6.38, 2.13]
4.48[ -1.60, 10.56]

5.13[-1.76, 12.02]

-0.91[-3.67, 1.84]

-4.39 [-12.55, 3.76]
2.79 [-12.26, 17.85]
-2.84[-7.02, 1.34]

1.26 [ -4.30, 6.82]
-1.80 [ -7.73, 4.13]
-3.03[-8.44, 2.37]
-2.42[-9.00, 4.15]

-4.14[-16.76, 8.48]

-5.69 [-10.52, -0.86]
-5.15[-13.92, 3.62]

-2.82 [-4.79, -0.84]

-4.59 [-12.89, 3.70]
-4.59 [-12.89, 3.70]

Model for All Sites

e
>
| | | |
-30 -20 -10 0

Mean Difference (m’ /ha)

-1.85[-3.51, -0.19]

1 Burn had an average
decrease in basal area
of 3.4 ft?/ac.

2 Burns had an average
decrease of 7.3 ft?/ac,

3 burns had an average
decrease of 20 ft?/ac.

7% of plots burned 1x
had a reduction of at

least 30%

17% of plots burned 2x
had a reduction of at
least 30%



Site Number of Plots Difference in Litter Depth (in) Mean [95% CI]
1-3 years after burn

1 Burn :

YC 3 | . 0.06 [-0.62, 0.73]
WG 15 e -0.63 [-0.90, -0.36]
™v 11 —_—— | -0.82[-1.36, -0.28]
Tellico 6 — -0.55 [-1.15, 0.06]
Ocoee 6 —_—— | -0.73 [-1.31, -0.15]
Nolichucky 3 —— -0.26 [-0.61, 0.09]
JC 15 —— 0.33[0.07, 0.60]
GRSM 6 —e -0.45[-0.89, 0.00]
FB 15 e -0.35 [-0.73, 0.03]
DC 15 H—a—t 0.16 [-0.09, 0.41]
CUGA 11 —a— § -0.70 [-0.94, -0.46)
CcM 9 | -1.05 [-2.13, 0.03]
BM 15 —a— -0.18 [-0.47, 0.11]
BISO 3 —— _ -1.10 [-1.55, -0.65]
3T 15 . 0.11 [-0.16, 0.39]
Model For 1 Burn Subset - | -0.36 [-0.59, -0.14]
2 Burns

YC 15 —— -0.37 [-0.67, -0.07]
SK 15 —a— -0.11[-0.46, 0.23]
NM 15 —a— -0.66 [-0.95, -0.38]
LJ 14 —a— -0.60 [-0.92, -0.29]
KIMO 5 —— -0.41[-0.90, 0.07]
Model for 2 Burns Subset - -0.45 [-0.65, -0.24]
3 Burns

KIMO 6 [ — -1.59 [-2.17, -1.01]
Model for 3 Burns Subset ———— -1.59 [-2.17, -1.01]
Model for All Sites - -0.43 [-0.62, -0.24]

| |
0 1

Mean Difference (in)

e Plots with 1 and 2
burns had a reduction
in litter depth of 0.32
and 0.26 inches
respectively.

e Plots with 3 burns had
a reduction in litter of
1.59 inches, but again,
this was a small
sample size.



Site Number of Plots

Difference in Litter Depth (in)

Mean [95% ClI]

1-3 Years Since Last Burn

YC 18 —— -0.30 [-0.59, -0.01
WG 15 | : -0.63 [-0.90, -0.36
Watauga 2 | : -1.36 [-2.15, —-0.57]
TV 11 = { : -0.82 [-1.36, -0.28
Tellico 6 I = — -0.55[-1.15, 0.06
SK 15 —. ——— -0.11 [-0.46, 0.23
Ocoee 6 - il -0.73[-1.31, -0.15
Nolichucky 3 —_ -0.26 [-0.61, 0.09
NM 15 —a : -0.66 [-0.95, -0.38
LJ 15 I — : -0.59 [-0.88, -0.29
KIMO 13 i : -1.19 [-1.64, -0.74
JC 15 B . — 0.33[0.07, 0.60
GRSM 6 } - j -0.45[-0.89, 0.00
FB 15 = | -0.35[-0.73, 0.03
DC 15 e 0.16 [-0.09, 0.41
CUGA 11 —— : -0.70 [-0.94, -0.46
CM 9 - ol -1.05[-2.13, 0.03
BM 15 —a— — -0.18 [-0.47, 0.11
BISO 3 - ; -1.10 [-1.55, -0.65
3T 15 — 0.11[-0.16, 0.39
Model For 1-3 Year Subset el -0.46 [-0.66, -0.27]
4-6 Years Since Last Burn

KIMO 13 = { -0.88 [-1.31, —0.46]
GRSM 26 e -0.21[-0.44, 0.02
CUGA 4 I » ! 0.01 [-0.58, 0.60
BISO 2 I ! ; -1.17 [-1.57, -0.78]
Model for 4-6 Year Subset e — -0.57 [-1.11, —0.04]
8-10 Years Since Last Burn

Watauga 2 . f -1.12 [-2.10, -0.13)]
BISO 2 | ! -0.06 [-0.69, 0.57]
Model for 8-10 Year Subset —4— -0.52 [-1.54, 0.51]
Model for All Sites e -0.48 [-0.66, -0.31]

[ I | |
-2.5 -1 -0.5 0 0.5

Mean Difference (in)

* Here, 1-3 years
(regardless of how
many burns) had an
average decrease of
0.40 inches.

e 4-6 and 8-10 years post
fire still had average
reductions of litter
depth of 0.57 and 0.43
inches, but they are
increasingly more
variable.



Site Number of Plots

Difference in Duff Depth (in)

Mean [95% CI]

1-3 years after burn

1 Burn

YC 3 [ - -0.20 [-1.10, 0.69]
WG 15 —— -0.54 [-1.13, 0.05]
TV 11 — -0.46 [-0.88, -0.04]
Tellico 6 = -0.16 [-1.06, 0.73]
QOcoee 6 -— -0.30 [-1.26, 0.67]
Nolichucky 3 = -0.79 [-3.82, 2.25]
JC 15 —— -0.26 [-1.00, 0.49]
GRSM 6 —a -0.40[-1.20, 0.39]
FB 15 —a — -0.10 [-0.51, 0.31]
DC 15 1.64 [0.34, 2.95]
CUGA 1 = -0.46 [-0.65, -0.28]
CM 9 —a— -0.08 [-0.58, 0.42]
BM 15 —a— 0.60[0.31, 0.88]
BISO 3 —a— -0.36 [-0.89, 0.16]
3T 15 I . S—— 0.69[0.19, 1.19]
Model For 1 Burn Subset - > -0.08 [-0.35, 0.18]
2 Burns

YC 15 — -1.02 [-1.79, -0.25]
SK 15 b— 0.47 [-0.15, 1.10]
NM 15 —a— -0.26 [-0.65, 0.13]
LJ 14 —a— -0.17 [-0.63, 0.29]
KIMO 5 —— -0.98 [-1.50, -0.46]
Model for 2 Burns Subset el — -0.37 [-0.89, 0.16]
3 Burns

KIMO 6 —a— -1.15[-1.42, -0.88]
Model for 3 Burns Subset i -1.15[-1.52, -0.78]
Model for All Sites - -0.23 [-0.48, 0.02]

| | I
-4 -2 0

Mean Difference (in)

e Duff depth did not

change significantly
with the exception of
the three burn plots.

Plots with 1 burn
had average
reduction of 0.03
inches; 2 burns had
reduction of 0.22
inches; 3 burns had
reductions of 1.15
inches.



Site Number of Plots Difference in Duff Depth (in) Mean [95% Cl]
1-3 Years Since Last Burn
YC 18 —a— -0.89 [-1.55, -0.22
WG 15 -0.54[-1.13, 0.05
Watauga 2 } -0.04 [-1.88, 1.79
TV 1" —a— -0.46 [-0.88, -0.04
Tellico 6 —a— -0.16 [-1.06, 0.73
SK 15 F—a 0.47 [-0.15, 1.10
QOcoee 6 —— —— -0.30[-1.26, 0.67
Nolichucky 3 - -0.79[-3.82, 2.25
NM 15 —a—H -0.26 [-0.65, 0.13
LJ 15 —= — -0.18 [-0.63, 0.27
KIMO 13 - -1.08 [-1.34, -0.83
JC 15 —a — -0.26 [-1.00, 0.49
GRSM 6 —a—— -0.40 [-1.20, 0.39
FB 15 —a— -0.10 [-0.51, 0.31
DC 15 [ 1.64[0.34, 2.95
CUGA 11 = 3 -0.46 [-0.65, -0.28
CM 9 -0.08 [-0.58, 0.42
BM 15 j_'n—H 0.60 031, 0.88
BISO 3 - -0.36 [-0.89, 0.16
3T 15 by 0.69[0.19, 1.19
Model For 1-3 Year Subset ﬁ -0.18 [-0.43, 0.07]
4-6 Years Since Last Burn
KIMO 13 —a— -1.11[-1.44, -0.78]
GRSM 26 b -1.08 [-1.67, -0.48
CUGA 4 —a— -0.44 [-0.89, -0.00
BISO 2 - -0.79[-1.03, -0.56]
Model for 4-6 Year Subset - -0.85[-1.13, -0.57]
8-10 Years Since Last Burn
Watauga 2 — — 0.17 [-0.32, 0.66]
BISO 2 —a -0.21 [-0.66, 0.24]
Model for 8-10 Year Subset i -0.03 [-0.40, 0.33]
Model for All Sites < -0.29 [-0.51, -0.07]
[ [
-4 -2 0

Mean Difference (in)

e 1-3 years after fire,
duff was only 0.09
inches less thick than
pre-burn
measurements.

e 4-6 years after fire,
duff was reduced by
0.85 inches.

e 8-10 years after fire,
duff was reduced by
0.22 inches.



Site Number of Plots

Difference in maple relative abundance (%)
1-2 Growing seasons after burn

Mean [95% CI]

1 Burn

YC

WG
WarmSprings
TV

Tellico
PortersMill

EasternDivide
DC
CUGA

BigWilson
3T

Model For 1 Burn Subset

2 Burns

EasternDivide

CUGA

CM

BISO

Model for 2 Burns Subset

3 Burns

Model for 3 Burns Subset

- - P N aaa
POORNONGRREWIRIOROWRI SR

—
—-—
—
-

TTT{[TLTI

-5.14 [-19.55, 9.27
-18.07, 29.33

12.96, 19.64
33.18. 33.33
-23.04 [-46.86, 0.79
15.67 [ -7.57, 38.90
76[-9.19, 5.67
25.39 [-18.86, 69.64
4.49 [-12.93, 21.91
-0.50 [-13.91, 12.91
-9.32 -28.23, 9.59
-0.74 [-89.11, 87.63
1455 1.10, 28.01
6.05 [-19.46, 31.56
1.07 [-20.90, 23.05
-21.16 [-87.40, 45.07
0.97 [-24.94, 26.88

4.85
-28.33 [
410
-3.70
416

-10.85, 20.56
-42.99, -13.66
-30.68, 38.88
-37.37, 29.97
-11.24, 19.56

-0.99 [-6.14, 4.15]

4.94(-7.05, 16.94
-11.72 [-64.35, 40.92
-3.82 -13.60, 5.96
-8.06 [-16.02, -0.10
0.29[-8.91, 949
3.87 [-13.97, 21.72
1.15[-19.66, 21.97
-22.28 [-59.21, 14.64
-14.58 [-32.00, 2.85
-4.32 [-11.37, 273
-13.92 [-46.32, 18.49
-1.76 [-11.64, 8.1
-37.31 [-86.50, 11.87

-3.66 [-7.06, -0.26]

418
-15.14
-21.84

-5.49

-43.91, 13.64
-71.30, 27.62

[-22.35, 11.38]

-18.78, 2?.13!

Model for All Sites

[
=100

-50

Mean Difference in Maple seedling relative abundance

100

-2.46 [-5.34, 0.42]

1 burn had a decrease in
abundance of 0.56%

2 burns had a decrease in
abundance of 2.5%

3 burns had a decrease of
4.9%

Total Acer abundance
down 7% in plots burned
1x, 51% in plots burned 2x



Site Number of Plots Difference in oak relative abundance (%) Mean [95% CI]
1-2 Growing seasons after burn

1 Burn

YC 4 - -9.10 [-16.53, -1.67
WG 14 e 1.55[-7.47, 10.58
WarmSprings 10 —e -25.50 [-48.35, -2.65
TV 1 e — 3.29 [-15.41, 22.00
Tellico 6 —_— 6.55 [-22.82, 35.93
PortersMill 3 } - - | -15.45 [-58.67, 27.77
QOcoee 5 —a— -13.84 [-26.87, -0.80
NRRD 14 —— -0.98 [-13.07, 11.10
Molichucky 5 - F | -15.83 [-51.87, 20.21
Lee 11 — — -7.00[-21.57, 7.58
JC 14 H—— 6.00 [ -5.04, 17.05
GRSM 17 —a -4.90 [-17.68, 7.89
GlenPed 3 [ - ! 9.31 [-76.88, 95.49
FB 14 e — -3.25[-15.55, 9.04
EasternDivide 4 - -7.36 [-25.38, 10.67
DC 13 — — -2.60[-13.43, 8.24
CUGA 2 b - | -22.44 [-76.05, 31.17
CM 9 | -15.64 [-35.78, 4.49
Clinch 7 p—a— =-12.91 [-31.68, 5.86
BM 14 ) 13.37[ 0.72, 26.02
BISO 6 —_— -12.30 [-47.00, 22.40
BigWilson 9 b -4.62 [-29.76, 20.52
3T 14 —— -2.15[-12.92, B.63
Model For 1 Burn Subset -3.75[-7.37, -0.14]
2 Burns

YC 13 — — 2.75[-11.60, 17.10
™V 3 F—a 14.63[-5.76, 35.02
SK 15 b —— 9.03 [ -6.89, 24.95
NRRD 15 —— -0.14 [-11.09, 10.81
NM 15 - 17.70[ 8.40, 27.01
LJ 1M —a— 16.32 [ 445, 28.19
Lee 16 — — 4,99 [-12.61, 22.59
KIMO 3 b = | -23.76 [-59.59, 12.07
GRSM 13 — -7.16 [-18.51, 4.19
EasternDivide 4 —— -1.58 [-10.66, 7.50
CUGA 6 —a— -28.05[-42.29, -13.81
CM 28 — — -2.74[-13.29, 7.81
BISO 2 — 9.18 [-22.97, 41.33
Model for 2 Burns Subset <P 1.59 [-5.69, 8.88]
3 Burns

KIMO 12 —_—— -33.24 [-55.80, -10.68]
GRSM 4 2.64 [-70.02, 75.30
CUGA 3 F = -11.49 [-46.80, 23.82
Model for 3 Burns Subset i -24.50 [-43.95, -5.04]
Model for All Sites 1 -2.57[-6.37, 1.23]

| I 1 T |
=100 -50 0 50 100

Mean Difference in Oak seedling relative abundance

1 burn had a decrease of
2.5 % in oak seedling
abundance.

2 burns had a 1.7 increase
in oak abundance.

3 burns had a significant
decrease of 22.74% in oak
seedling abundance.

Total oak abundance down
30% in plots burned 1x,
18% in plots burned 2x.



Possible changes that could be useful

* We need more data on fire intensity.

 There was some evidence in the analyses that weather data was
useful, but some of the weather data were from stations too far away.

* Fuel moisture content would probably be useful as well.



Take home message

 Monitoring a cost-effective way to evaluate progress towards fire-
related management goals.

e Data are heterogenous, and that’s a good thing.
* Trends are emerging, but few plots have been burned more than 2x.

 Monitoring is important! Let’s keep doing it.
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