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Wildland Fires on Temperate Peatlands: A Look at NC, US, and
Global Carbon Emissions

Robert A. Mickler
North Carolina State University
Dept. of Forestry and Environmental Resources
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Global Boreal and Subarctic 346 Mha 273-621 Pg C
Tropical and Subtropical Asia 27 Mha 42-55 Pg C

Global Temperate 35 Mha 455 Pg C
Temperate United States 7.6 PgC
Temperate North Carolina 0.27 Mha 0.3 PgC
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Evans Road Fire

June 1, 2008 - Fire starts o' m
June 2, 2008 1700 - NC IM]
June 3, 2008 1500 - Tea

June 4, 2008 0100 - Team ¢
ha fire.

By June 14, 2008, the fire had t

Between June 3rd August 3
Management i

Over the cour
evacuation, p

and rehab.

January 9, 2009
cost of $20 Mil




Phelps Lake

Daily Fire Growth

P - June 1 -698 ac
B June3-7548ac
_I sune 4-11923 ac
| June5-6898 ac
| | June6-1648ac
" luune7-2702ac (
| JJune -1087ac
| | June9-3138ac g
| | June10-4103ac
June 11 - 36 ac
I June 12-197ac .
B June 13-1,081 ac
I Juy 1-295 ac
B .y 5-190ac
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Post Surface Wate




Classes for the Evas Rad Fire

Damage Classes
dNBR Class, Drainage Class, Ownership
- 0,Drained,Federal

| - 0,Drained,Private
- 0,Drained, State
- 0,Undrained Federal
- 1,Drained,Federal
- 1,Drained,Private
| :] 1,Drained, State
: [ ] 1,Undrained Federal
(' | | | 2Drained,Federal
i [:I 2 Drained,Private
- 2,Drained, State
- 2,Undrained,Federal
- 3,Drained,Federal
- 3,Drained,Private
- 3,Drained, State

- 3,Undrained,Federal




Evans Rd Fire

Damage Classes

Damage Class, Drainage,Ownership
Hectares %

I 30rainedPublic 5104 304%

- 3,Drained,Private 4144 246%

[ 2 Drained Private 1791 10.7%

Il 3.Undrained Public 1436 85%

[ | 2Drained,Public 1366  81%

: I 2.undrained Public 1152 6.9%

Sample Points 0.Undrained Public ~ 918 55%
© 3, Drained, Public | 1Undrained Public 490  29%

[0 3, Drained, Private | 1,Drained,Public 183 1.1%
2, Drained, Privat

IRRCAAR [/ oDrained Public 103 06%

3, Undrained, Public ) . . 97 0.6%

8. Tralbedl Fiiils | 1,Drained,Private 970

2, Undrained, Public || [///4 ODrainedPrivate 29 02%
Total 16,813 100.0%

0, Undrained, Public
1, Undrained, Public
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Sample Points
Bare Earth Points
2, Drained, Public
2, Drained, Private

3, Drained, Public

Evans Rd Fire
Damage Classes

— Roads

Damage Class, Drainage,Ownership

- 3.Drained.Public
- 3.Drained,Private

| 2.Drained,Private

2,Drained,Public

1.Drained,Public

1.Drained.Private
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Example of Estimate of

Red maple biomass was derived
individual trees:

log,, tree biomass = (-0.8602 + 1.796




Example of Estimate of So

SOC, = [D; X p,; X (OM. x 0.
Adapted from Tan, et al.

SOC;: soil organic C content
Oa horizon)

D is the depth of s

Pp; 1S the soil bulk de

OM,; is the orga
Assume that or




B Mean Value

Min and Max Values as Error Bars

O 4 N O O 4 AN M O d N ™M

leinyeN/olgnd pabeuen pabeue
/1and /arenlld

(¢-0) sseld

(MGNP) oney uing pazijew.IoN padualapp

ABojoupAH/diysiaumQ




¥ Representative Mean

Low and High Values as Error Bars
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Ownership/
Hydrology

Private/
Managed

Public/
Managed

Public/
Natural

differenced Normalized Burn Ratio
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Pains Bay Fire June 14, 2011
Approx. 45,294 Acres 0800

Dept of Defense Lands
| USFWS Lands O ) 2 §

I —————— a— |5

USFWS Acres Total Acres.

Date Dally  Cumulative 3 Daily Cumulative Daily  Cumulative
5/5/2011 0 o

5/6/2011
5/7/2011
5/8/2011
5/9/2011
5/10/2011
5/11/2011
5/12/2011
5/13/2011
5/23/2011
6/1/2011
6/3/2011
6/4/2011
6/5/2011
6/13/2011

2180 2180 m
6314 6326 9058,
7515 12312 21410
120 2153

512 2012

2751

23508
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Dare County Peninsula
Soil Series

I . ] Fire Perimeter June 14

Soil Series Description
- Baymeade fine sand
( [ ] Belhaven muck
I:] Cape Fear loam
C’ Currituck mucky peat
C’ Hobonny muck
l:’ Hyde loam
- Icaria loamy fine sand
- Johns loamy sand
l:l Leon fine sand
- Ousley fine sand
- Ponzer muck
|| Psamments Alion Science and Technology
[ Pungo muck &P;Liﬂ?a‘ T

- Roper muck Robert Mickler rmickler@ali

David Welch dwelch@alior




Dare County Peninsula, NC
Mational Vegetation
Classification System Alliances

Alpemarle Sound

Vegetation C

National Vegetation Classification System Alliance
|:| Private Land

- Administrative

|:| Surface Hydrology

- (Willow Oak, Water Oak, Diamondleaf Oak) Temporarily Flooded Forest Aliance

- (Diamondleaf Oak, Willow Oak) Seasonally Flooded Forest Alliance

I:l Sweetgum - (Red Maple) Seasonally Flooded Forest Alliance

I:I Bald-cypre ss - Swamp Blackgum - (Water Tupelo) Saturated Forest Alliance

- Swamp Blackgum - Red Maple - (Tuliptree) Saturated Forest Alliance

- Diamondleaf Oak - Swamp Blackgum Saturated Forest Alliance

- Atlantic White-cedar Saturated Forest Alliance

I:l Lablolly Pine - Atlantic White-cedar - Red Maple - Swamp Blackgum Saturated Forest Aliance
- Loblolly Pine - Sweetgum - Red Maple Saturated Forest Alliance

|| Loblolly Pine Saturated Forest Alliance

| Pond Pine Saturated Woodland Alliance

Alligator

Sweetbay - Swampbay Saturated Forest Alliance
Shining Fetterbush - Little Gallberry Saturated Wooded Shrubland Alliance
Honeycups - Shining Fetterbush - (Big Gallberry, Little Gallberry) Saturated Shrubland Alliancs

Saltmeadow Cordgrass - (Saltgrass) Tidal Herbaceous Alliance

Sawgrass Tidal Temperate Herbaceous Alliance

Black Needlerush Tidal Herbaceous Alliance
| | Common Reed Tidal Herbaceous Alliance
Outside of Study Area

10 Miles

1:180,000 Pamlico Sound
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Land Cover Class

l:l Administrative
|:| Surface Hydrology

Loblolly Pine S
Forest Alliance

Pond Pine Saturated
Wy A e
amphay Saturated

Shining Fetterh - Little
Gallb Vooded

Herbaceous Alliance
idal Temperate
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PerimeterJuni2
[T WaterMaskP olygen
[ BombingRange
Maximum Normalized Burn
Value
I Unbumed | Very Low
[ Low
[ Moderate
I High




Vegetation
Administrative

Atlantic White-Cedar
Black Needlerush Tid
Common Reed Tidal He
Honeycups - Shining
Loblolly Pine - Atla
Loblolly Pine - Swee
Loblolly Pine Satura
Pond Pine Saturated
Private Land
Saltmeadow Cordgrass
Sawgrass Tidal Tempe
Shining Fetterbush -
Surface Hydrology
Swamp Blackgum - Red
Sweetbay - Swampbay
Sweetgum - (Red Mapl
Total

0
GroundFireClass
0 1
89 12
201
7
106 78
126 101
439 127
0
1,593 2
230
32 0
34 2
456 272
1 0
10 1
3,324 595

GroundFireClass

0

8 152
20

27
. 142
1 1,509

944
102
100
100
110

57
9 3,272

1

1

44

50
1,306

59

28
1,518

11

12

25

BurnRatio

GroundFireClass

0

172

37
1,045

101
120
2,944

1,390
184
564

44

36

23
267
6,926

2
1 2

73 9
0 14
693 O

27
94 5
3,894/ 593
18/ O
242 53
25 0

23

12

116
5,218 674

3

13

22

49

13
2,923
47
3,178
312
1,514
61

31
8,138

3
GroundFireClass Total
1 2 3 4
15 635
5 12 . 56
203
. 64
3,370 39 g o 8,070
9 g o 12
2 397
59 46, 97| . 842
6,020 2,158 212 39 22,446
0
5 4 J . 4,270
. J . 516
2,097 920 354 26 5,919
3 0 J . 220
962
34 134
19 0 g o 528
11,628 3,187 676 64 45,276










Honeycups Shining Fetterbush Saturated Shrubland Alliance
dNBR Class 3




dNBR Class 2

b Nk
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Honeycups Shining Fetterbush Saturated Shrubland Alliance




Pond Pine Saturated Woodland Alliance
dNBR Class 3




dNBR Class 2
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Saltmeadow Cordgrass Tidal Herbaceous Alliance
dNBR Class 3




Saltmeadow Cordgrass Tidal Herbaceous Alliance
dNBR Class 2




Saltmeadow Cordgrass Tidal Herbaceous Alliance
dNBR Class 1




dNBR Class

Vegetation Type 0 1 2 3 Grand Total
Pond Pine Saturated Woodland Alliance 19,915 276,690( 1,089,799 | 1,799,167 3,185,571
e, o oaer. L o | o | ssman | coress | romiso
gﬂirr&iglgrljgtiilrg%scr; - Little Gallberry Saturated Wooded 0 13,009| 106732 704,845 824,676
Saltmeadow Cordgrass - (Saltgrass) Tidal Herbaceous Alliance 31,943 20,149| 34,476 8,119 94,687
Sawgrass Tidal Temperate Herbaceous Alliance 28,132 12,183| 21,268 0 61,583
Loblolly Pine Saturated Forest Alliance 6,006 6,826 8,861 12,549 34,241
Loblolly Pine - Sweetgum - Red Maple Saturated Forest Alliance | 5,819 0 8,895 0 14,714
i\:\ll?amngeBlackgum - Red Maple - (Tuliptree) Saturated Forest 6.871 4,364 0 0 11,236
Sweetgum - (Red Maple) Seasonally Flooded Forest Alliance 0 0 9,536 0 9,536
Sweetbay - Swampbay Saturated Forest Alliance 0 0 0 1,989 1,989
Black Needlerush Tidal Herbaceous Alliance 1,087 0 0 0 1,087

Grand Total

333,311

1,471,912

3,334,514

5,239,510



Vegetation Type
Pond Pine Saturated Wodland Alliance

Honeycups - Shining Fetterbush - (Big Gallberry, Little Gallberry) Saturated Shrubland Allia

Shining Fetterbush - Little Gallberry Saturated Wooded Shrubland Alliance

Saltmeadow Cordgrass - (Saltgrass) Tidal Herbaceous Alliance

Sawgrass Tidal Temperate Herbaceous Alliance

Loblolly Pine Saturated Forest Alliance

Loblolly Pine - Sweetgum- Red Maple Saturated Forest Alliance
Swamp Blackgum - Red Maple - (Tuliptree) Saturated Forest Alliance

Sweetgum - (Red Maple) - Seasonnaly Flooded Forest Alliance
Black Needlerush Tidal Herbaceous Alliance

Grand Total

dNBR Class

O N P O N O W N P O PO WD PO 0NN PO WD WD e o

Litter Biomass

321
4,001
10,535
24,640
3,015
13,042

14

118
1,506
10,116

0

0
0
0
0
0
0

141
298
543
636
212
236
291
108
95
68

Shrub Biomass

0
4,026
16,964
31,410
12,614
54,571

0

494
6,300
42,324
0

O O O O O O O O O O O O O o o o

0
688
16,312
26,848
23
90
0
0
12
70
829
1,231
2,929
835
202
224
647

O O O O O O O o o o

r

r

Foliage Biomass = Total Biomass

321
8,716
43,811
82,898
15,652
67,703
14
613
7,817
52,510
829
1231
2,929
835
202
224
647
141
298
543
636
212
236
291
108
95
68

289,578






Are North Carolina Carbo

Global fires burn an estimated 350 to 4 )
year, equivalent to 3.85% of

Global carbon emissions from wilc
each year.

Temperate peatland fires may globally
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