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Introduction

The Southern pine beetle (SPB) (Dendroctonus frontalis
Zimm) is the most destructive native insect pest of pine
forests throughout the southern United States. Periodic
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SPB outbreaks regularly occur within coniferous forests e
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(Figure 1); however, in recent decades outbreaks have been
severe and persistent in several regions, including the
Piedmont. The most damaging SPB outbreak in recent
years lasted from 1999 to 2003, impacting almost one

million acres of forest land across eight states. A smaller

outbreak occurred from 2007 to 2008 across several

Piedmont states. Figure 1. Aerial view of expanding

SPB outbreak.

Photo credit: Andrew J. Boone, South

. Carolina Forestry Commission,
unique fuel complex gradually changes due to natural Bugwood.org

Fuel loading in these SPB-killed spots increases suddenly
and dramatically soon after outbreak. Over time, this

decomposition. However, few studies have quantified fuel
characteristics of SPB-killed stands, and none has studied the dynamics of this fuel complex.
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Moreover, how changes in these fuels affect fire behavior remains unknown. The increase in . N : o : , :
’ S Plate 1: A = control stand; B = stand at two years since outbreak; C = stand at eight years since outbreak. Photo credit: H. Gambrell.

both SPB outbreak and wildfire occurrence in recent decades has resulted 1n a growing concern

regarding possible interactions. This project used a combination of field measurements and fire
behavior modeling to study fuel dynamics in SPB-killed stands and their implication to fire

behavior. Understanding fire behavior associated with the SPB-killed fuel complex is essential =
for land managers when making fuel management decisions in these areas. 18 1 .
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The objective of this project was to study fuel dynamics of loblolly pine (Pinus faeda L.)- 0 b ;E 0 2ZEERSL T e
dominated forest stands killed by SPB outbreak within the Piedmont ecoregion, and to Tg 5 5 g I /
determine their implication to wildfire behavior. Specifically, the objectives were to: % . T o Veurs * /
(1)  provide baseline measurements of live and dead fuels in post-epidemic stands 2 . . B 5 -
killed by SPB at different years =3 . . 8 Vears 4 -
(2)  characterize and compare fuel dynamics of unatfected stands with those of 2 : : 2 I a? ad | | 2 -
SPB-killed stands 1 ab : T [ 0 Moderate Dr Extremely Dr
(3)  model predicted fire behavior by using measured fuel data to understand the I q'a a; 28 4 Y=
SopSEREneEs off fHnese el ehanges " ONF SNF ONF SNE ONF SN CEF SN CEF SNF CEF SNF
1-hr 10-hr 100-hr 1-hr 10-hr 100-hr 6.5
ONF Control
Methods Figure 4. Mean fuel loading of downed woody debris. °
Twenty-six loblolly pine-dominated forest stands killed by SPB outbreak at different years ranging Mear.ls VYithin eac}.l sy i itollonrecl sy dae saine lears: 2 5.5 o e e
from 2 years since outbreak (early post-epidemic) to 8 years since outbreak (late post-epidemic) not significantly different at the 0.05 level. g . —SNF Control
were 1dentified based on existing records and aerial photos. In addition, 16 nearby control stands T SNE 2 Years
(1.e., not affected by SPB) were also identified. The study area included three sites within the G 45
Piedmont ecoregion (Figure 2): £ — CEF Control
* Oconee National Forest (ONF) (N=7 control; N=7 early post-epidemic) - . - - CEFSvears
* Clemson Experimental Forest (CEF) (N= 3 control; N= 3 late post-epidemic) PN
* Sumter National Forest (SNF) (N=6 control; N=7 early post-epidemic; 20 3 -
N=9 late post-epidemic) . -~ SNF e Years
200 - Moderate Dry Extremely Dry
Fuels Data Collection - - Figure 6. Comparison of rate of spread (ROS) (top) and flame length (bottom)
*Downed woody fuels data were collected from September 2009 to January 2010 g = _ & Dead M between stands as predicted by FCCS under varying moisture conditions.
using the planar intersect methodology (Figure 3) ! I O =
s - Live Hwd
*Fuels intersecting the sampling plane were tallied in the standard fire size classes: 3 u Dead Pine _ _
1-hr (0-0.635 cm in diameter) , gl T . Results and Discussions |
10-hr (0.636-2.54 cm) J/, 0 Live Pine Result.s from this study. show how downed woody fuel (DWF), stand dynamics, and fire
100-hr (2.51-7.6 cm) - i behavior changes over time after. a SPB outbreak. Mean DWF estimates were compared for
1,000-hr fuels (>7.6 cm) l coptrol (0 years), early post—ep1df.:m1.c 2 years.), and late post—epldf.:rmc.(S years) stands
(Figure 4). All DWF loads were significantly higher in early post-epidemic stands than in
«Counts of 1-, 10-, 100- and 1000-hr South Carolina 0 | | | | | | -, | |  vemrs Since control .stanc.is for the ONE 10- and 100-hr fuel loads were significantly h.igh.er i.n the late
fuels were converted to weights G . 0o 2 0o 2 0O 8 0O 8 Outbreak post-epidemic stands than in control stands for both the CEF and SNE 1n.d1c.at1ng that 8
vty comeitiens ghen by Biown eorgia ONF SNF CEF SNF years post-outbreak does not appear to be long enough for debris inputs and

decomposition to reach a balance.

*Ditferences in mean fuel loading

(1-, 10-, 100- and 1000-hr fuels), B oconee NF

Additional comparison found that stand dynamics changed over time after an outbreak,
moving from pine-dominated stands to hardwood-dominated stands (Figure 5). Many dead

. - Sumter NF . . . . . .
litter depth, duff depth, fuelbed —p Figute 5. Stand structure composition of control stands (0 pincs }f;jef;ﬂ jigdlf;%efeeﬁ g?tfpﬁfemli ;t;gf; gngy B yeats aftet outbreak, most
depth, basal area, and percent ; 7 \ years) and of stands at 2 and 8 years after SPB outbreak within P v praced by a vatiety WOOES
woody and non-woody coverage, . . . T each study site. Pines primarily consisted of P taeda. According to predictions made by FCCS, surface rate of spread (ROS) was faster (Figure
were detected using the mixed model F lgure 2. Locations of st.udy S Wlth.m the Hardwoods consisted of 15 species, and were dominated by 6) and flame lengths (FL) were higher (Figure 6) for post-epidemic stands than for control
procedure (a = 0.05) 2 Piedmont of South Carolina and Georgia. Cornus ﬂorz'dcz and Lz’qm’damb ar stymcz'ﬂu d. stands. Both ROS and FL increased with increasing drought conditions.
Fire Behavior Modeling | Management Implications
* Fire behavior was modeled under various If management objectives include pine restoration in SPB-killed areas, fuel reduction
weather and moisture conditions using the Fire treatments will be necessary to remove competing vegetation. Fire modeling results indicate
Characteristic  Classification System wv. 2.2.1 that post-epidemic stands create a potential for extreme fire behavior, especially with
(FCCS)’ increasing drought conditions. Land managers should take care when applying prescribed
. . burns or suppressing wildfires located in these areas. Direct attack will not be feasible
* 80", 90" and 99" percentile moisture when suppressing fires in most SPB-killed stands.

conditions (l.e., representing moderately dry, dry,

and extremely dry conditions, respectively) were
detived from FireFamily Plus v. 4.0.2% using

weather stations within the Piedmont _ _
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was quantified and compared to control stands

Figure 3. Planar intersect method
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compared using pairwise comparisons (a = 0.05)
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