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DeaU RegiRnal FRUeVWeU,

In UeVSRnVe WR Whe FRUeVW SeUYice¶V UeTXeVW fRU VcRSing cRmmenWV Rn Whe SRVVible Slan WR amend
Whe NRUWhZeVW FRUeVW Plan (NWFP) WR allRZ mRUe inWenViYe fRUeVW managemenW and WUee UemRYal
RVWenVibl\ WR UedXce VeYeUiW\ in ZildfiUeV and SURWecW VSRWWed RZlV, Ze aUe VXbmiWWing WheVe
cRmmenWV. FRU Whe fRllRZing UeaVRnV, Ze VWURngl\ RSSRVe an\ amendmenWV WhaW ZRXld allRZ RU
faciliWaWe incUeaVed lRgging, inclXding Whinning, in maWXUe and Rld-gURZWh fRUeVWV ZiWhin Whe
NWFP aUea.

WiWh UegaUd WR VSRWWed RZlV, Ze incRUSRUaWe b\ UefeUence SWeShenV eW al. (2014), Lee (2020),
HanVRn eW al. (2021), and BRnd eW al. (2022), alRng ZiWh JMP eW al.¶V 60-da\ cRmmenWV Rn Whe
USFWS SURSRVal WR liVW Whe CA VXbSRSXlaWiRn Rf Whe VSRWWed RZl XndeU Whe ESA, Zhich WRgeWheU
cleaUl\ eVWabliVh WhaW mechanical Whinning and Vnag-fRUeVW lRgging VeYeUel\ haUm VSRWWed RZl
SRSXlaWiRnV, Zhile Zildland fiUeV dR nRW, in Whe abVence Rf SRVW-fiUe lRgging. MRUeRYeU, Whinning,
SRVW-fiUe lRgging and RWheU WUee UemRYal acWiYiWieV dR nRW UedXce VeYeUiW\ in ZildfiUeV in meVic RU
dU\ fRUeVWV, baVed Rn Whe FRUeVW SeUYice¶V RZn Vcience. AV diVcXVVed in deWail belRZ, Whinning and
RWheU lRgging (1) incUeaVeV RYeUall WUee mRUWaliW\, (2) incUeaVeV UaWeV Rf ZildfiUe VSUead, RfWen
WRZaUd cRmmXniWieV, and (3) dUamaWicall\ incUeaVeV caUbRn emiVViRnV SeU XniW aUea UelaWiYe WR
fiUe alRne.

In dU\ fRUeVWV Rf Whe ZeVWeUn U.S., eYen mRdeVW ³Whinning´ RSeUaWiRnV emiW 3 WimeV mRUe CO2
inWR Whe aWmRVSheUe SeU acUe Whan dReV ZildfiUe alRne, eYen if Whe aVVXmSWiRn iV made WhaW
Whinning Zill cXUb ZildfiUe inWenViW\ (CamSbell eW al. 2012). EYen in Whe laUgeVW and mRVW inWenVe
ZildfiUeV in dU\ fRUeVW ecRV\VWemV, Rnl\ 1.2% Rf WUee caUbRn iV acWXall\ cRnVXmed and emiWWed
(HaUmRn eW al. 2022), Zhich iV faU leVV caUbRn UemRYal Whan eYen Whe lighWeVW Whinning Rf VmalleU



WUeeV. T\Sical mechanical Whinning SURjecWV UemRYe mRVW, and VRmeWimeV neaUl\ all, Rf Whe
VmalleU WUeeV XS WR Whe VSecified diameWeU limiW. The TXeVWiRn, When, iV WhiV: ZhaW SRUWiRn Rf Whe
fRUeVW caUbRn iV UemRYed fURm Whe ecRV\VWem in maWXUe and Rld-gURZWh dU\ fRUeVWV if indiYidXal
maWXUe and Rld-gURZWh WUeeV RYeU 80 \eaUV Rld aUe UeWained, bXW mRVW RU neaUl\ all Rf Whe VmalleU
WUeeV²WhRVe leVV Whan 80 \eaUV Rld²aUe UemRYed? BaVed Rn Whe findingV Rf MildUe[leU eW al.
(2023), Zhile 42% Rf Whe abRYegURXnd fRUeVW caUbRn iV fRXnd in WUeeV laUgeU Whan 21 incheV in
diameWeU in dU\ fRUeVWV, 58% iV cRmSUiVed Rf WUeeV leVV Whan 21 incheV in diameWeU. TheUefRUe, in a
faiUl\ cRmmRn mechanical Whinning RSeUaWiRn, ZheUe Whe gUeaW majRUiW\ Rf Whe WUeeV XS WR Whe
diameWeU limiW aUe UemRYed, WhaW majorit\ Rf Whe abRYegURXnd fRUeVW caUbRn cRXld be UemRYed,
eYen if indiYidXal maWXUe and Rld-gURZWh WUeeV RYeU 80 \eaUV Rld (WUeeV WhaW aUe aSSUR[imaWel\ 20
WR 22 incheV in diameWeU and laUgeU) aUe SURWecWed and UeWained. WhaW dReV WhiV mean fURm a
caUbRn emiVViRnV VWandSRinW? BaVed Rn Whe anal\ViV in IngeUVRn (2007), leVV Whan Rne-fifWh Rf Whe
caUbRn in WUeeV UemRYed fURm fRUeVWV WhURXgh lRgging endV XS in a ZRRd SURdXcW like
dimenViRnal lXmbeU²Whe UemaindeU endV XS in Whe aWmRVSheUe almRVW immediaWel\, mRVWl\
bXUned fRU diUW\ eneUg\ in biRmaVV faciliWieV RU aV hRg fXel aW lXmbeU millV (e.g., bUancheV, WUee
WRSV, baUk, URXnd SaUWV, mill UeVidXeV).

(fURm IngeUVRn 2007)

WhaW abRXW Whe effecW Rf mechanical Whinning Rn ZildfiUe VeYeUiW\ in dU\ fRUeVWV? The FRUeVW
SeUYice¶V RZn VcienWiVWV (LeVmeiVWeU eW al. 2021) UecenWl\ cRndXcWed a maVViYe, landmaUk 30-\eaU
VWXd\ in Whe NWFP aUea²a VXbVWanWial SRUWiRn Rf Zhich ZaV cRndXcWed in dU\ fRUeVWV²and
fRXnd WhaW, in WheVe dU\ fRUeVW W\SeV (mRVW fUeTXenW fiUe Uegime), Whe denVeVW fRUeVWV ZiWh Whe
higheVW biRmaVV, higheVW canRS\ cRYeU, and higheVW WUee denViWieV, Rn aYeUage had lRZeU ZildfiUe
VeYeUiWieV Zhen fiUeV RccXUUed Zhen cRmSaUed WR mRUe RSen, lRZeU-denViW\ fRUeVWV UeVXlWing fURm
mechanical Whinning and RWheU lRgging RSeUaWiRnV (Vee FigXUe 4b fURm LeVmeiVWeU eW al. 2021



belRZ). The Vame finding ZaV UeSRUWed fRU mRUe meVic fRUeVWV. The FRUeVW SeUYice VcienWiVWV
cRnclXded WhaW mRUe RSen fRUeVWV ZiWh lRZeU biRmaVV had higheU fiUe VeYeUiW\, becaXVe Whe W\Se
Rf RSen, lRZeU-biRmaVV fRUeVWV UeVXlWing fURm Whinning and RWheU lRgging acWiYiWieV haYe ³hRWWeU,
dUieU, and ZindieU micURclimaWeV, and WhRVe cRndiWiRnV decUeaVe dUamaWicall\ RYeU UelaWiYel\ VhRUW
diVWanceV inWR Whe inWeUiRU Rf RldeU fRUeVWV ZiWh mXlWi-la\eU canRSieV and high WUee denViW\...´

(fURm FigXUe 4 Rf LeVmeiVWeU eW al. 2021)

OWheU FRUeVW SeUYice VcienWiVWV, in L\deUVen eW al. (2014), UeSRUWed Whe fRllRZing finding in Whe
257,000-acUe Rim fiUe Rf 2013:

³DenViW\ Rf Vmall WR inWeUmediaWe Vi]e WUeeV (20±40 cm dbh in Whe anal\ViV ZiWh all SlRWV
and bRWh 40±60 cm and 60±80 cm dbh in Whe anal\ViV e[clXding SlRWV bXUned Rn a
SlXme-dRminaWed da\) ZeUe alVR UelaWed WR Rim FiUe VeYeUiW\, ZiWh plots with a greater
small tree densit\ tending to burn with lower severit\.´

The YeU\ laUgeVW VcienWific anal\ViV eYeU cRndXcWed in dU\ fRUeVWV Rn Whe VXbjecW Rf WUee UemRYal
and ZildfiUe VeYeUiW\, BUadle\ eW al. (2016), fRXnd WhaW fRUeVWV cRmSleWel\ SURWecWed fURm WUee
UemRYal had Whe lRZeVW fiUe VeYeUiW\, Zhile fRUeVWV ZiWh VRme limiWed WUee UemRYal allRZed had



higheU leYelV Rf fiUe VeYeUiW\, and fRUeVWV ZiWh Whe feZeVW enYiURnmenWal SURWecWiRnV and Whe mRVW
WUee UemRYal had Whe higheVW fiUe VeYeUiW\. The aXWhRUV cRnclXded Whe fRllRZing:

³We fRXnd fRUeVWV ZiWh higheU leYelV Rf SURWecWiRn [fURm WUee UemRYal] had lRZeU VeYeUiW\
YalXeV eYen WhRXgh Whe\ aUe geneUall\ idenWified aV haYing Whe higheVW RYeUall leYelV Rf
biRmaVV and fXel lRading. OXU UeVXlWV VXggeVW a need WR UecRnVideU cXUUenW RYeUl\
VimSliVWic aVVXmSWiRnV abRXW Whe UelaWiRnVhiS beWZeen fRUeVW SURWecWiRn and fiUe VeYeUiW\
in fiUe managemenW and SRlic\.´

HanVRn (2021) made VimilaU findingV in dU\ fRUeVWV in Whe aSSUR[imaWel\ 380,000-acUe CUeek fiUe
Rf 2020 in Whe VRXWheUn SieUUa NeYada, UeSRUWing WhaW, baVed Rn Whe FRUeVW SeUYice¶V RZn daWa,
fRUeVWV ZiWh SUeYiRXV lRgging XndeU Whe UXbUic Rf ³fXel UedXcWiRn´²VSecificall\, mechanical
Whinning and SRVW-fiUe lRgging²had RYeUall higheU fiUe VeYeUiW\ Whan Xnmanaged fRUeVWV.

MRUe UecenWl\, VcienWiVWV haYe begXn lRRking aW anRWheU ke\ TXeVWiRn UegaUding mechanical
Whinning and ZildfiUe VeYeUiW\ in dU\ fRUeVWV, UelaWed WR RYeUall cRmbined WUee mRUWaliW\ fURm
Whinning iWVelf and VXbVeTXenW ZildfiUe. TheVe VWXdieV haYe cRnViVWenWl\ fRXnd WhaW mechanical
Whinning killV mRUe WUeeV Whan iW SUeYenWV fURm being killed in maWXUe and Rld dU\ fRUeVWV,
inclXding HanVRn (2022) (SeUWaining WR Whe AnWelRSe fiUe Rf 2021 in nRUWheUn CalifRUnia), BakeU
and HanVRn (2022) (SeUWaining WR Whe CaldRU fiUe Rf 2021 in Whe nRUWheUn SieUUa NeYada), and
DellaSala eW al. (2022) (SeUWaining WR Whe WallRZ fiUe Rf 2011 in AUi]Rna). BakeU and HanVRn
(2022) e[Slained Zh\ VRme VWXdieV haYe eUURneRXVl\ UeSRUWed WhaW mechanical Whinning iV
effecWiYe aV a ZildfiUe managemenW aSSURach:

³DeVSiWe cRnWURYeUV\ UegaUding Whinning, WheUe iV a bRd\ Rf VcienWific liWeUaWXUe WhaW
VXggeVWV cRmmeUcial Whinning VhRXld be Vcaled XS acURVV ZeVWeUn US fRUeVW landVcaSeV aV
a ZildfiUe managemenW VWUaWeg\. ThiV UaiVeV an imSRUWanW TXeVWiRn: ZhaW accRXnWV fRU Whe
diVcUeSanc\ Rn WhiV iVVXe in Whe VcienWific liWeUaWXUe? We belieYe VeYeUal facWRUV aUe likel\
WR laUgel\ e[Slain WhiV diVcUeSanc\. FiUVW and fRUemRVW, becaXVe mRVW SUeYiRXV UeVeaUch
haV nRW accRXnWed fRU WUee mRUWaliW\ fURm Whinning iWVelf, SUiRU WR Whe ZildfiUe-UelaWed
mRUWaliW\, VXch UeVeaUch haV XndeUUeSRUWed WUee mRUWaliW\ in cRmmeUcial Whinning aUeaV
UelaWiYe WR XnWhinned fRUeVWV. SecRnd, VRme SUiRU VWXdieV haYe nRW cRnWURlled fRU
YegeWaWiRn W\Se, Zhich can lead WR a miVmaWch Zhen cRmSaUing VeYeUiW\ in Whinned aUeaV
WR Whe UeVW Rf Whe fiUe aUea giYen WhaW Whinning neceVVaUil\ RccXUV in cRnifeU fRUeVWV bXW
XnWhinned aUeaV can inclXde laUge e[SanVeV Rf nRn-cRnifeU YegeWaWiRn W\SeV WhaW bXUn
almRVW e[clXViYel\ aW high VeYeUiW\, VXch aV gUaVVlandV and chaSaUUal. ThiUd, VRme
UeVeaUch UeSRUWing effecWiYeneVV Rf cRmmeUcial Whinning in WeUmV Rf UedXcing fiUe VeYeUiW\
haV been baVed Rn Whe VXbjecWiYe lRcaWiRn Rf cRmSaUiVRn VamSle SRinWV beWZeen Whinned
and adjacenW XnWhinned fRUeVWV. FRXUWh, UeSRUWed UeVXlWV haYe RfWen been baVed Rn
WheRUeWical mRdelV, Zhich VXbVeTXenW UeVeaUch haV fRXnd WR RYeUeVWimaWe Whe
effecWiYeneVV Rf Whinning. LaVW, VeYeUal caVe VWXdieV dUaZ cRnclXViRnV abRXW Whe
effecWiYeneVV Rf Whinning aV a ZildfiUe managemenW VWUaWeg\ Zhen Whe UeVXlWV Rf WhRVe
VWXdieV dR nRW VXSSRUW VXch a cRnclXViRn, aV UeYieZed in DellaSala eW al. (2022).´
(inWeUnal ciWaWiRnV RmiWWed)

BaVed Rn Whe fRUegRing, Ze XUge \RX WR halW lRgging, inclXding Whinning and SRVW-fiUe lRgging, in
maWXUe and Rld-gURZWh fRUeVWV Rf Whe NWFP, in bRWh dU\ and meVic fRUeVW W\SeV.

Finall\, ZiWh UegaUd WR Whe cRmmRn miVcRnceSWiRn WhaW maWXUe and Rld-gURZWh VWandV in dU\
fRUeVWV Rf Whe NWFP aUe ³RYeUgURZn´, and haYe WRR man\ VmalleU WUeeV UelaWiYe WR hiVWRUical



fRUeVWV, BakeU eW al. (2023) meWicXlRXVl\ dRcXmenWed Whe facW WhaW WhiV nRWiRn VWemV fURm a
SaWWeUn Rf VcienWific RmiVViRnV in VWXdieV fXnded b\ Whe FRUeVW SeUYice. ThiV SaWWeUn Rf RmiVViRnV
Rf SeeU-UeYieZed, SXbliVhed UeSl\ aUWicleV, Zhich UefXWed and diVcUediWed U.S. FRUeVW SeUYice
UeVSRnVe aUWicleV, cUeaWed a ³falVificaWiRn´ Rf Whe VcienWific UecRUd UegaUding hiVWRUical fRUeVW
denViW\ and fiUe UegimeV. The cRUUecWed UecRUd VhRZV WhaW hiVWRUical fRUeVWV ZeUe mXch denVeU Rn
aYeUage Whan aVVXmed b\ Whe FRUeVW SeUYice and ZeUe VhaSed b\ mi[ed-VeYeUiW\ fiUe, nRW meUel\
lRZ-VeYeUiW\ fiUe.

BelRZ Ze VXmmaUi]e a laUge and gURZing bRd\ Rf VcienWific eYidence and RSiniRn cRnclXdeV WhaW
cRmmeUcial Whinning and SRVW-fiUe lRgging/cleaUcXWWing makeV ZildfiUeV VSUead faVWeU and/RU bXUn
mRUe VeYeUel\:

MRUUiV, W.G. (U.S. Forest Service). 1940. FiUe ZeaWheU Rn cleaUcXW, SaUWl\ cXW, and YiUgin WimbeU
aUeaV aW WeVWfiU, OUegRn. TimbeUman 42: 20-28. 

³ThiV VWXd\ iV cRnceUned ZiWh Rne Rf WheVe facWRUV - Whe fiUe-ZeaWheU cRndiWiRnV neaU
gURXnd leYel - Rn a Vingle RSeUaWiRn dXUing Whe fiUVW VXmmeU fRllRZing lRgging. TheVe
cRndiWiRnV ZeUe fRXnd WR be mRUe VeYeUe in Whe cleaU-cXW aUea Whan in eiWheU Whe heaY\ RU
lighW SaUWial cXWWing aUeaV and mRUe VeYeUe in Whe laWWeU aUeaV Whan in YiUgin WimbeU.´

CRXnWU\man, C.M. (U.S. Forest Service). 1956. Old-gURZWh cRnYeUViRn alVR cRnYeUWV fiUe
climaWe. FiUe CRnWURl NRWeV 17: 15-19.

Partial cutting (thinning) increases wildfire severit\, due to microclimate impacts,
regardless of whether or how the slash debris is treated.

³AlWhRXgh Whe geneUal UelaWiRnV beWZeen ZeaWheU facWRUV, fXel mRiVWXUe, and fiUe behaYiRU
aUe faiUl\ Zell knRZn, Whe imSRUWance Rf WheVe changeV fRllRZing cRnYeUViRn and WheiU
cRmbined effecW Rn fiUe behaYiRU and cRnWURl iV nRW geneUall\ UecRgni]ed. The WeUm
µfiUeclimaWe,¶ aV XVed heUe, deVignaWeV Whe enYiURnmenWal cRndiWiRnV Rf ZeaWheU and fXel
mRiVWXUe WhaW affecW fiUe behaYiRU. IW dReV nRW cRnVideU fXel cUeaWed b\ VlaVh becaXVe
UegaUdleVV Rf ZhaW fRUeVW manageUV dR ZiWh VlaVh, Whe\ VWill haYe WR deal ZiWh Whe neZ
fiUeclimaWe. In facW, Whe changeV in Zind, WemSeUaWXUe, hXmidiW\, aiU VWUXcWXUe, and fXel
mRiVWXUe ma\ UeVXlW in gUeaWeU changeV in fiUe behaYiRU and Vi]e Rf cRnWURl jRb Whan dReV
Whe addiWiRn Rf mRUe fXel in Whe fRUm Rf VlaVh.´

³CRnYeUViRn Zhich RSenV XS Whe canRS\ b\ UemRYal Rf WUeeV SeUmiWV fUeeU aiU mRYemenW
and mRUe VXnlighW WR Ueach Whe gURXnd. The incUeaVed VRlaU UadiaWiRn in WXUn UeVXlWV in
higheU WemSeUaWXUeV, lRZeU hXmidiW\, and lRZeU fXel mRiVWXUe. The magniWXde Rf WheVe
changeV can be illXVWUaWed b\ cRmSaUing Whe fiUeclimaWe in Whe RSen ZiWh WhaW in a denVe
VWand.´

³A maWXUe, clRVed VWand haV a fiUeclimaWe VWUikingl\ diffeUenW fURm WhaW in Whe RSen. HeUe
neaUl\ all Rf Whe VRlaU UadiaWiRn iV inWeUceSWed b\ Whe cURZnV. SRme iV UeflecWed back WR
VSace and Whe UeVW iV cRnYeUWed WR heaW and diVWUibXWed in deSWh WhURXgh Whe cURZnV. AiU



ZiWhin Whe VWand iV ZaUmed b\ cRnWacW ZiWh Whe cURZnV, and Whe gURXnd fXelV aUe in WXUn
ZaUmed Rnl\ b\ cRnWacW ZiWh Whe aiU. The WemSeUaWXUe Rf fXelV Rn Whe gURXnd WhXV XVXall\
aSSUR[imaWeV aiU WemSeUaWXUe ZiWhin Whe VWand.´

³TemSeUaWXUe SURfileV in a denVe, mi[ed cRnifeU VWand illXVWUaWe WhiV SURceVV (fig. 2). B\ 8
R'clRck in Whe mRUning, aiU ZiWhin Whe cURZnV had ZaUmed WR 68� F. AiU WemSeUaWXUe neaU
Whe gURXnd ZaV Rnl\ 50�. B\ 10 R'clRck WemSeUaWXUeV ZiWhin Whe cURZnV had Ueached 82�
and, alWhRXgh Whe heaW had SeneWUaWed WR lRZeU leYelV, aiU neaU Whe VXUface aW 77� ZaV VWill
cRRleU Whan aW an\ RWheU leYel. AW 2:00 S.m., aiU WemSeUaWXUe ZiWhin Whe VWand had becRme
YiUWXall\ XnifRUm aW 87�. In Whe RSen leVV Whan Rne-half mile aZa\, hRZeYeU, Whe
WemSeUaWXUe aW Whe VXUface Rf Sine liWWeU Ueached 153� aW 2:00 S.m.´

³BecaXVe Rf Whe lRZeU WemSeUaWXUe and higheU hXmidiW\, fXelV ZiWhin Whe clRVed VWand aUe
mRUe mRiVW Whan WhRVe in Whe RSen XndeU RUdinaU\ ZeaWheU cRndiWiRnV. T\Sicall\, Zhen
mRiVWXUe cRnWenW iV 3 SeUcenW in Whe RSen, 8 SeUcenW can be e[SecWed in Whe VWand.´

³MRiVWXUe and WemSeUaWXUe diffeUenceV beWZeen RSen and clRVed VWandV haYe a gUeaW
effecW Rn bRWh Whe inceSWiRn and Whe behaYiRU Rf fiUe. FRU e[amSle, fine fXel aW 8-SeUcenW
mRiVWXUe cRnWenW Zill UeTXiUe neaUl\ Rne-WhiUd mRUe heaW fRU igniWiRn Whan Zill Whe Vame
fXel aW 3-SeUcenW mRiVWXUe cRnWenW. ThXV, fiUebUandV WhaW dR nRW cRnWain enRXgh heaW WR
VWaUW a fiUe in a clRVed VWand ma\ Ueadil\ VWaUW Rne in Whe RSen.´

³When a VWandaUd fiUe ZeaWheU VWaWiRn in Whe RSen indicaWeV a WemSeUaWXUe Rf 85� F., fXel
mRiVWXUe Rf 4 SeUcenW, and a Zind YelRciW\ Rf 15 m.S.h.--nRW XnXVXal bXUning cRndiWiRnV
in Whe WeVW--a fiUe VWaUWing Rn a mRdeUaWe VlRSe Zill VSUead 4.5 WimeV aV faVW in Whe RSen aV
in a clRVed VWand. The Vi]e Rf Whe VXSSUeVViRn jRb, hRZeYeU, incUeaVeV eYen mRUe
dUaVWicall\.´

³GUeaWeU UaWe Rf VSUead and inWenViW\ Rf bXUning UeTXiUe cRnWURl lineV faUWheU fURm Whe
acWXal fiUe, incUeaVing Whe lengWh Rf fiUeline. Line ZidWh alVR mXVW be incUeaVed WR cRnWain
Whe hRWWeU fiUe. LeVV SURdXcWiRn SeU man and dela\V in geWWing addiWiRnal cUeZV cRmSlicaWe
Whe cRnWURl SURblem Rn a faVW-mRYing fiUe. IW haV been eVWimaWed WhaW Whe Vi]e Rf Whe
VXSSUeVViRn jRb incUeaVeV neaUl\ aV Whe VTXaUe Rf Whe UaWe Rf fRUZaUd VSUead. ThXV, fiUe in
Whe RSen Zill UeTXiUe 20 WimeV mRUe VXSSUeVViRn effRUW. In RWheU ZRUdV, fRU each man
UeTXiUed WR cRnWURl a VXUface fiUe in a maWXUe VWand bXUning XndeU WheVe cRndiWiRnV, 20
men Zill be UeTXiUed if Whe aUea iV cleaU cXW.´

³MeWhRdV RWheU Whan cleaU cXWWing, Rf cRXUVe, ma\ bUing a leVV dUaVWic change in
fiUeclimaWe. NeYeUWheleVV, Whe change UeVXlWing fURm SaUWial cXWWing can haYe imSRUWanW
effecWV Rn fiUe. The mRdeUaWing effecW WhaW a denVe VWand haV Rn Whe fiUeclimaWe XVXall\
UeVXlWV in VlRZ-bXUning fiUeV. OUdinaUil\, in denVe WimbeU Rnl\ a feZ da\V a \eaU haYe Whe
e[WUeme bXUning cRndiWiRnV XndeU Zhich VXUface fiUeV SURdXce heaW UaSidl\ enRXgh WR
caUU\ Whe fiUe inWR Whe cURZnV. PaUWial cXWWing can incUeaVe Whe VeYeUiW\ Rf Whe fiUeclimaWe
enRXgh WR maWeUiall\ incUeaVe Whe nXmbeU Rf da\V Zhen diVaVWURXV cURZn fiUeV can RccXU.´



SNEP (co-authored b\ U.S. Forest Service). 1996. SieUUa NeYada EcRV\VWem PURjecW, Final
ReSRUW WR CRngUeVV: SWaWXV Rf Whe SieUUa NeYada. VRl. I: AVVeVVmenW VXmmaUieV and managemenW
VWUaWegieV. DaYiV, CA: UniYeUViW\ Rf CalifRUnia, DaYiV, CenWeU fRU WaWeU and Wildland ReVRXUceV.

³TimbeU haUYeVW, WhURXgh iWV effecWV Rn fRUeVW VWUXcWXUe, lRcal micURclimaWe, and fXel
accXmXlaWiRn, haV incUeaVed fiUe VeYeUiW\ mRUe Whan an\ RWheU UecenW hXman acWiYiW\.´

BeVchWa, R.L.; FUiVVell, C.A.; GUeVVZell, R.; HaXeU, R.; KaUU, J.R.; MinVhall, G.W.; PeUU\, D.A.;
RhRdeV, J.J. 1995. WildfiUe and ValYage lRgging. EXgene, OR: Pacific RiYeUV CRXncil.

³We alVR need WR acceSW WhaW in man\ dUieU fRUeVW W\SeV WhURXghRXW Whe UegiRn, fRUeVW
managemenW ma\ haYe VeW Whe VWage fRU fiUeV laUgeU and mRUe inWenVe Whan haYe RccXUUed
in aW leaVW Whe laVW feZ hXndUed \eaUV.´

³WiWh UeVSecW WR Whe need fRU managemenW WUeaWmenWV afWeU fiUeV, WheUe iV geneUall\ nR
need fRU XUgenc\, nRU iV WheUe a XniYeUVal, ecRlRgicall\-baVed need WR acW aW all. B\ acWing
TXickl\, Ze UXn Whe UiVk Rf cUeaWing neZ SURblemV befRUe Ze VRlYe Whe Rld RneV.´

³[S]Rme aUgXe WhaW ValYage lRgging iV needed becaXVe Rf Whe SeUceiYed incUeaVed
likelihRRd WhaW an aUea ma\ UebXUn. IW iV Whe fine fXelV WhaW caUU\ fiUe, nRW Whe laUge dead
ZRRd\ maWeUial. We aUe aZaUe Rf nR eYidence VXSSRUWing Whe cRnWenWiRn WhaW leaYing laUge
dead ZRRd\ maWeUial VignificanWl\ incUeaVeV Whe SURbabiliW\ Rf UebXUn.´

Chen, J., eW al. (co-authored b\ U.S. Forest Service). 1999. MicURclimaWe in fRUeVW ecRV\VWem
and landVcaSe ecRlRg\: VaUiaWiRnV in lRcal climaWe can be XVed WR mRniWRU and cRmSaUe Whe
effecWV Rf diffeUenW managemenW UegimeV. BiRScience 49: 288±297.

When mRYing fURm RSen fRUeVW aUeaV, UeVXlWing fURm lRgging, and inWR denVe fRUeVWV ZiWh
high canRS\ cRYeU, ³WheUe iV geneUall\ a decUeaVe in da\Wime VXmmeU WemSeUaWXUeV bXW an
incUeaVe in hXmidiW\«´

The aXWhRUV UeSRUWed a 5� C diffeUence in ambienW aiU WemSeUaWXUe beWZeen a
clRVed-canRS\ maWXUe fRUeVW and a fRUeVW ZiWh SaUWial cXWWing, like a cRmmeUcial Whinning
XniW (Fig. 4b), and nRWed WhaW VXch diffeUenceV aUe eYen gUeaWeU Whan Whe incUeaVeV in
WemSeUaWXUe SUedicWed dXe WR anWhURSRgenic climaWe change.

DRmbeck, M. (U.S. Forest Service Chief). 2001. HRZ Can We RedXce Whe FiUe DangeU in Whe
InWeUiRU WeVW. FiUe ManagemenW TRda\ 61: 5-13.

³SRme aUgXe WhaW mRUe cRmmeUcial WimbeU haUYeVW iV needed WR UemRYe Vmall-diameWeU
WUeeV and bUXVh WhaW aUe fXeling RXU ZRUVW ZildlandV fiUeV in Whe inWeUiRU WeVW. HRZeYeU,
Vmall-diameWeU WUeeV and bUXVh W\Sicall\ haYe liWWle RU nR cRmmeUcial YalXe. TR RffVeW
lRVVeV fURm WheiU UemRYal, a cRmmeUcial RSeUaWRU ZRXld haYe WR UemRYe laUge,



meUchanWable WUeeV in Whe RYeUVWRU\. OYeUVWRU\ UemRYal leWV mRUe lighW Ueach Whe fRUeVW
flRRU, SURmRWing YigRURXV fRUeVW UegeneUaWiRn. WheUe Whe RYeUVWRU\ haV been enWiUel\
UemRYed, UegeneUaWiRn SURdXceV WhickeWV Rf 2,000 WR 10,000 Vmall WUeeV SeU acUe, SUeciVel\
Whe Vmall-diameWeU maWeUialV WhaW aUe caXVing RXU ZRUVW fiUe SURblemV. In facW, man\ laUge
fiUeV in 2000 bXUned in SUeYiRXVl\ lRgged aUeaV laced ZiWh URadV. IW VeemV Xnlikel\ WhaW
cRmmeUcial WimbeU haUYeVW can VRlYe RXU fRUeVW healWh SURblemV.´

MRUUiVRn, P.H. and K.J. HaUma. 2002. Anal\ViV Rf Land OZneUVhiS and PUiRU Land ManagemenW
AcWiYiWieV WiWhin Whe RRdeR & ChediVki FiUeV, AUi]Rna. Pacific BiRdiYeUViW\ InVWiWXWe, WinWhURS,
WA. 13 SS.

PUeYiRXV lRgging ZaV aVVRciaWed ZiWh higheU fiUe VeYeUiW\.

DRnaWR DC, FRnWaine JB, CamSbell JL, RRbinVRn WD, KaXffman JB, LaZ BE. 2006. Science
311: 352.

³In WeUmV Rf VhRUW-WeUm fiUe UiVk, a UebXUn in [SRVWfiUe] lRgged VWandV ZRXld likel\ e[hibiW
eleYaWed UaWeV Rf fiUe VSUead, fiUeline inWenViW\, and VRil heaWing imSacWV«PRVWfiUe lRgging
alRne ZaV nRWabl\ incRngUXenW ZiWh fXel UedXcWiRn gRalV.´

HanVRn, C.T., OdiRn, D.C. 2006. FiUe SeYeUiW\ in mechanicall\ Whinned YeUVXV XnWhinned fRUeVWV
Rf Whe SieUUa NeYada, CalifRUnia. In: PURceedingV Rf Whe 3Ud InWeUnaWiRnal FiUe EcRlRg\ and
ManagemenW CRngUeVV, NRYembeU 13-17, 2006, San DiegR, CA.

³In all VeYen ViWeV, cRmbined mRUWaliW\ [Whinning and fiUe] ZaV higheU in Whinned Whan in
XnWhinned XniWV. In Vi[ Rf VeYen ViWeV, fiUe-indXced mRUWaliW\ ZaV higheU in Whinned Whan in
XnWhinned XniWV«Mechanical Whinning incUeaVed fiUe VeYeUiW\ Rn Whe ViWeV cXUUenWl\
aYailable fRU VWXd\ Rn naWiRnal fRUeVWV Rf Whe SieUUa NeYada.´

PlaWW, R.V., eW al. 2006. AUe ZildfiUe miWigaWiRn and UeVWRUaWiRn Rf hiVWRUic fRUeVW VWUXcWXUe
cRmSaWible? A VSaWial mRdeling aVVeVVmenW. AnnalV Rf Whe AVVRc. AmeU. GeRgUaSheUV 96:
455-470.

³CRmSaUed ZiWh Whe RUiginal cRndiWiRnV, a clRVed canRS\ ZRXld UeVXlW in a 10 SeUcenW
UedXcWiRn in Whe aUea Rf high RU e[WUeme fiUeline inWenViW\. In cRnWUaVW, an RSen canRS\
[fURm Whinning] haV Whe RSSRViWe effecW, incUeaVing Whe aUea e[SRVed WR high RU e[WUeme
fiUeline inWenViW\ b\ 36 SeUcenW. ThRXgh iW ma\ aSSeaU cRXnWeUinWXiWiYe, Zhen all elVe iV
eTXal RSen canRSieV lead WR UedXced fXel mRiVWXUe and incUeaVed midflame ZindVSeed,
Zhich incUeaVe SRWenWial fiUeline inWenViW\.´

ThRmSVRn, J.R., SSieV, T.A., GaniR, L.M. (co-authored b\ U.S. Forest Service). 2007. RebXUn
VeYeUiW\ in managed and Xnmanaged YegeWaWiRn in a laUge ZildfiUe. PURceedingV Rf Whe NaWiRnal
Academ\ Rf ScienceV Rf Whe UniWed SWaWeV Rf AmeUica 104: 10743±10748.



³AUeaV WhaW ZeUe ValYage-lRgged and SlanWed afWeU Whe iniWial fiUe bXUned mRUe VeYeUel\
Whan cRmSaUable Xnmanaged aUeaV.´

CUX], M.G, and M.E. Ale[andeU. 2010. AVVeVVing cURZn fiUe SRWenWial in cRnifeURXV fRUeVWV Rf
ZeVWeUn NRUWh AmeUica: A cUiWiTXe Rf cXUUenW aSSURacheV and UecenW VimXlaWiRn VWXdieV. InW. J.
Wildl. FiUe. 19: 377±398.

The fiUe mRdelV XVed b\ Whe U.S. FRUeVW SeUYice falVel\ SUedicW effecWiYe UedXcWiRn in
cURZn fiUe SRWenWial fURm Whinning:

³SimXlaWiRn VWXdieV WhaW XVe ceUWain fiUe mRdelling V\VWemV (i.e. NEXUS, FlamMaS,
FARSITE, FFE-FVS (FiUe and FXelV E[WenViRn WR Whe FRUeVW VegeWaWiRn SimXlaWRU), FXel
ManagemenW Anal\VW (FMAPlXV), BehaYePlXV) baVed Rn VeSaUaWe imSlemenWaWiRnV RU
diUecW inWegUaWiRn Rf RRWheUmel¶V VXUface and cURZn UaWe Rf fiUe VSUead mRdelV ZiWh Van
WagneU¶V cURZn fiUe WUanViWiRn and SURSagaWiRn mRdelV aUe VhRZn WR haYe a VignificanW
XndeUSUedicWiRn biaV Zhen XVed in aVVeVVing SRWenWial cURZn fiUe behaYiRXU in cRnifeU
fRUeVWV Rf ZeVWeUn NRUWh AmeUica. The SUinciSal VRXUceV Rf WhiV XndeUSUedicWiRn biaV aUe
VhRZn WR inclXde: (i) incRmSaWible mRdel linkageV; (ii) XVe Rf VXUface and cURZn fiUe UaWe
Rf VSUead mRdelV WhaW haYe an inheUenW XndeUSUedicWiRn biaV; and (iii) UedXcWiRn in cURZn
fiUe UaWe Rf VSUead baVed Rn Whe XVe Rf XnVXbVWanWiaWed cURZn fUacWiRn bXUned fXncWiRnV.
The XVe Rf XncalibUaWed cXVWRm fXel mRdelV WR UeSUeVenW VXUface fXelbedV iV a fRXUWh
SRWenWial VRXUce Rf biaV.´

ThRmSVRn, J., and T.A. SSieV (co-authored b\ U.S. Forest Service). 2010. E[SlRUing PaWWeUnV
Rf BXUn SeYeUiW\ in Whe BiVcXiW FiUe in SRXWhZeVWeUn OUegRn. FiUe Science BUief 88: 1-6.

³AUeaV WhaW bXUned ZiWh high VeYeUiW\«in a SUeYiRXV ZildfiUe (in 1987, 15 \eaUV SUiRU)
ZeUe mRUe likel\ WR bXUn ZiWh high VeYeUiW\ again in Whe 2002 BiVcXiW FiUe. AUeaV WhaW
ZeUe ValYage-lRgged and SlanWed fRllRZing Whe 1987 fiUe bXUned ZiWh VRmeZhaW higheU
fiUe VeYeUiW\ Whan eTXiYalenW aUeaV WhaW had nRW been lRgged and SlanWed.´

GUaham, R., eW al. (U.S. Forest Service). 2012. FRXUmile Can\Rn FiUe FindingV. Gen. Tech. ReS.
RMRS-GTR-289. FRUW CRllinV, CO: U.S. DeSaUWmenW Rf AgUicXlWXUe, FRUeVW SeUYice, RRck\
MRXnWain ReVeaUch SWaWiRn. 110 S.

Thinned fRUeVWV ³ZeUe bXUned mRUe VeYeUel\ Whan neighbRUing aUeaV ZheUe Whe fXelV ZeUe
nRW WUeaWed´, and 162 hRmeV ZeUe deVWUR\ed b\ Whe FRXUmile Can\Rn FiUe (Vee FigV. 45
and 46).

DellaSala eW al. (2013) (leWWeU fURm RYeU 200 VcienWiVWV):



³NXmeURXV VWXdieV alVR dRcXmenW Whe cXmXlaWiYe imSacWV Rf SRVW-fiUe lRgging Rn naWXUal
ecRV\VWemV, inclXding«accXmXlaWiRn Rf lRgging VlaVh WhaW can add WR fXWXUe fiUe UiVkV«´

DellaSala eW al. (2015) (leWWeU fURm RYeU 200 VcienWiVWV):

³PRVW-fiUe lRgging haV been VhRZn WR eliminaWe habiWaW fRU man\ biUd VSecieV WhaW deSend
Rn VnagV, cRmSacW VRilV, UemRYe biRlRgical legacieV (VnagV and dRZned lRgV) WhaW aUe
eVVenWial in VXSSRUWing neZ fRUeVW gURZWh, and VSUead inYaViYe VSecieV WhaW RXWcRmSeWe
naWiYe YegeWaWiRn and, in VRme caVeV, incUeaVe Whe flammabiliW\ Rf Whe neZ fRUeVW. While iW
iV RfWen claimed WhaW VXch lRgging iV needed WR UeVWRUe cRnifeU gURZWh and lRZeU fXel
ha]aUdV afWeU a fiUe, man\ VWXdieV haYe VhRZn WhaW lRgging WUacWRUV RfWen kill mRVW cRnifeU
VeedlingV and RWheU imSRUWanW Ue-eVWabliVhing YegeWaWiRn and acWXall\ incUeaVeV flammable
lRgging VlaVh lefW Rn ViWe. IncUeaVed chURnic VedimenWaWiRn WR VWUeamV dXe WR Whe e[WenViYe
URad neWZRUk and UXnRff fURm lRgging Rn VWeeS VlRSeV degUadeV aTXaWic RUganiVmV and
ZaWeU TXaliW\.´

NRUWh, M.P., S.L. SWeShenV, B.M. CRllinV, J.K. Agee, G. ASleW, J.F. FUanklin, and P.Z. FXle
(co-authored b\ U.S. Forest Service). 2015. RefRUm fRUeVW fiUe managemenW. Science 349:
1280-1281.

³«fiUe iV XVXall\ mRUe efficienW, cRVW-effecWiYe, and ecRlRgicall\ beneficial Whan
mechanical WUeaWmenWV.´

BUadle\, C.M. C.T. HanVRn, and D.A. DellaSala. 2016. DReV incUeaVed fRUeVW SURWecWiRn
cRUUeVSRnd WR higheU fiUe VeYeUiW\ in fUeTXenW-fiUe fRUeVWV Rf Whe ZeVWeUn USA? EcRVSheUe 7:
aUWicle e01492.

In Whe laUgeVW VWXd\ Rn WhiV VXbjecW eYeU cRndXcWed in ZeVWeUn NRUWh AmeUican, Whe
aXWhRUV fRXnd WhaW Whe mRUe WUeeV WhaW aUe UemRYed fURm fRUeVWV WhURXgh lRgging, Whe
higheU Whe fiUe VeYeUiW\ RYeUall:

³We inYeVWigaWed Whe UelaWiRnVhiS beWZeen SURWecWed VWaWXV and fiUe VeYeUiW\ XVing Whe
RandRm FRUeVWV algRUiWhm aSSlied WR 1500 fiUeV affecWing 9.5 milliRn hecWaUeV beWZeen
1984 and 2014 in Sine (PinXs ponderosa, PinXs jeffre\i) and mi[ed-cRnifeU fRUeVWV Rf
ZeVWeUn UniWed SWaWeV, accRXnWing fRU ke\ WRSRgUaShic and climaWe YaUiableV. We fRXnd
fRUeVWV ZiWh higheU leYelV Rf SURWecWiRn [fURm lRgging] had lRZeU VeYeUiW\ YalXeV eYen
WhRXgh Whe\ aUe geneUall\ idenWified aV haYing Whe higheVW RYeUall leYelV Rf biRmaVV and
fXel lRading.´



LeVmeiVWeU, D.B., eW al. (co-authored b\ U.S. Forest Service). 2019. Mi[ed-VeYeUiW\ ZildfiUe
and habiWaW Rf an Rld-fRUeVW RbligaWe. EcRVSheUe10: AUWicle e02696.

DenVeU, RldeU fRUeVWV ZiWh high canRS\ cRYeU had lRZeU fiUe VeYeUiW\.

DXnn, C.J., eW al. 2020. HRZ dReV WUee UegeneUaWiRn UeVSRnd WR mi[ed-VeYeUiW\ fiUe in Whe ZeVWeUn
OUegRn CaVcadeV, USA? EcRVSheUe 11: AUWicle e03003.

FRUeVWV WhaW bXUned aW high-VeYeUiW\ had lRZeU, nRW higheU, RYeUall SUe-fiUe WUee denViWieV.

MeigV, G.W., eW al. (co-authored b\ U.S. Forest Service). 2020. InflXence Rf WRSRgUaSh\ and
fXelV Rn fiUe UefXgia SURbabiliW\ XndeU YaU\ing fiUe ZeaWheU in fRUeVWV Rf Whe US Pacific
NRUWhZeVW. Canadian JRXUnal Rf FRUeVW ReVeaUch 50: 636-647.

FRUeVWV ZiWh higheU SUe-fiUe biRmaVV aUe mRUe likel\ WR e[SeUience lRZ-VeYeUiW\ fiUe.

MRRmaZ eW al. (2020) (leWWeU fURm RYeU 200 VcienWiVWV:
hWWSV://jRhnmXiUSURjecW.RUg/2020/05/bUeaking-neZV-RYeU-200-WRS-X-V-climaWe-and-fRUeVW-VcienWiVW
V-XUge-cRngUeVV-SURWecW-fRUeVWV-WR-miWigaWe-climaWe-cUiViV/):

³TURXblingl\, WR make Whinning RSeUaWiRnV ecRnRmicall\ aWWUacWiYe WR lRgging cRmSanieV,
cRmmeUcial lRgging Rf laUgeU, mRUe fiUe-UeViVWanW WUeeV RfWen RccXUV acURVV laUge aUeaV.
ImSRUWanWl\, mechanical Whinning UeVXlWV in a VXbVWanWial neW lRVV Rf fRUeVW caUbRn VWRUage,
and a neW incUeaVe in caUbRn emiVViRnV WhaW can VXbVWanWiall\ e[ceed WhRVe Rf ZildfiUe
emiVViRnV (HXdibXUg eW al. 2013, CamSbell eW al. 2012). RedXced fRUeVW SURWecWiRnV and
incUeaVed lRgging Wend WR make Zildland fiUeV bXUn more inWenVel\ (BUadle\ eW al. 2016).
ThiV can alVR RccXU ZiWh cRmmeUcial Whinning, ZheUe maWXUe WUeeV aUe UemRYed (CUX] eW
al. 2008, CUX] eW al. 2014). AV an e[amSle, lRgging in U.S. fRUeVWV emiWV 10 WimeV mRUe
caUbRn Whan fiUe and naWiYe inVecWV cRmbined (HaUUiV eW al. 2016). And, Xnlike lRgging,
fiUe c\cleV nXWUienWV and helSV incUeaVe neZ fRUeVW gURZWh.´

MRRmaZ eW al. (2021) (leWWeU fURm RYeU 200 VcienWiVWV: hWWSV://biW.l\/3BFWIAg):
³[C]RmmeUcial lRgging cRndXcWed XndeU Whe gXiVe Rf ³Whinning´ and ³fXel UedXcWiRn´
W\Sicall\ UemRYeV maWXUe, fiUe-UeViVWanW WUeeV WhaW aUe needed fRU fRUeVW UeVilience. We
haYe ZaWched aV Rne laUge ZildfiUe afWeU anRWheU haV VZeSW WhURXgh WenV Rf WhRXVandV Rf
acUeV ZheUe cRmmeUcial Whinning had SUeYiRXVl\ RccXUUed dXe WR e[WUeme fiUe ZeaWheU
dUiYen b\ climaWe change. RemRYing WUeeV can alWeU a fRUeVW¶V micURclimaWe, and can RfWen
incUeaVe fiUe inWenViW\. In cRnWUaVW, fRUeVWV SURWecWed fURm lRgging, and WhRVe ZiWh high
caUbRn biRmaVV and caUbRn VWRUage, mRUe RfWen bXUn aW eTXal RU lRZeU inWenViWieV Zhen
fiUeV dR RccXU.´



LeVmeiVWeU, D.B., eW al. (co-authored b\ U.S. Forest Service). 2021. NRUWheUn VSRWWed RZl
neVWing fRUeVWV aV fiUe UefXgia: a 30-\eaU V\nWheViV Rf laUge ZildfiUeV. FiUe EcRlRg\ 17: AUWicle 32.

MRUe RSen fRUeVWV ZiWh lRZeU biRmaVV had higheU fiUe VeYeUiW\, becaXVe Whe W\Se Rf RSen,
lRZeU-biRmaVV fRUeVWV UeVXlWing fURm Whinning and RWheU lRgging acWiYiWieV haYe ³hRWWeU,
dUieU, and ZindieU micURclimaWeV, and WhRVe cRndiWiRnV decUeaVe dUamaWicall\ RYeU
UelaWiYel\ VhRUW diVWanceV inWR Whe inWeUiRU Rf RldeU fRUeVWV ZiWh mXlWi-la\eU canRSieV and
high WUee denViW\«´

HanVRn, C.T. 2021. IV ³FXel RedXcWiRn´ JXVWified aV FiUe ManagemenW in SSRWWed OZl HabiWaW?
BiUdV 2: 395-403.

Thinning followed b\ burning and post-fire logged areas had higher overall fire
severit\.

³WiWhin Whe fRUeVW W\SeV inhabiWed b\ CalifRUnia SSRWWed OZlV, high-VeYeUiW\ fiUe
RccXUUence ZaV nRW higheU RYeUall in Xnmanaged fRUeVWV and ZaV nRW aVVRciaWed ZiWh Whe
denViW\ Rf SUe-fiUe VnagV fURm UecenW dURXghW in Whe CUeek FiUe, cRnWUaU\ WR e[SecWaWiRnV
XndeU Whe fXel UedXcWiRn h\SRWheViV. MRUeRYeU, fXel-UedXcWiRn lRgging in CalifRUnia
SSRWWed OZl habiWaWV ZaV aVVRciaWed ZiWh higheU fiUe VeYeUiW\ in mRVW caVeV. The higheVW
leYelV Rf high-VeYeUiW\ fiUe ZeUe in Whe caWegRUieV ZiWh cRmmeUcial lRgging (SRVW-fiUe
lRgging, SUiYaWe cRmmeUcial WimbeUlandV, and cRmmeUcial Whinning), Zhile Whe WhUee
caWegRUieV ZiWh lRZeU leYelV Rf high-VeYeUiW\ fiUe ZeUe in fRUeVWV ZiWh nR UecenW fRUeVW
managemenW RU ZildfiUe, leVV inWenViYe nRncRmmeUcial managemenW, and Xnmanaged
fRUeVWV ZiWh Ue-bXUning Rf mi[ed-VeYeUiW\ ZildfiUe, UeVSecWiYel\.´

HanVRn, C.T. 2022. CXmXlaWiYe VeYeUiW\ Rf Whinned and XnWhinned fRUeVWV in a laUge CalifRUnia
ZildfiUe. Land 11: AUWicle 373.

Thinning followed b\ burning increases overall fire severit\.

³UVing SXbliVhed daWa UegaUding Whe SeUcenW baVal aUea mRUWaliW\ fRU each cRmmeUcial
Whinning XniW WhaW bXUned in Whe AnWelRSe fiUe, cRmbined ZiWh SeUcenW baVal aUea mRUWaliW\
dXe WR Whe fiUe iWVelf fURm SRVW-fiUe VaWelliWe imageU\, iW ZaV fRXnd WhaW cRmmeUcial
Whinning ZaV aVVRciaWed ZiWh VignificanWl\ higheU RYeUall WUee mRUWaliW\ leYelV (cXmXlaWiYe
VeYeUiW\).´

BakeU, B.C., and C.T. HanVRn. 2022. CXmXlaWiYe WUee mRUWaliW\ fURm cRmmeUcial Whinning and a
laUge ZildfiUe in Whe SieUUa NeYada, CalifRUnia. Land 11: AUWicle 995.

Thinning followed b\ burning increases overall fire severit\.



³SimilaU WR Whe findingV Rf HanVRn (2022) in Whe AnWelRSe FiUe Rf 2021 in nRUWheUn
CalifRUnia, in RXU inYeVWigaWiRn Rf Whe CaldRU FiUe Rf 2021 Ze fRXnd VignificanWl\ higheU
cXmXlaWiYe VeYeUiW\ in fRUeVWV ZiWh cRmmeUcial Whinning Whan in XnWhinned fRUeVWV,
indicaWing WhaW cRmmeUcial Whinning killed VignificanWl\ mRUe WUeeV Whan iW SUeYenWed fURm
being killed in Whe CaldRU FiUe«DeVSiWe cRnWURYeUV\ UegaUding Whinning, WheUe iV a bRd\
Rf VcienWific liWeUaWXUe WhaW VXggeVWV cRmmeUcial Whinning VhRXld be Vcaled XS acURVV
ZeVWeUn US fRUeVW landVcaSeV aV a ZildfiUe managemenW VWUaWeg\. ThiV UaiVeV an imSRUWanW
TXeVWiRn: ZhaW accRXnWV fRU Whe diVcUeSanc\ Rn WhiV iVVXe in Whe VcienWific liWeUaWXUe? We
belieYe VeYeUal facWRUV aUe likel\ WR laUgel\ e[Slain WhiV diVcUeSanc\. FiUVW and fRUemRVW,
becaXVe mRVW SUeYiRXV UeVeaUch haV nRW accRXnWed fRU WUee mRUWaliW\ fURm Whinning iWVelf,
SUiRU WR Whe ZildfiUe-UelaWed mRUWaliW\, VXch UeVeaUch haV XndeUUeSRUWed WUee mRUWaliW\ in
cRmmeUcial Whinning aUeaV UelaWiYe WR XnWhinned fRUeVWV. SecRnd, VRme SUiRU VWXdieV haYe
nRW cRnWURlled fRU YegeWaWiRn W\Se, Zhich can lead WR a miVmaWch Zhen cRmSaUing
VeYeUiW\ in Whinned aUeaV WR Whe UeVW Rf Whe fiUe aUea giYen WhaW Whinning neceVVaUil\ RccXUV
in cRnifeU fRUeVWV bXW XnWhinned aUeaV can inclXde laUge e[SanVeV Rf nRn-cRnifeU
YegeWaWiRn W\SeV WhaW bXUn almRVW e[clXViYel\ aW high VeYeUiW\, VXch aV gUaVVlandV and
chaSaUUal. ThiUd, VRme UeVeaUch UeSRUWing effecWiYeneVV Rf cRmmeUcial Whinning in WeUmV
Rf UedXcing fiUe VeYeUiW\ haV been baVed Rn Whe VXbjecWiYe lRcaWiRn Rf cRmSaUiVRn VamSle
SRinWV beWZeen Whinned and adjacenW XnWhinned fRUeVWV. FRXUWh, UeSRUWed UeVXlWV haYe
RfWen been baVed Rn WheRUeWical mRdelV, Zhich VXbVeTXenW UeVeaUch haV fRXnd WR
RYeUeVWimaWe Whe effecWiYeneVV Rf Whinning. LaVW, VeYeUal caVe VWXdieV dUaZ cRnclXViRnV
abRXW Whe effecWiYeneVV Rf Whinning aV a ZildfiUe managemenW VWUaWeg\ Zhen Whe UeVXlWV Rf
WhRVe VWXdieV dR nRW VXSSRUW VXch a cRnclXViRn, aV UeYieZed in DellaSala eW al. (2022).´
(inWeUnal ciWaWiRnV RmiWWed)

DellaSala, D.A., B.C. BakeU, C.T. HanVRn, L. RXedigeU, and W.L. BakeU. 2022. HaYe ZeVWeUn
USA fiUe VXSSUeVViRn and megafiUe acWiYe managemenW aSSURacheV becRme a cRnWemSRUaU\
SiV\ShXV? BiRlRgical CRnVeUYaWiRn 268: AUWicle 109499.

Thinning followed b\ burning increases overall fire severit\.

WiWh UegaUd WR a SUeYiRXV U.S. FRUeVW SeUYice VWXd\ claiming WhaW cRmmeUcial Whinning
effecWiYel\ UedXced fiUe VeYeUiW\ in Whe laUge WallRZ fiUe Rf 2011 in AUi]Rna, DellaSala eW
al. (2022, SecWiRn 5.1) cRndXcWed a deWailed accXUac\ check and fRXnd WhaW Whe SUeYiRXV
anal\ViV had dUamaWicall\ XndeUUeSRUWed high-VeYeUiW\ fiUe in cRmmeUcial Whinning XniWV,
and fRUeVWV ZiWh cRmmeUcial Whinning in facW had higheU fiUe VeYeUiW\, RYeUall.

DellaSala eW al. (2022, SecWiRn 5.2) alVR UeYieZed VeYeUal U.S. FRUeVW SeUYice VWXdieV
Uelied XSRn b\ PUichaUd eW al. (2021) fRU Whe claim WhaW cRmmeUcial Whinning iV an
effecWiYe fiUe managemenW aSSURach and fRXnd WhaW Whe acWXal UeVXlWV Rf WheVe ciWed VWXdieV
did nRW VXSSRUW WhaW cRnclXViRn.

BaUWRZiW], K.J., eW al. 2022. FRUeVW CaUbRn EmiVViRn SRXUceV AUe NRW ETXal: PXWWing FiUe,
HaUYeVW, and FRVVil FXel EmiVViRnV in CRnWe[W. FURnW. FRU. GlRb. Change 5: AUWicle 867112.



The aXWhRUV fRXnd WhaW lRgging cRndXcWed aV cRmmeUcial Whinning, Zhich inYRlYeV
UemRYal Rf VRme maWXUe WUeeV, VXbVWanWiall\ incUeaVeV caUbRn emiVViRnV UelaWiYe WR
ZildfiUe alRne, and cRmmeUcial Whinning ³caXVeV a higheU UaWe Rf WUee mRUWaliW\ Whan
ZildfiUe.´

EYeUV, C., eW al. 2022. E[WUeme WindV AlWeU InflXence Rf FXelV and TRSRgUaSh\ Rn MegafiUe
BXUn SeYeUiW\ in SeaVRnal TemSeUaWe RainfRUeVWV XndeU RecRUd FXel AUidiW\. FiUe 5: AUWicle 41.

The aXWhRUV fRXnd WhaW denVe, maWXUe/Rld fRUeVWV ZiWh high biRmaVV and canRS\ cRYeU
Wended WR haYe lRZeU fiUe VeYeUiW\, Zhile mRUe RSen fRUeVWV ZiWh lRZeU canRS\ cRYeU and
leVV biRmaVV bXUned mRUe VeYeUel\.

USFS (U.S. FRUeVW SeUYice) (2022). GallinaV-LaV DiVSenVaV PUeVcUibed FiUe DeclaUed WildfiUe
ReYieZ. U.S. FRUeVW SeUYice, Office Rf Whe Chief, WaVhingWRn, D.C.

Thinning followed b\ burning caused a massive fire that destro\ed communities.

The Whinning UedXced canRS\ cRYeU and incUeaVed gURZWh Rf cRmbXVWible gUaVVeV, When
Whe Sile bXUning caXVed a hXge ZildfiUe WhaW VSUead UaSidl\ WhURXgh Whe Whinned fRUeVWV
befRUe deVWUR\ing man\ hRmeV.

BakeU, W.L., C.T. HanVRn, M.A. WilliamV, and D.A. DellaSala. 2023. CRXnWeUing OmiWWed
EYidence Rf VaUiable HiVWRUical FRUeVWV and FiUe Regime in WeVWeUn USA DU\ FRUeVWV: The
LRZ-SeYeUiW\-FiUe MRdel RejecWed. FiUe 6: AUWicle 146.

A SaWWeUn Rf RmiVViRnV Rf SeeU-UeYieZed, SXbliVhed UeSl\ aUWicleV, Zhich UefXWed and
diVcUediWed U.S. FRUeVW SeUYice UeVSRnVe aUWicleV, cUeaWed a ³falVificaWiRn´ Rf Whe VcienWific
UecRUd UegaUding hiVWRUical fRUeVW denViW\ and fiUe UegimeV. The cRUUecWed UecRUd VhRZV
WhaW hiVWRUical fRUeVWV ZeUe mXch denVeU Rn aYeUage Whan aVVXmed b\ Whe FRUeVW SeUYice
and ZeUe VhaSed b\ mi[ed-VeYeUiW\ fiUe, nRW meUel\ lRZ-VeYeUiW\ fiUe.

The RQl\ effecWiYe Za\ WR SURWecW hRPeV fURP fiUe iV hRPe-haUdeQiQg aQd defeQVible VSace
SUXQiQg ZiWhiQ 100 WR 200 feeW Rf hRPeV RU leVV.

CRhen, J.D. (U.S. Forest Service). 2000. PUeYenWing diVaVWeU: hRme igniWabiliW\ in Whe
Zildland-XUban inWeUface. JRXUnal Rf FRUeVWU\ 98: 15-21.

The Rnl\ UeleYanW ]Rne WR SURWecW hRmeV fURm Zildland fiUe iV ZiWhin aSSUR[imaWel\ 135
feeW RU leVV fURm each hRme²nRW RXW in Zildland fRUeVWV.



GibbRnV P, Yan BRmmel L, Gill MA, CaU\ GJ, DUiVcRll DA, BUadVWRck RA, KnighW E, MRUiW]
MA, SWeShenV SL, Lindenma\eU DB (2012) Land managemenW SUacWiceV aVVRciaWed ZiWh hRXVe
lRVV in ZildfiUeV. PLRS ONE 7: AUWicle e29212.

DefenVible VSace SUXning ZiWhin leVV Whan 130 feeW fURm hRmeV ZaV effecWiYe aW
SURWecWing hRmeV fURm ZildfiUeV, Zhile YegeWaWiRn managemenW in UemRWe ZildlandV ZaV
nRW. A mRdeVW addiWiRnal benefiW fRU hRme VafeW\ ZaV SURYided b\ SUeVcUibed bXUning leVV
Whan 500 meWeUV (leVV Whan 1641 feeW) fURm hRmeV.

S\ShaUd, A.D., T.J. BUennan, and J.E. Keele\. 2014. The URle Rf defenVible VSace fRU UeVidenWial
VWUXcWXUe SURWecWiRn dXUing ZildfiUeV. InWl. J. Wildland FiUe 23: 1165-1175.

VegeWaWiRn managemenW and UemRYal be\Rnd aSSUR[imaWel\ 100 feeW fURm hRmeV
SURYideV nR addiWiRnal benefiW in WeUmV Rf SURWecWing hRmeV fURm ZildfiUeV.

TUee UePRYal iV QRW QeceVVaU\ SUiRU WR cRQdXcWiQg SUeVcUibed fiUe aV aQ addiWiRQal cRPPXQiW\
VafeW\ bXffeU.

DecadeV Rf VcienWific VWXdieV haYe SURYen WhaW, eYen in Whe denVeVW fRUeVWV WhaW haYe nRW
e[SeUienced fiUe in man\ decadeV, SUeVcUibed fiUe can be aSSlied ZiWhRXW SUiRU WUee UemRYal, aV
demRnVWUaWed in Whe fRllRZing VWXdieV:

KnaSS EE, Keele\ JE, BallengeU EA, BUennan TJ. 2005. FXel UedXcWiRn and cRaUVe ZRRd\ debUiV
d\namicV ZiWh eaUl\ VeaVRn and laWe VeaVRn SUeVcUibed fiUe in a SieUUa NeYada mi[ed cRnifeU
fRUeVW. FRUeVW EcRlRg\ and ManagemenW 208: 383±397.

KnaSS, E.E., and Keele\, J.E. 2006. HeWeURgeneiW\ in fiUe VeYeUiW\ ZiWhin eaUl\ VeaVRn and laWe
VeaVRn SUeVcUibed bXUnV in a mi[ed-cRnifeU fRUeVW. InW. J. Wildland FiUe 15: 37±45.

KnaSS, E.E., SchZilk, D.W., Kane, J.M., Keele\, J.E., 2007. RRle Rf bXUning Rn iniWial
XndeUVWRU\ YegeWaWiRn UeVSRnVe WR SUeVcUibed fiUe in a mi[ed cRnifeU fRUeVW. Canadian JRXUnal Rf
FRUeVW ReVeaUch 37: 11±22.

Yan ManWgem, P.J., A.C. CaSUiR, N.L. SWeShenVRn, and A.J. DaV. 2016. DReV SUeVcUibed fiUe
SURmRWe UeViVWance WR dURXghW in lRZ eleYaWiRn fRUeVWV Rf Whe SieUUa NeYada, CalifRUnia, USA?
FiUe EcRlRg\ 12: 13-25.

Yan ManWgem, P.J., N.L. SWeShenVRn, J.J. BaWWleV, E.K. KnaSS, and J.E. Keele\. 2011. LRng-WeUm
effecWV Rf SUeVcUibed fiUe Rn mi[ed cRnifeU fRUeVW VWUXcWXUe in Whe SieUUa NeYada, CalifRUnia.
FRUeVW EcRlRg\ and ManagemenW 261: 989í994.
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