
The2020 A!mec/1, fire in southern Oregon 
decimated residential neighborhoods. Wildfire Mitigation 

.~~------------------------

T he 2020 wildfire season 
set a record for acres 
burned in the U.S. since 

1983, and fire season started early 
for 2021 with drought conditions 
continuing across most of the 
country. At this writing, the U.S. 
Drought Monitor shows much of 
the West experiencing extreme 
and exceptional drought along 
With temperatures of 4-15 degrees 
above normal. In addition to 
ramping up firefighting resources, 
the Forest Service, other federal 
agencies, state agencies, and 'local 
governments are responding to 
the wildfire threat with increased 
spending· for mitigation projects. 

California allocated more 
than $500 million on wildfire 
prevention efforts just for 
springtime projects. Congress 
is getting involved with various 
pieces oflegislation, and President 
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Biden'li budget request calls for 
spending $1.7 billion "for high­
priority hazardous fuels and forest 
resilience projects," an increase 
of $476 million. If we learned 
nothing else from last year's 
fires, it's that weather-driven fires 
are unstoppable, which raises 
questions. Will this increased 
spending on fire mitigation benefit 
our forests? Willjt benefit at-risk 
communities? 

Most of our readers- are likely 
familiar with the root pro~em. 
A Century of fire suppression 
produced dense, overgrown 
forests that have proven re 
suscept1 e to pests, dise;jse, 
drought, and catastrophic wilgfu:e. 
The commonsense solution would 
seem to be simply thinning the 
foi:ests to reduce wildfire risks, 

' but fire ecologists say the issue is 
more complicated than that. A 

2008 report by Reinhardt, Keane, 
Calkin, and Cohen cautions against 
actin&" on misconceptions about 
fuel treatments and their use as, "a 
panacea for .fire hazard reduction. 
... Given the right conditions, 
wildlands will inevitably bll.{n," 

As the 2020 fires demonstrated, 
those conditions - high temps, 
low humidity, high wind - have 
become more common across the 
West, producing ever larger fires 
that account for the vast majority 
of acres burned each year. When 
fire conditions prevail, high winds 
carry embers for miles, jumping 
rivers, lakes, and fire lines. 

Reillpardt et at also note that 
these fires bum through ·areas that 
have been thinned. In facl, without 
follow-up treatments, thinning 
can-increase the intensity

0 

of large 
fires. The lower density of trees 
al1ows winds to blow with less - ., 



Obstruction, and more sunlight on 
the forest float dries the ground 
and encourages -flammable 
shrubs and invasive plants to 
grow and spread more rapidly. 
Maintaining the desired conditions 
requires ongoing, labor-intensive 
management and, accordiI;g to a 
1994 report by W.L Baker,~y 
.take up to seven treatments before 
conditions resemble pre-fire­
suppression fores.ts. 

John Muir Project Director 
Chad Hanson, a forest ecologist, 
said a growing body of research 
suggests that removing trees 
doesn't protect forests from 
wildfire but may contribute to 
more intense wildfires. He and his 
fellow researchers have conducted 
multiple studies that support 
his opposition to logging and 
mechanical thinning of forests. A 
2016 report thathe co-authored 
concludes, "Forests with the highest 
levels .of protection from logging 
tend to bu:rn least severely." 

Mark Finney, a Forest Service 
research forester, studies the 
physical processes of fire spread. 
He led a team that studied the 
Hayman fire, which was then 
the largest Colorado wildfire on 
record, Finney's team determined, 
"Fuel breaks and treatments Were 
breached by ma'ssive spotting and 
intense surface fires .... Extreme 
environmental conditions 
... overwhelmed most fuel 
treatment effects .... Suppression 
efforts had little benefit from 
fuel modifications." The team 
concluded that the primary 
objective of fuel treatments 
should be to make wildfire "less 
severe, rather than to reduce 
wildfire extent or make it easier to 
suppress." 

Finney promotes restoring 

The- C;imp Fire in Cc1/lfoml<l, ,w/'1/ch clt'lstro.ved we l(lWrt of Pwi:lclise, /Jurncd mqr"e 
mtensefy in a previo,us!y /oggt:d i!re~ (foteground) tlM/1 i11 an adjai:.en( section of 
unlogged forf1st Vvlle(e 1rwt11re tr1:es $utvlved l'he /i/aze /photo by C!iac/ Mc1ns1.111), 

fire-prone forests to conditions~hat 
mimic the forest structure prior 
to hre suppression policies. For 
millennia, he points out, Nativ 
American communities in fire-
prone regions used fires to manage 
the landscape, shaping forests and 
grasslands in ways that minimized 
the community risk from fires 
as well as the likelihood of high­
severity fires. Because our frequent­
-fire forests have changed so much 
since fire was removed from the 
landscape, Finney advocates for 
"structural restorati9.n'' as a way of 
retun1ing western U.S. forests tq ~­
"something that is sustainable." The 
key, he asserts, is prescribed fire. 
"Drier forest types were sustained 
by periodic burning." 

As the local tribes recognized, 
the forest needs repeated 
management, "not one and 

done," Finney remarked. "We 
get all wrapped around the axle 
because we're not considering the 
maintenance. The only way to 
maintain a forest in a low-hazard 
condition is through repeated 
b1frning ... but you Can't introduce 
fire without Some mechanical 
treatment first .. ,. You can't restore 
structure without mechanical 
means. 

As Finney elaborates in a recent 
paper, ,iwe believe th,;1.t the primary 
goal of fuel treatment should be 
to create landscapes in which fire 
can occur without devastating 
consequences. Once these 
conditions have been achieved, 
wildfire need not be as vigorously 
suppressed and can itself play a role 
in maintaining these landscapes. 
Fuel treatments should not be 
used to reduce or eliminate fire 
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The 2020 CZU Lightning Complex fire burns in California's Sama 
Cruz Mountains, The fitegrew to more than 85,000 acres and 
destroyep over 900 structures (photo by lnkfein, Wikipedia). 

from landscapes. Fuel treatment programs should ... 
encoura ear of fire to the landscape and improve 

e resilience and sustainability of U.S. ecosystem ." 
or Finney, the bottom line is that we're playing 

catch-up, and we've got a lot of catching up to do. 
"We've been ignoring this for a ldng time. ~d 
to ~et millions of acres under a treatment regime, J 

and we need to think at landScape scales. We need to 
strategically begin to introduce treatments onto the 
landscape to obstruct fires from traveling so far." 

Finney contributed to a 2018 study addressing fuel 
loads in Sierra Nevada forests where severe drought 
"compounded by forest densification from decades 
of fire suppression" produced "unprecedented" tree 
mortality. The study concludes that wildfire severity 
"may be little affected" in the first dei;:ade following 
widespread tree mortality from bark be·etles or 
drought. However, "extensive loading of large-sized 
woody fuels in future decades may contribute to 
dangerous mass fires< ... Such intense fires could 
prevent forests from becoming re-established." 

Finney emphasizes that the combination of 
historical fire suppression combined with climate 
change create a lot of unknowns. "Our forests 
currently have high densities of susceptible trees. 's 
~-· To o not ou every naive. 
• ... It's also important to have private landowners doing 
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their part," which finally gets us to the second question: 

How much will fire mitigation efforts benefit our 

communities? 
In his most recent paper, Finney observd, 

"Engineering solutions to reduce vulnerability of 

buildings and other infrastructure to wildfires face 
few technical obstacles," yet issues like cost and 

enforcement challenges "impede widespread adoption 

of changes in building design and materials." 
In this regard, Finney and Hanson agree. In fact, 

Hanson.said fire mitigation efforts should start with 
homes and be limited to a 100-foot radius around each 

home. "We need to work from the home out to the 
forest." After fireproofing homes and other buildings 
by cleaning gutters, installing metal roofs, a'nd so forth, 
Hanson emphasizes defensible space, especially the 30-

foot radius_closest to the building, where dry grasses 

and small trees should be removed. He questions the 

value of ''vegetation management'' beyond 100 feet 

from the house but believes that, with a relatively srqall 

investment, most homeowners could be 95 percent 
effective at saving their homes from wildfire. 

Without doubt, the wildfire situation is ' 

complicated, largely because more than a century of 

fire suppression has taken our forests into uncharted 
territory, but it has become clear to ecologists that fire 

is an integral part of our forests. As Finney said, "Fire 

is an excellent ally, and we've not taken advantage of 

that, partially through fear .... We're more vulnerable 

to fire than the native peoples who had none of our 

technology. Th_ey used it routinely, and they persisted 
here for upwards of 10,000 years." 

A prescribed frre in Yosemite National Park removes flammable 
undergrowth to mitigate the-risk of catastrophic wildfire, 
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FOREST MANAGEMENT AND CONSERVATION OF 
BOREAL OWLS IN NORTH AMERICA 

GREGORYD. HAYWARD 
Department of Zoology and PhysWWgy, Uni:uersity of !-Boming. Laramie, WY 82071 US.A. 

AasTAAcr.---Boreal Owls {Aegi,liusfune,ws) in North America occur throughout the borea! foi:-ests of 
Canada and Alaska and in subalpine furests of the Rocky Mountains north of central New Mexico. A 
recent assessment of Boreal Owl conservation st.ams in the western mountains of North America sug­
gesred that Boreal Owls were not in immediate peril. However, in the Jong-tenn and in selected local 
~as, Boreal Owls likely face,s.~n.servatjon pmh!~ms. This condusion reflects the hypothesized response 
of Boreal Owls to the type and pattern of forest harvest that occucred in the pai;t and may occur in the 
future. Over the last 40 yr, a majority of timber harvest occun-ed as clear-cutting: that removed the older. 
more diven;e forest stands. Forest structure influences the availability of sl..Utable cavities, the quality of 
roost sites, the foraging movements of individual owls and prey availability. Componenrn of mature and 
older forests are especially- important t9 Boreal Owl habitat quality; the owls nest in large tree cavities 
and prer populations are most abundant in older forest stands. Clear--cut sites will remain u~-~!~trable 
for roosting or foraging for a cen~_<?LIP-.'::'.t:e_anci.,;:;~-n<::!!E"e<:5_ will_ nqt devi,loA in some_ ~u;i,ations 
for"two··centunes 6i1oiiger. Timbe~ harvest which mainF:alns comPonents of mature forest well dispersed 
aCToSs- the 1:uidsc.ij)e Im:iy"be compatible with .:onsen-ation of Bo real Owls. In particular, forest manage­
ment must consider the consequences- of management decisioQ.S a.cross broad spatial scales and over a 
long-tenn horizon. M~tapopulation mode~1:.!_l[ ~d exe_1_:~~~?~<;>!!.__!-h_~~~~-I'-~P,?Y.~_1E..~~~:fi.ent will 
he nece=, to deH:lop timber harvest practices compatible with <:onservation of Boreal Owls. 

KE\' WORDS: fa= manag,m,mt; .&m-.al Owl; Aegolius funereus; 11/00d~ ,moll mammals; adaptive manag,:me,r.t 
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Administraci6n Forestales r Conservad6n de Buhos Boreal en None America 

RFSlJMEN.-El BUho Boreal Aegw:iu.. fa~ en none am<!rica (K:UITe en tad.as p:u-= de bosques boreal 
en Canada y Alaska y en bosques sub-alpino en las montaii.as Rooosas none de cenu-o Nuevo Mexico. 
Una evaluaci6n recieme· dcl estado de conserv.u:i6n del Biiho Boreal en las montaiias del oeste en none 
amfrica sugiera que el Biiho Boreal no esti eri peligro inmediato. Sin embargo, en la 1arga duraci6n, y 
en ireas seleccionadas en el local, Biiho Boreal pueden enconcrarse con problemas de conservad6n. Esta 
conclUS,6n reflecta !a respuesta hipotesisada del bu.ho boreal para el tipo y ejemplo de oosecha5 de bosque 
que ocl)rri6 en el pasad6 r puede ocurrir en el futuro, En los iiltimos 40 aiios una mayoria de cosecbas 
de rnadera ocurri6 en el cone-comp!eto que quito areas de bosque maduros y de mas diversidad. La 
estructura.de bosque influencia la disponibilidad de parc:elas suficiente, la'calidad de perchas, los movl­
mientos de focraje de btThos solitaries,· y la disponibilidad de ca=. Componente de bosques ·maduros y 
vlejo,'i son especialmente importance al h.ibitat del Bubo Boreal: Los biihoo hacen nidos en cavidades 
gr.m.des de los arboles y poblaciones de cazar son mas ahundante en parcelas de bosque vlejas. Sitios 
cortadoxompleto se quedaran inconveniente par,:i. perchas o forraje para un siglo o. mas y .irboles con 
nidos nuevos no se desarrollan en unos .situadones por dos siglos o mas. Cosecha de maderas que man, 
tienen componente de hosques rnaduros bien dispersos a trave5 el paisaje puede estar compatible con la 
conservaci6n de Biihos Boreal. En particular la administrad6n de bosques necesita considerar las conse­
cuencias de las decisiones que hace a ttavi:s de la escala de espacio amplio y sobre suficiente riempo con 
perspectiva. Modelos de meta-poblaci6n y experimentaci6n a traves de administtaci6n adoptivo va ser 
necesario para desarrcllar costumbres compatible de cosechas de madera. ,:on conservaciOn de Biihoo 
Boreal. 

The Nonh American distribution for Boreal 
Owls (Aegolius funereu;;) forms a relatively concinu~ 
ous band extending from the Pacific to Atlantic 

[Traducci6n de Raul De La G-.m:a, Jr,] 

coasts in the boreal forests of Alaska and Cana(. ~ 
(Godfrey !986). South of the continuous transcon­
tinental band, disjunct population.~ occur in the 
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componems of the to,--:'ft sysie:m. This portion of a !ai-ger envimgram (Hayward 1994b) focuses on Boreal Owl nesting 1 anic-ng forest hab1ra.c; 
ecology. f observations of owh 
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based more on efficiency in finding a cavity than 
increased survival after locating a nest. 

The same studies in Idaho suggest that patch 
size may not be an important ch~cteristic of nest 
sunds. Nest st.ands ranged in size froin 0.8 to 14.6 
ha and averaged 7.6 ha. 

&asting habitat. Patterns of roosting habitat use 

also suggest these owls choose forests with partic~ 
ular sa:ucuu-al features during certain ti.mes, ,of the 
year. In Idaho, forest structure at summer roost 
sites differed substantially from paired random 
sites. Roost sites had higher canopy cover, basal 
area, and maybe most important, were significantly 
cooler microsites (Hotelling's T2, P < 0.001) (Hay~ 
ward et al. 1993). In summer, and particularly in 
the southern portion of their range, Boreal Owls 
6:0.d roost sites tp Wioimize heat stress. We wit~ 
nessed owls gular fluitering and other behaviors 
associated with beat stress when the temperature 
¾'aS as mild as l8~C. I hypothesize that the cleva~ 
tional distribution of Boreal Owls in the Roclies 
may be determzned, in part, by summer tempera-

those with mature sp 
rures and the availabilicy- of cool mkrosites fo ture larch (r.anx sft.), 
roosting. Forest structure, then:, may influence ·.h derosa) or a,;pen (Popi 
distribution of Boreal. Owls through an interacLu the greatest abundant 
with limitation by heat stress. , 1992, 1993). In othei 

Fwaging habitat. A variety of evidence suggests ' forests that generally 
that Boreai Owls in the Rockies forage principally ties in mature spruce-
in mature and older forest, especially spruce--firfor- habit.at 
ests (Hayward 1987). These observations are cor- i More direct eviden, 
rob!E_ated by evidence that red-backed voles c_cleth- notion that landscape 
rionrnnys g, ~ r resent a dominant e for Bo- Bo real Owl density a' 
re ls throughout thei e i 1 portion of Scotch pin 
ica (Bond.mp,- 1e sen 1978, Paltner 1986, Hayward ; creased and the prop• 
and Garton 1988, Hayward et al. 1993). Red- f est (Picea abies) and­
backed voles are pri.ncipally forest voles (Hayward quality of territories 
and Hayward 1995}, Our studies of small mammals ~ nesting) increased (K, 
in Idaho found redbacks were up to nine times 1, sion that territories wi 
more abundant .in mature spruce--fir forest than rural l;md (lll small pa 
other forest habir.ats (Hayward et al. 1993). The I lry habitat was corrob( 
argume'nt for the importance of mature forest for ing frequency and du 
foraging stems also .from observadons of snow •1· Regional Sc~ Ha' 
characteristics in openings, young forest and ma- broad geographic sea 
rure forests. Snow cru:,ting is significantly reduced Boreal Owls may also 
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