Perturbations in Fire-Prone Ecosystems Resulting in Exotic
Plant Invasions
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Keeley et al. 2012. Fire in Mediterranean Ecosystems, Cambridge Press



Fire frequency Historical/‘natural’ frequencies tied to productivity
e.g. moderately productive mixed conifer forests in the West
produce sufficient surface fuels to carry fire at decadal scales§
and have sufficient lightning ignitions for high fire frequency ®
resulting in a fuel gap between surface and canopy
—— leading to low intensity surface fires

In contrast, lodgepole and jackpine forests at higher latitudes
have a shorter growing season, thus lower productivity and
slower accumulation of fuels leading to longer-interval
fire frequencies (century scale), plus tree growth rates|
are insufficient to outgrow surface fuels

— contributing to high intensity crown fires




Perturbations Extent to which 20t & 215t century fires have burned at
frequencies similar to pre-Euroamerican settlement
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(Safford & van Water 2014)



Fire frequency Historical/'natural’ frequencies tied to productivity

e.g. moderately productive mixed conifer forests in the West
produce sufficient surface fuels to carry fire at decadal scales§
and have sufficient lightning ignitions for high fire frequency ®
resulting in a fuel gap between surface and canopy

—— leading to low intensity surface fires

In contrast, lodgepole and jackpine forests at higher latitudes
have a shorter growing season, thus lower productivity and
growth rates, thus, fuels accumulate more slowly contrlbutlng
to longer-interval fire frequencies (century scale)
— |eading to high intensity crown fires
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“OF CALIFORNIA

AN ECOLOGICAL STUDY OF THE CHAPARRAL AND
ITS RELATED COMMUNITIES

BY

WILLIAM 8. COOPER

fire. The patchy transition between grassland and chaparral is
also explained, for fires started in the valleys, where most of the
Indian population lived, would spread into the surrounding ranges,
in various directions and to varying distances. Certain areas would
escape, and these would be larger and more numerous toward the
interiors of the mountain systems, where paucity of population
would reduce the starting of fires to a minimum. The reasons for
the burning I have not been able to discover.
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ype conversion from native
shrubs to native herbs was in
a quasi-disequilbrium vulnerable
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Laguna Fire 1970

Crown-flre regime:
perturbed by high fire
frequency
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Fire severity . ligher fire intensity leads to more severe impacts
" can convert vegetation types

Alaskan spruee«forests are flre*adg
Human perturbation‘in rm of.gjobal
b I warmlng has changed flreflntenSIty/severlty >
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Increasing severity due to fire suppression reduction in fire frequency
in conifer forests can change fuels consumed

Switching from surface to crown fires
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Fire Regime Parameters

Frequency
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Fuels consumed

Landscape pattern

Keeley et al. 2012. Fire in Mediterranean Ecosystems, Cambridge Press



Landscape pattern of burning Patch dynamics can play a crltlcal role
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Great Basin Sage: Fire a‘dﬁﬁted '

Like chaparral it burns in high intensity crown fires
Unlike chaparral dominants mostly lack seed banks or resprouting
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Landscape pattern of burning Patch dynamics can play a critical role
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Discontinuities in fuels results in patchy burns
Remnant unburned patches are meta populations
that recolonize burned patches



Major perturbation of Great Basin Sage has been a combination of
intensive livestock grazing and prescription burning

These perturbations have favored invasion of cheatgrass

iy T TR
- el .
- 1 = r -

-

'~ Chettgrass has chiunged fuel

-
-

: "_: 7\}‘ L \:;' :
‘ (,.*-, 4¢ 4 v
- v# f -
affecting patcf?sj.ze 6ﬁmburned sage scrub
thus altermg»mega n%pulatlon dynamlcs
leading to type convers:on to. grassland




\

a USGS

science for a changing world h
A S

!

& Science
Program

‘ -ﬁi

' ORNIA DEPARTpR '
LIF Ny Op
lo,

CAVCTRY &FIRE PROTE
€5 3
708 N

,t M SAN DIEGO STATE
| i S UNIVERSITY

j o Leadership Starts Here
} MHDP

/ USGS Hazards Project




