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How are forests structured under an active-fire regime? 
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One	  goal	  of	  current	  forest	  management	  is	  the	  
promotion	  	  of	  resilience	  to	  environmental	  
disturbances	  like	  fire,	  which	  is	  projected	  to	  
become	  more	  common	  and	  severe	  under	  a	  
warmer	  climate.	  Structurally	  and	  compositionally	  
heterogeneous	  forests	  are	  thought	  to	  be	  more	  
resilient	  to	  severe	  disturbances,	  but	  heterogeneity	  
in	  modern	  Sierran	  mixed	  conifer	  forests	  has	  been	  
greatly	  decreased	  by	  a	  history	  of	  widespread	  
logging	  and	  a	  century	  of	  fire	  suppression.	  	  
	  

Restoring	  forest	  ecosystems	  requires	  a	  set	  of	  
reference	  conditions	  that	  can	  serve	  to	  guide	  
management.	  Reference	  conditions	  are	  best	  
derived	  from	  contemporaneous,	  properly	  
functioning	  ecosystems,	  but	  the	  extent	  of	  
ecosystem	  alteration	  in	  many	  western	  forests	  has	  
necessitated	  a	  heavy	  reliance	  on	  historical	  data.	  
Many	  historical	  stand	  reconstruction	  studies	  have	  
now	  been	  carried	  out	  in	  Sierran	  mixed	  conifer	  
forests,	  but	  such	  studies	  necessarily	  lack	  
information	  on	  the	  natural	  range	  of	  variability	  for	  
many	  important	  variables.	  These	  include	  small	  
tree	  density,	  surface	  fuel	  conditions,	  coarse	  
woody	  debris,	  understory	  vegetation,	  and	  
variation	  of	  forest	  structure	  with	  topography.	  In	  
addition,	  most	  historical	  data	  come	  from	  periods	  	  
	  
	  

	  
with	  different	  climatic	  conditions	  than	  today	  or	  
the	  projected	  future.	  
	  

Lydersen	  and	  North	  addressed	  these	  shortfalls	  by	  
assessing	  forest	  heterogeneity	  under	  current	  
conditions	  in	  rare	  forest	  stands	  that	  continue	  to	  
be	  characterized	  by	  an	  active	  fire	  regime.	  The	  
authors	  sought	  to	  determine	  how	  mixed	  conifer	  
forests	  under	  an	  active	  fire	  regime	  differ	  from	  
forests	  under	  fire	  suppression.	  	  They	  focused	  on	  
three	  factors:	  (1)	  the	  size-‐class	  distribution	  of	  live	  
stems;	  (2)	  the	  influence	  of	  topography	  on	  forest	  
structure;	  and	  (3)	  fire	  effects	  on	  understory	  plant	  
dynamics.	  	  
	  

Management Implications 
 

Use	  topography	  as	  a	  guide	  for	  managing	  
large	  diameter	  trees,	  and	  prescribed	  fire	  to	  
create	  canopy	  openings	  that	  can	  be	  
occupied	  by	  fire-‐tolerant	  conifer	  seedlings.	  

Fire-‐intolerant	  species	  that	  established	  
after	  fire	  suppression	  and	  now	  dominate	  
the	  intermediate	  size	  classes	  may	  be	  less	  
likely	  to	  die	  in	  low	  intensity	  fires.	  

Landscapes	  under	  an	  active	  fire	  regime	  
exhibit	  topography-‐driven	  variability	  in	  
forest	  structure,	  fuel	  conditions,	  and	  
canopy	  cover	  and	  provide	  a	  diverse	  array	  of	  
habitat	  for	  sensitive	  species.	  

 

http://link.springer.com/article/10.1007/s10021-012-9573-8/fulltext.html


	  
California	  Fire	  Science	  Consortium	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Research	  briefs	  and	  other	  resources	  online	  
Joint	  Fire	  Sciences	  Program	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  http://www.CaFireSci.org	  
	  

	  

Study	  areas	  were	  selected	  through	  a	  GIS	  query	  
identifying	  old-‐growth	  status,	  location	  of	  low	  
severity	  burns,	  and	  recent	  fire	  history.	  	  From	  this	  
subset,	  study	  sites	  were	  selected	  that	  had	  
experienced	  at	  least	  two	  low	  severity	  fires	  
(wildfire	  or	  prescribed	  fire)	  in	  the	  last	  65	  years,	  
with	  one	  being	  in	  the	  last	  30	  years.	  	  The	  authors	  
note	  that	  selected	  study	  sites	  experienced	  some	  
period	  of	  fire	  suppression	  in	  the	  past	  but	  maintain	  
that	  they	  represent	  useful	  references	  for	  restoring	  
an	  active-‐fire	  regime	  in	  forests	  with	  a	  history	  of	  
suppression.	  
	  

Within	  each	  study	  plot,	  topography,	  surface	  fuels,	  
trees,	  snags,	  shrubs,	  regeneration	  and	  canopy	  
cover	  were	  assessed.	  	  Maximum	  char	  height	  was	  
used	  as	  a	  surrogate	  for	  overall	  fire	  intensity.	  
	  

The	  study	  found	  that	  the	  forest	  understory	  
(shrubs,	  seedlings,	  saplings)	  is	  influenced	  by	  fire	  
frequency	  and	  intensity.	  	  Differences	  in	  the	  
understory	  are	  promoted	  by	  variation	  in	  fire	  
intensity,	  with	  shrubs	  becoming	  more	  dominant,	  
and	  small	  trees	  less	  dense,	  in	  frequent,	  higher-‐
intensity	  fires.	  Canopy	  tree	  metrics	  are	  influenced	  
by	  topographic	  variability,	  with	  stands	  character-‐
ized	  by	  fire-‐intolerant	  trees,	  high	  basal	  area,	  high	  
canopy	  cover,	  and	  abundant	  large	  snags	  and	  logs	  
tending	  to	  be	  found	  in	  areas	  of	  low	  slope	  position	  
where	  conditions	  are	  more	  mesic.	  Fire-‐tolerant	  
trees	  and	  more	  open	  forests	  tend	  to	  occupy	  more	  
xeric	  sites	  and	  higher	  slope	  positions.	  	  
	  

Although	  all	  of	  the	  study	  sites	  had	  experienced	  at	  
least	  two	  fires	  in	  the	  last	  century,	  tree	  size-‐class	  
distributions	  revealed	  that	  distinct	  changes	  had	  
occurred	  as	  a	  result	  of	  fire	  suppression.	  A	  compar-‐
ison	  between	  fire-‐tolerant	  and	  fire-‐intolerant	  tree	  
species	  showed	  that	  more	  fire-‐intolerant	  trees	  
(especially	  white	  fir)	  established	  during	  fire	  sup-‐
pression.	  These	  trees	  now	  dominate	  intermediate	  
size	  classes	  in	  lower	  and	  middle	  slope	  positions,	  
while	  larger	  diameter	  fire-‐tolerants	  continue	  to	  
persist	  on	  upper	  slopes	  and	  ridge	  tops.	  	  Fire-‐
intolerant	  species	  of	  substantial	  size	  may	  be	  more	  
resistent	  to	  mortality	  in	  cases	  of	  low	  intensity	  
prescribed	  fires,	  allowing	  them	  to	  survive	  to	  
eventually	  replace	  the	  large	  fire-‐tolerant	  pines	  
that	  dominate	  these	  sites.	  Since	  white	  fir	  and	  
other	  fire-‐intolerant	  species	  are	  more	  sensitive	  to	  
water	  stress	  under	  dry	  growing	  conditions,	  
management	  for	  forest	  resilience	  to	  climate	  	  

change	  is	  often	  focused	  on	  restoration	  of	  fire-‐
tolerant	  species.	  Managers	  will	  need	  to	  consider	  
how	  topography	  and	  fire	  interact	  to	  affect	  the	  
sustainability	  of	  restoration	  actions.	  
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Figure	  3.	  	  Average	  basal	  area	  of	  live	  (fire	  tolerant	  and	  
intolerant)	  trees	  by	  slope	  position	  and	  aspect.	  


