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California Wildfires in Perspective 

Presenter
Presentation Notes
Despite the fact that southern California comprises a relatively small portion of the western US, 
due to the resources at risk, suppressions costs dominate the US wildfire suppression costs





Fire Return Interval 
Departure 
 
Extent to which 20th & 21st 
century fires burned  
at frequencies similar to  
pre-Euroamerican 
settlement 
 
 Northern CA  (deficit)   

Southern CA  (excess) 

 (Safford and Van de Water 2014) 
 

Presenter
Presentation Notes
Additionally, human populations have greatly accelerated fire frequency in the southern half of the State
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U.S. 
 
Mexico 



 
   Population        Total     Cause 
      Density     # of Fires  
                      ______________________________
         #                    #          % 
   per km2    per million hectares     due to  
               per year      lightning 
   ____________________________________                   
                                                          

 
 

Northern CA       25 
 Coastal           507     3 
 Interior         456   55 
 
Southern CA    275 
 Coastal   4,290   <1 
 Interior   2,803     6 
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(photo by R. Halsey) 

Laguna Fire 1970 

Laguna 1970 
Viejas Fire 2001 

Laguna 1970 
Viejas 2001 
Cedar Fire 2003 

Photo:  Richard Halsey 

Presenter
Presentation Notes
Although chaparral is fire-adapted, this is a misnomer, it is adapted to a particular fire regime
Readily displaced by exotic annuals



San Diego County --- 2003 & 2007 fires 

Presenter
Presentation Notes
Indirect effects is accelerated fire frequency and repeat fires at short intervals increase potential for type conversion to 
exotic grasslands



Type conversion from native shrubland to exotic 
grassland has been significant in the 20th century 

 

(Syphard unpublished data) 



Highest historical fire frequency in those areas mapped as  
          having changed from shrubland to grassland 

(Syphard unpublished data) 



Photo:  Anna Jacobsen 

Short interval fires                             Type conversion 

Longer fire season 
Increased fire frequency 
Accelerated type conversion 



Landscape conversion 

Accelerated increases in fire frequency 

Collision between  

human footprint & human welfare  

(Photo: Richard Halsey 

Presenter
Presentation Notes
Although grass fires are less intense they move much faster and as exemplified by the 1949 Mann Gulch Fire stands as one of the 
deadlest fire fighter disasters



Photo: Chris Doolittle 

Presenter
Presentation Notes
Nowhere in the world do wildfires do a better job a leveraging the human imprint than in southern California. 
In addition, urban sprawl has led to large metropolitan centers juxtaposed to watersheds of flammable shrublands
with increasing periurban populations intermixed with dangerous fuels, greatly impacting human welfare



 
   
 
Californians Gather To Celebrate Annual Wildfire Tradition 
 
                      Residents took part in rituals like picking through the charred remains of                           
                      their homes and feigning shock that this could happen to them. 

Presenter
Presentation Notes
Indeed, as captured by this article from the ONION, the Southern California lifestyle includes an (almost) annual tradition of destructive wildfires

http://www.theonion.com/


                                                                               Losses 
Year Fire  County      Ha      Structures  Lives 
----------------------------------------------------------------------------- 
 
1889 Santiago Cyn  Orange   125,000      0     0 
1932     Matilija  Sta Barbara     88,990     0     0  
1970 Laguna  San Diego   70, 500 382     5  
1985 Wheeler #2   Ventura        49,700     0           0 
2002 Pines  San Diego    24,965   45     0 
2003 Cedar  San Diego  109,500         2,232   14  
2003 Paradise San Diego    22,905            169     2  
2006  Day  Ventura        65,500    11          0 
2007  Zaca  Sta Barbara    97,300      1     0 
2007 Witch  San Diego    80,200          1,650     2 
2007 Harris  San Diego    36,715  548     5 
2007 Old  San Bernardino     80,200  993     6 
2009 Station  Los Angeles    64,990   209           2  

Large Fire Events Are a Natural Feature of This Landscape 

(from Keeley & Zedler 2009, and other) 

Presenter
Presentation Notes
Large fire events are a natural feature of this landscape
What has changed is their impact on humans
And this is accelerating





Presenter
Presentation Notes
We see constant media warnings that climate change represents a major threat to future wildfire losses
While there is a solid basis for this association, it by no means is universal in the Western US and there is
Good reason to believe population growth may present a far greater hazard on many landscapes.



1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

5
6
7
8
9

10
11
12

W
in

te
r t

em
pe

ra
tu

re
 (o C

)

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

5
6
7
8
9

10
11
12

W
in

te
r t

em
pe

ra
tu

re
 (o C

)

Ash Mountain (518 m)

r2 = 0.02
P = 0.142

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

12
13
14
15
16
17
18
19
20

Sp
rin

g 
te

m
pe

ra
tu

re
 (o C

)

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

12
13
14
15
16
17
18
19
20

Sp
rin

g 
te

m
pe

ra
tu

re
 (o C

)

Ash Mountain (518 m)

r2 = 0.00
P = 0.984

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

24

25

26

27

28

29

Su
m

m
er

 te
m

pe
ra

tu
re

 (o C
)

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

24

25

26

27

28

29

Su
m

m
er

 te
m

pe
ra

tu
re

 (o C
)

Ash Mountain (518 m)

r2 = 0.00
P = 0.605

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

16
17
18
19
20
21
22

Au
tu

m
n 

te
m

pe
ra

tu
re

 (o C
)

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
YEAR

16
17
18
19
20
21
22

Au
tu

m
n 

te
m

pe
ra

tu
re

 (o C
)

Ash Mountain (518 m)

r2 = 0.00
P = 0.822



Cal Fire 1919-2013                                                                  USFS 1910-2013 

U.S. Forest Service  
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(c)  USFS - Sierra Nevada
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(e)  USFS - South coast

(from Keeley & Syphard 2015, in review) 
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(Stahl et al. 2007) 



* 

(Keeley et al. in prep) 



Fires are more destructive today because of urban sprawl  
that forces homes into watersheds of dangerous fuels 
Since 2000, an average of 1000 homes per year lost to fire 

Presenter
Presentation Notes
The human impact is accentuated due to the fact that humans are expanding out into the wildland area
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Presenter
Presentation Notes
We’ve heard much about the impact of population growth on resource availability	
Some will advocate we can offset this resource depletion through technological solutions
And changes in consumption by resource hogs like US citizens
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Human footprint 

Presenter
Presentation Notes
Regardless of patterns of consumption, 
populations leave an imprint on the environment and this is often unrelated to patterns of consumption; 
Displacement of other ecosystem components through development is a DIRECT way of affecting this footprint.
Indirectly, human great leverage their imprint through changing ecosystem processes, and in some regions 
Wildfires is one example where humans have altered the environment far removed from population centers. 
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Human footprint 

Presenter
Presentation Notes
As this fire footprint expands, it has direct impacts on human welfare
But in addition there are feedback processes that alter landscape fuels in a way can accelerate fires
And some landscapes are on a trajectory leading to a tipping point where vegetation switches may
accelerate a fire impacts on both ecosystems and human welfare
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San Diego County 

Presenter
Presentation Notes
Growth is expected to continue through the first half of the century (and these may be conservative)



Potential Collision Ahead 
2010 2050 

As populations increase, ignitions during severe fire weather events are likely to increase 
As populations move eastward, the potential size of Santa Ana wind driven fires increase 
Losses of lives and property will likely increase dramatically 
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