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Presenter
Presentation Notes
Map shows estimates of average long-term historic fire cycles (pre-industrial).
Exact numbers are less important than the variation across western Canada.



Grasslands 

How Severe? 

How Big? 

A Fire Regime How Often? 

Boreal Forest 
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But the time between fires is only one of several key patterns for fire.  The 3 most important are
Timing (how often), how severe, and how big?
Each “fire regime” has a unique combination of these 3 parameters (give examples).  Like fingerprints.
No one ecosystem has the full range.



How Ecosystems Work 

Disturbance Patterns 

Consequences 

Landscape Conditions 

Climate 
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The fingerprint idea extends beyond fire regimes.  Disturbance is an important trigger for change, but 
The associated landscape conditions and consequences – and climatic drivers - are also unique.
Climate drives ALL natural ecosystems.
Disturbance patterns is the fire regime in this case
Landscape conditions are things like amount of old forest, interior forest, habitat level, or patch size
Consequences are more related to our values – fire threat, water quality, aesthetics, etc.



How Biomes Work 
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And each landscape has its own fingerprint - and its own set of inputs, outputs, goods, and services.
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For example, research has shown that large wood debris (LWD) is a critical part of the health and integrity of streams and rivers.
The amount, timing, type, and size of the wood entering the woody debris system is landscape specific.
If any of those things changes (by changing the fire regime), the amount, timing, type, and size of wood that becomes available to the aquatic system changes.  Chances are – the associated goods and services will change too.  Think about your favourite secret fishing hole.  Chances are – bits of dead trees are involved somehow.




Ecosystem Ecosystem 

Resilience 

Historic 
range 
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Ecosystems are NOT stable or constant.  They are all in a constant state of change – largely through natural disturbance such as wildfire.  But remember this is an important part of the fingerprint.
Each landscape ecosystem has a sort of comfort zone wrt the degree and types of changes, within which all of the resident species have adapted.  We call this the “historic range”, also known as NRV (natural range of variation).
The degree to which a system is historically pushed (again – usually via natural disturbance) and recover to a condition that is familiar to the resident species is called “resilience”.  Resilience is thought to be a key ingredient for mitigation against cilmate change.
When a system is pushed beyond its historic range and resiliency limits, it moves into a different world.  It essentially becomes a different ecosystem, providing a DIFFERENT range of goods and services than the original.  




Castle West  
1913 
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So what is the historic fingerprint in the southern Rocky foothills?
Fire, insects, grazing – and, more recently, people.
More specifically – fire historically was quite active, and quite variable.  There were LOTS of fires, but the types and sizes of fires were also highly variable.  Some big and hot. Some small and cool.  Some intermediate in size.  And so on.




Turtle Mountain 
and Blairmore 1912 
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Habitat 
Landscape diversity 
Disturbance threat 

“Old growth” 
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Having a combination of fire types, sizes, and frequencies provides a highly complex, and unique fingerprint of goods and services.
Here is an example of JUST the influence of fire severity.
So – in this case only ONE fire regime parameter has changed – severity.  But that one change alone has created so much more diversity at multiple scales across a landscape that it raises some good questions about what we think we know about important topics such as habitat, fire threat, and “old growth”.



Chimney Ridge 
1913 
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Visual evidence of historic complex fire regimes.



100 yrs of 
human 

influence 

Historic 

Today 
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What has happened in the last 100 years?
First and foremost – we started putting out ALL forest fires.  To a far lesser degree – in the southern Rockies at least – forest management created a very different disturbance regime fingerprint.  The result was that resilience became compromised – to the point where the landscape ecosystem may have slipped into another, new condition.    



Fire History in Jasper National Park 
(From Chavardes et al. 2018) 

1915 
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Here is some recent scientific evidence to support this idea from Jasper National Park.
Here is how to read this:
Think of each horizontal line as a sample plot
Each X on the line is a fire event
There were 18 fire events in the 250 years prior to 1915.
There were NONE afterwards
What happened in 1915?  Two things – a) fire control and b) IP no longer lit fires.
Just coincidence?  Likely not.  The conditions for extreme fire years occurred several times over the last 100 year.  But no fires.



Crowsnest 
1913 & 2010 
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Here is an example of how the landscape has changed visually.



Willoughby Ridge 
1913 & 2006 
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And another.
1910 fire (foreground H) and 2003 lost creek fire (background R)



105 Year Fuels Differences in the Bob Creek Wildland 
 
D1 (aspen) - 17% 
O1 (grass)    - 52% 
C7 (pine, fir)   + 150% 
C3 (pine) + 18% 
M1 (mixed)     + 186% 

1909 2014 
From Stockdale (2017) 
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So what?  Is this really a different ecosystem fingerprint?
These images are part of a study designed to test the idea that the historical vegetation cover posed a lower fire risk to the landscape as a whole. They created a model scenario where the historical vegetation was estimated as of 1909 from photos in the Bob Creek Wildland. They used more recent photos to reconstruct the vegetation in 58% of the landscape, and used kriging to interpolate the non-visible areas. These maps above show the vegetation cover as Fire Behaviour Prediction (FBP) system fuel types in the Bob Creek Wildland. The baseline is as of 2014. The numbers on the top left are relative to the baseline.
Note the major changes:  The two most significant are the loss of grasslands, and the increase in pine-fir.  BOTH have significant impacts on the future threat of the landscape to wildfire and mountain pine beetle, and to habitat availability.



Different ecosystem fingerprint 
different response 

Photos:  K. Stuart-Smith 
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In the BC interior after the 2017 season, agencies are evaluating the total area that is likely to not come back as forest – because the fire intensity was unprecedented.
Top left – soil A and B horizons (where most nutrients are) are gone.  It may take decades to develop them again.
Right – fire burned so hot that it became impervious to water.
Bottom left – riparian zone in which fires burned 100% of the vegetation.
�Is this the future of the foothills?  Is this the new fingerprint reality?



Forest Harvesting 

X 
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The other human activity pushing these systems out of their historic range is the pattern of forest harvesting.
The pattern of this 4,900 ha fire in 1949 (in which only 5% of the area survived intact) contrasts the checkerboard harvesting



Ecotones and Fire Regimes 

Montane Subalpine    Alpine 

Current 
boundary 

Foothills Fescue 

Stockdale 
2018 

www.landscapesinmotion.ca 
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Another complicating factor is that ecotones are shmushed together tightly in this part of the world.  
So how many “regimes” are there?   Or is it just one – really complex and highly dynamic – one? 

http://www.landscapesinmotion.ca/
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Relative change (percentage increase) in fire 
occurrence between future (2030 and baseline 
scenarios for the Canadian Climate Centre 
GCM (global circulation model). 
 
From Flannigan et al. (2009) 
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Climate change is only another complication.  Fire activity is likely to increase in this part of the world.
And fire weather conditions more extreme (so, less cooler fires – even without the veg changes)



Historic 

Current 

Which 
Future? 

… and how? 
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So, we now have two different wildfire – and ecosystem - fingerprints:
The past and the current.  The current has a greater risk of catastrophic losses from natural disturbance, fewer habitat types, and lower biological diversity.
The choice of whether we want to “restore” the original regime is not a scientific question – it is a social one.  Which future do we want?�The science bits of this question are a) understanding the relationships, and then b) how we might do that.




Disturbance  
Plan 

 Harvesting 

Prescribed 
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What Now? – One Option: 
1) Understand the regime fingerprint options 
2) Choose a desired future 
3) Plan collaboratively  
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Assuming that a desired future landscape can be agreed upon and defined – it is entirely possible to get there.
In fact, if we simply reframe our activities, we have lots of tools available.  It all comes down to where, when, how, and in what way we disturb.  This is our primary interface with Mother Nature.  Armed with good science, it is possible to reverse engineer via knowledge and tools to develop a “disturbance plan” to set a landscape in the desired direction.  Although patience will likely be required.  Remember – we are 100 years away from what Mother Nature gave us.  If we really want to “restore” those conditions, it will take time.
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2000 

2014 

- FSC 
- CBFA 
- Provincial guidelines 
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Fortunately, forest management has been heading in this general direction for some time now.
“emulating” natural disturbance patterns has been a part of their world for the last decade and provincial, national, and international agencies recognize historical ranges as critical guides. 



Chimney Ridge 
1913 & 2008 

Questions? 
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