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Determlne spatlal variation of prob of ignitions or prob
of burning on the landscape

Calibrate inputs of landscape fire growth and fire regime
models

Validate fire growth model outputs

Determine current burn deficits and overall departure
from historical fire regime conditions

Serve as benchmark values to set restoration goals
dentify where fire refugia tend to form

Helps setting fire mgmt guidelines and writing fire
orescriptions

Water quality protection measures!!
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Presentation Notes
I was pleased to see that my presentation was slotted under “accountability” rather than under the usual “fire history/regime/ecology” umbrella.  A way for agencies to be accountable in their fire management planning is to do their homework to understand the science which means fire history and fire regime studies.  This is often a slide that I would put at the end of the presentation, but in this context, why don’t I start by outlining the different uses of fire history/regime studies.
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Fire regime study: is the understanding of the prevailing cause of forest fires,
their frequency, size and spatial distribution. It also documents the season of
burning, area burned by month, the annual disturbance rate of the forest (fire
cycle), mean-fire-return-interval, as well as the prevailing intensity and severity of
these fires.

Fire history study: one of the components of the fire regime assessment. It
involves the collection of tree age and fire scar data to date all fires that occurred
in the past. It also uses fire occurrence reports, old newspapers and journals of
explorers to date historical fires. Fires are tabulated in a chronological order to
determine the fire return interval. They can also be mapped to produce a stand
origin map or fire map.

Mean-fire-return-interval: average time between two fire events. Varies
spatially, usually with a shorter interval over a larger regional landscape, and
longer intervals when evaluated at the forest stand level.


Presenter
Presentation Notes
We hear frequently the term “stand replacing” or “mixed severity” fire regime, but there is a lot more to the definition.  Before going further, here are some basic definitions so that we have a common understanding of key terms used.  A fire regime study looks at all the variables that are used to describe the fire regime.   … as per slide


[
L[ ¢
e

O b € Ct IVES ’

Researcl

Forest Reserves, Protected Parks and Wilderness Areas: fire restoration
program to maintain and protect biodiversity and sustain a healthy ecosystem.
Need to know where and when to burn.

Logging industry: harvesting practices that are more in line with natural
disturbances. The study is an integral part of the Forest Stewardship Council
(FSCQ) certification process.

-
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FireSmarting: fuel reduction program —
need to know where, how much and how
frequently fuels should be reduced.

Also very important with public education .
program.... with knowledge comes understanding

and acceptance.
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Presentation Notes
I have been doing consulting work in this field for just about 20 years.  It does not matter for which agency I undertake the work for. The research and methods are normally the same but the results can be used for different forest or fire management objectives.


[ Central Mixedwood
[ Dry Mixedwood
I Horthern Mixedwood
[ ] Boreal Subarctic

[] Peace-Athabasca Delta
[ L. Boreal Highlands
[1 Alpine

[ subalpine

[ Wontane

[ u. Foothills

[1 L. Foothills

[] Athabasca Plain

[] Kazan Uplands

Il Foothills Parkland

Il Peace River Parkland
[T central Parkiand

[1 DryMixedgrass

[] Foothills Fescue

[1 Northern Fescue

[1 Mixedgrass
[] u. Boreal Highlands

Meters

100000

Hinton Pulp FMA,
ASRD FMUs: E4, Es,
Ei1, Raz,

Banff N.P,
Kananaskis Country,
Spray Lake Sawmills
FMA,
Whitegoat & Siffleur
Wilderness Areas,
Waterton N.P,,
Cypress Hills P.P,,
Elk Island N.P,,
Blackfoot-Cooking Lk
Rec. Area
42,662 km2 or 16,472

mi2
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Presentation Notes
Southwestern Alberta has a number of fire history studies that involved either fire mapping or fire interval analysis.  Most of the work covers the Rocky Mountain (subalpine-montane) and Foothills natural regions. Since I produced this slide a few years ago, three more regions have been added, so the total area covered is likely nearing 45,000 km2.


Natural Régions | | mzm

of Alberta

Natural Regions of Alberta

[ Boreal Forest
] Canadian Shield
B Foothills

I Rocky Mountain
[ Parkland

[] Grassland
Meters

100000

stratified using the combined
elements of topography

(elevation gradient), climate,

geology, vegetation, soil and

11%

Can.
Shield

3%
Foothills
17%

Rocky
Mtns
8%

Natural Subregions are

physiographic features.

Each Natural Region and
Subregion has a unique fire regime

signature
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Presentation Notes
What we have learned after analysing all this fire history data, and also looking at fire occurrence records since 1961,  is that each natural subregion has a unique fire regime signature.  This actually makes sense considering that natural subregions or ecological land classification zones are normally defined based on their terrain features, vegetation, and climate among other things.  These three variables also define the fire environment triangle and the fire behaviour triangle to some extent.  The presentation today focusses on three subregions: the subalpine, montane and foothills.
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* High intensity -stand
replacement
* High severity
* Mean fire size remains
small:
< 1000ha (2500 ac.)

*Max. size: up to 10,000 ha
* Longintervals
e Fire cycle > 100yrs
e Effect of topography on
fire distribution and spread
pattern is significant


Presenter
Presentation Notes
The subalpine landscape is very rugged. Rocks and glaciers can cover as much as 50% of the landscape.  The narrow valleys and discontinuous forest cover are conducive to small size fires. The largest fire recorded in Banff N.P. for instance was just over 10,000 ha.  The mean fire size is less <1000ha.  The steep slopes also means that most fires are high intensity stand replacing fires.  The regime is described as infrequent fires, long intervals with a fire cycle greater than 100 yrs.  The cycle varies with topography and can be several centuries long.  I will describe the effect of topography in more details later on.
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» Mixed intensities
partial to full stand
replacement
» Mixed severity

* Mean fire size:
~1400ha (3500 ac.)
*Max. size: 20 to
50,000 ha
e Short intervals
e Fire cycle: 30— 50 yrs
o Effect of topography
on fire distribution and
spread pattern is not
as significant


Presenter
Presentation Notes
As shown on the photo, the Foothills and Montane NSR have an extensive forest cover which is conducive to much larger size fires than in the mountains. Being outside of the mountains, the land is more accessible and there is a long history of traditional land use.  As I will discuss shortly in more details, the fire return intervals were much shorter than in the mountains and it is estimated that the fire cycle was as short as 30 to 50 years. The effect of topography is not as significant, but warmer aspects burn more frequently because they can be snow free early in the spring.


64% of stand age
patterns in the Subalpine
and 70% of stand age
patterns in the Montane
are explained by:
Valley Orientation
Elevation
Proximity to the
Continental Divide
Aspect



Presenter
Presentation Notes
A large landscape study using fire history data from Banff National Park and Kananaskis Country showed that topography has a significant impact on fire distribution in the mountains.
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Simpson River, Mount Assiniboine Provincial Park - BC

NE facing slope


Presenter
Presentation Notes
The perfect combination of topographic variables such as headwaters of small valley that run perpendicular to a main valley and that are also on a north facing slope, can escape burning for hundreds of years.   While the stand dated back to 1560, this is only based on the oldest tree sampled not necessarily the date of the last fire event.  It is possible that this area has been fire free for 500 to 1000 years.


Low vegetation complexity High vegetation complexity
Long fire intervals Short fire intervals
Higher burning severities Lower burning severities



Presenter
Presentation Notes
These two photos show clearly the differences in fire regimes between a stand replacing fire regime typical of rugged mountain landscapes, versus one of mixed severity as a result of more frequent burning and variable fire intensities.


/- Lightning fires are not\

randomly distributed.

@

- Not a perfect linear
correlation between
lightning fire ignitions and
lightning strike density.

-Areas with no to very few
lightning fire ignitions are
correlated with zones of low
strike density.

- Areas o f high ignitions

correspond with strike
density zones th?t are mod. = ?1“;0125
to very high. [] 26 t0 50

] 51t075
- > 75 Meters
100000

B < 5 strikes / year
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Presentation Notes
One of the contributing factors for the differences in fire regimes is that the mountains are ignition limited.  There is a buffer of about 20km wide that is called the lightning strike shadow where only 5 to 10 lightning strikes occur per year.  It is quite simple, no strikes, no ignitions.  To the east, in the Foothills the number of average strikes climb to 10 to 25 strikes per year, but it’s not enough to explain all of the evidence of burning that has been found.
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Presentation Notes
In the West, traditional burning was an integral part of the historical fire regime and had a huge impact in shaping the vegetation mosaic.  Harrisson Flats along the Clearwater River, just east of Banff National Park, had evidence of repeat low intensity fires, most likely to maintain the state of the meadow and to ease travel.  The forest in this area looks like a parkland and most of the fire evidence detected pre-dates settlements and first explorers.


j & f

S % %o [ ' ! : T

15 Severe Fire Seasons since 1840's!

T Es

10. 1909 —10
11. 1913-15
12. 1917-19
13. 1924 — 25
14. 1927 —29
15. 1934 -36

2003 Verendrye Fire, Kootenay N.P.


Presenter
Presentation Notes
One interesting features from all the fire history studies that were done in southern Alberta is that it is the same fire years that keep coming back.  There 15 burning episodes between the 1840’s and 1940’s where fires would have been burning all over the landscape.
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Presentation Notes
This is an example of the Upper Foothills, NW of Calgary.  10 fires overlap each other.  The red dots are sampling sites.  For those who know the area: from the Ghost River to the south, up to the Little Red Deer to the north.  The fire intervals were used as input in a fire growth and fire regime model.  The simulated burn areas were used to calculate this mean fire cycle of 20 years.


LEGEND
: Elbow Watershed Boundary [T Major Lakes/Reservoirs

Major Rivers/Streams IMAGERY: Provincial Painted Relief


Presenter
Presentation Notes
This slides captures well the different burning regime between two subregions that are side by side.  Up until this research was completed, we were under the impression that because of prevailing westerly winds that fires from the subalpine were spreading to the east into the Foothills, but it is in fact the opposite!  The frequent burning of the Foothills influenced the burning rate of lower subalpine watersheds but only when conditions were favourable such as a change of wind directly that coincided exactly when the fire flank was going across the mouth of a watershed.  Only during extremely dry conditions such as in 1910 that fires would push in deeply into the subalpine.  The headwaters of these watersheds are the water source for Calgarians.


Bow Valley — MountYamnuska
July 16 1890, MacArthur Surveying Party

Photo credit: Mountain Legacy Project


Presenter
Presentation Notes
The following slides are examples of what the landscape used to look like under a mixed severity fire regime.


Montane in 1914 JNP

Fire History (Tande 1978)

1678, 1714, 1727,

1758* 1780, 1797,

1807, 1834, 1837,

1847*, 1858, 1861,

1869, 1878, 1889*,
1905

The vegetation mosaic is the result of a mixture of frequent low-intensity fires
Interspersed with higher intensity fires. MFRI: 15 years

Photo credit: The Lens of Time by White & Hart (2007)
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Presentation Notes
This is in southern Alberta,  not far from the 2003 Lost Creek fire (water quality – fire study discussed in Monica Emelko and Uldis Sillins’ presentations).
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Example of departed fire landscape in
the Upper Foothills
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Presentation Notes
This is what this landscape looks like today as a result of a complete absence of burning since the 1940’s.  Over 1000 ignitions since 1961 have been successfully put out.  60% of these ignitions were from recreational land users then from lightning ignitions.  Because the forest looks healthy it is deceptive to think that the ecological integrity of the ecosytem has been degraded.  Any future wildfires would burn like the Lost Creek fire as a full stand replacing fire.  For watershed and water quality protection, some form of fuels management needs to be undertaken especially at the interface with the subalpine to prevent catastrophic burning along major creeks and rivers that are the water source for over a million people.
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Sampling units:
-Ghost-Waiparous to
Little Red-Deer
- Jumpingpound to
Sheep River
-Elbow headwaters
- Highwood River to

headwaters of the
Oldman

870 plots,
3446 trees,
1 plot every 1to 3.6 km?
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