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16 Refuges
77 million acres
83% National Syste
18% AK lands

2 roa{(‘j—accessibl


Presenter
Presentation Notes
NWR in AK, why need for RS-based methods (only 2 refuges are road accessible, helicopter access extremely expensive etc.)
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Large Flres In Alaska (1950 2005)

- Lots of fire ~ Nome %

* Increasing freg & Size
w/ GCC

* 3% fires create

> 50% burned
\
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Why is it important to understand burn severity in Alaska? 

Extensive fire history

Less than 3% of fires make up the majority of acres burned

Climate change models predict increasing burn frequency and fire size


Burn severity in Boreal systems...

 ...tiled to vegetation response
— boreal trees germinate best in mineral soill
— deciduous colonization best in mineral soll
— Least likely to get type-conversion to grasses
— Permafrost melt, erosion...

 ...which means habitat change!

— Wildlife First mandate

— Detect high severity burned areas and
unburned islands
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Presentation Notes
Providing protection and availability of wildlife and other natural resources to subsistence users is a very high priority.

Subsistence users are local residents who depend on Refuge resources for food and other traditional uses – Almost all Refuges in Alaska have establishment purposes directing us to maintain access to and availability of subsistence resources.
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Presentation Notes
New tools are becoming available to help managers understand the varying successional pathways following fires.  Burn severity is a critical component in determining the successional trajectories for the future.


dNBR

* Expected dNBR to give provide good
representation of on the ground severity
levels

— Results showed dNBR to be inconsistent
across fires

— dNBR appears to be limited in its ability to
predict distinctions at moderate and high
severity levels
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Presentation Notes
Our expectations of the National Burn Severity Methodology using dNBR was that it would give a good relationship to what was observed on the ground.  Our data proved differently. 


2004 Clawanmenka Flre
Kanuti Refuge
70 pIots

%, 2004 Lower Mouth &
; Winter Trail Fires
Yukon Flats Refuge

55 & 52 plots

2004 Bonanza Flre
Northern Innoko Refuge
65 plots

2003 Black H|IIs Flre
~ Tetlin Refuge

Delta
Kenai Refuge

39 plots

Ground verification used composite burn index (CBI) plots
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Presentation Notes
These were the fires sampled.  Note that all but the Tetlin fire were from 2004 – a very extreme fire season.


Bonanza Creek Fire — Innoko Refuge

dNBR sampling frequency

Aouanball 19D

400 600 800 1000
dNBR
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Bonanza Creek point spread of CBI to dNBR data.  Notice the top bar graph shows that we did an excellent job of sampling across the range of dNBR values (as directed in the methodology) but our CBI data did not show the same even distribution.  Only one sampling point turned out to be “low severity” (less than 1.0 CBI) on the ground.
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Presentation Notes
These show the data for all the fires sampled.  The solid line shows the R2adj value without including the unburned plots.  The dashed line shows how much the unburned plots would influence the results. 


Data Quality?

 Observer bias?
 Data entry errors?

e Site selection
process?

Errors had no effect
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Presentation Notes
We did an intensive evaluation of the fire with the worst relationship to see if any of the above factors influenced the results.

Scene selection: closely matched phenologically and field visit timing.


|

=
_I
-
@)
)
-
@)

L

t

Wetnhess

Ina



Presenter
Presentation Notes
Wetness seemed to be a logical explanation for the poor relationship but none of the factors that we evaluated made a difference across all fires. 


rant acteristics

e R TR T
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Presentation Notes
What about other site characteristics that could confuse the satellite reading?


Photo Assessment

* No trait present in sufficient frequency In
all fires

e Some characteristics appeared to be
OutlierS (fallen trees, standing water)

e Others were sometimes outliers and
sometimes integral to relationship

(tussocks and sphagnum)

e Sphagnum had no effect

= doesn’t explain the poor fit
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It is still a puzzle.  What about CBI or Imagery?


CBI evaluation

« CBIl — weighted towards overstory

* Boreal forest burn severity weighted
towards understory

Fire regimes IV and V =
overstory killed in all but
lightest of fires
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Presentation Notes
Our forests are in fire regimes IV and V.  That means that in all but the lightest of fires, the overstory will be killed.  






Compared results for Understory (stratas
A, B & C) and for Overstory (stratas D & E)
separately

— All fires showed a decrease in R? for
Understory strata

— Overstory Analysis: R? either improved or
remained constant for all but one fire with few
overstory plots
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This is the crux of the issue.  For a very narrow range of dNBR values on one fire, there can be a very wide range of CBI scores showing varying burn severity on the ground. 


Imagery Evaluation

* Registration v/

 Rapid vs Extended Assessment imagery
— Slight improvement with rapid imagery v

e Band 7 & 4 response ?
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Increase in Band 7 post fire?

Lower Mouth Winter Trail Glacier Creek

Pre Band 7 (CBI>0)

0—line
signifying no
change.
Positive
change shows
increase in
post-fire band 7
values
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We checked to see if Bands 4 and 7 were ‘behaving as expected’.  They did, although some plots showed less change than we would have expected.


Is dNBR an optimal metric

dNBR Optimality
50 100

Shrub: dNBR 0.5
dNBR optimality 0.57
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Roy, DP, L. Boschetti and S N Simon. 2006. Remote sensing of fire severity: assessing the performance
of the Normalized Burn Ratio. Geoscience and Remote Sensing Letters. Vol 3, pp. 112-116
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Optimality is a way to see if there is a lot of ‘noise’ in the remote sensing data.  If a point traveled along a arc to a similar place along another isoline then the it would be considered optimal.  Changing the angle of movement between pre and post indicate “noise” in the data. 


CBI as a function of dANBRgyp+

VW= SE-lx® + 00069 + 1.2594

300 GO
dMBRgrags

Fig. 11. Regression of the Composite Bum Index as a function of the
differenoed Nomealized Bum Ratio based on ETM+ data wsing a scoond
order polymomial. The ¥ was (L8%4 and the CBI reached a maximum at
about dANBR =T50,

Van Wagtendonk J.W., R.R. Root, C.H.Key. 2004. Comparison of AVIRIS and Landsat ETM+
detection capabilities for burn severity. Remote Sensing of Environment 06122, 12 pp
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Other data show similar breakdown in dNBR sensitivity at higher severity sites.  For the boreal forest, these high severity sites are critical to understanding future trajectories for the future. 


Non-linear high R?
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EA dNBR 5-pt average

Extended Assessment dNBR 5-point average, offset by unchanged mean

Using: non-linear model Y= X/(A*X + B) from Ron Hall et al.
Analysis by Carl Key using FWS 2004 fire data

0.73

R-square =
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Presentation Notes
This shows our data as analyzed by Carl Key using a non-linear approach.  Although the R-square value is good, there is little information conveyed about the majority of the plots for determining the severity levels that influence succession. 


What's going on?

 dNBR appears to have lower predictive
capability at higher severity sites

e Few sites CBI < 1.0 weakened our
analysis

e Extreme conditions in 2004 (and 2005)
created proportionately higher burn
severity conditions



FWS next steps

e 2008 test low elevation aerial photography
to ground-severity ratings

e Support research that expands knowledge
of site conditions (i.e. topography) that
iInfluence severity
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