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Overview

Parks Canada fire monitoring
Intro to burn severity monitoring

—Remote sensing: dNBR
—Ground truth: CBI

Research project with UBC
—Methods and Results

Benefits and implications
Limitations
Future direction
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Parks Canada Fire Monitoring

Fire Management
Directive (2005):

 Monitor prescribed fire for
achievement of objectives

 Monitor all fires for fire
behaviour, impacts and
effects

* Achieve consistent
monitoring across all
National Parks

ed Fire, PANP



Landscape Assessment (LA)
Sampling and Analysis Methods

Carl H. Key
Mathan C. Benson

SUMMARY

Landscape Assessment primarily addresses the need to identify and quantify fire effects over large
areas, at times involving many burns. In contrast to individual case studies, the ability to compare
results is emphasized alang with the capacity to aggregate information across broad regions and over
time. Results show the spatial heterogeneity of burns and how fire interacts with vegetation and
topography. The quantity measured and mapped is “burn severity,” defined here as a scaled index
gauging the magnitude of ecological change caused by fire. In the process, two methodologies are
integrated. Burn Remote Sensing (BR} involves remote sensing with Landsat 30-meter data and a
derived radiometric value called the Normalized Burn Ratio (NBR). The NBR is temporally differenced
between pre- and postfire datasets to determine the extent and degree of change detected from burning
(fig. LA-1). Two timeframes of acquisition identify effects soon after fire and during the next growing
season for Initial and Extended Assessments, respectively. The latter includes vegetative recovery
potential and delayed mortality. The Burn Index (BI) adds a complementary field sampling approach,
called the Composite Burn Index (CBI). It entails a relatively large plot, independent severity ratings
for individual strata, and a synoptic rating for the whole plot area. Plot sampling may be used to

Figure LA-1—A three-D view of the Moose
fire, norfhwestem Montana, taken by Landsal
ETM+ on 9 Seplamber 2001. On the left,
spaciral Band4 and Band 7 are displayed as
a composite of green and red, respectivaly.
On the right, differencing the NBR beloreand
after fire has derdved an initial assessment of
bum severly. The gradient o differenced
NBR has been stratified to identify burn
severily levels, including: unburned, low
(grean), moderatedow (yellow), moderate-
high (orange}, and high (red).

USDA Forest Senace Gen. Tech. Rep. AMAS-GTR-164-C0. 2006
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Burn Severity & Remote Sensing

e Based on Landsat 5 satellite constellation
(some Landsat 7)

e Non-tasked satellite, 16 day repeat cycle
(overlap in high latitudes)

e Scale of interest is 30 m Landsat TM pixel size

eBurn Severity measured immediately after fire *
(Initial Assessment) or 1 year after (Extended
Assessment)



Normalized Burn Ratio

e Metric of interest: Normalized Burn
Ratio (NBR)

M Band Wavelength (um)
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eChange is detected using a
Differential NBR (dNBR)

dNBR = NBR(Pre) — NBR(Post)
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Ground Truth — Burn Severity

e Define meaning of dNBR values
e Done using Composite Burn Index
(CBI) form

e 30 m diameter plots paired with
individual pixels

e Rapid plot assessment based on
visual estimates
¢ No true measurements

e Method is strong when many plots
are assessed
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The | | urn Index (CBI

BI — Long Form % Burned 100 feet (30 m) diameter from center of plot = || Fuel Photo Series =
CTRATA BURN SEVERITY SCALE
RATING FACTORS| No Effect Low Moderate High FACTOR
0.0 0.5 | 1.0 15 | 2.0 2.5 3.0 SCORES
A. SUBSTRATES
Y Pre-Fire Cover: Litter = Duff= Soil/Rock = Pre-Fire Depth (inches): Litter = Duff= Fuel Bed = "
Litter/Light Fuel Consumed || Unchanged - 50% litter - 100%, litter =8B0% light fuel 98% Light Fuel 2 0
Duif Unchanged - Light char - 50% loss deep char - Consumed .
Medium Fuel, 3-8 in. Unchanged - 20% consumed - 40% consumed - =60% loss, deep ch
Heavy Fuel, = 8 . Unchanged - 10% loss - 25% loss, deep char - =40% loss, deep ch X=
Soil & Rock Cover/Color Unchanged - 10% change - A40%: change - =80% change
B. HERBS, LOW SHRUBS AND TREES LESS THAN 3 FEET (1 METER):
Pre-Fire Cover = % Enhanced Growth =
% Foliage Altered (blk-bm) || Unchanged - 30% - 0% 95% 100% + branch loss 2 2
Frequency % Living 100% - 90% - 50% <20% None "
Colonizers Unchanged - Low - Moderate High-Low Low to None _
Spp. Comp. - Rel. Abund. || Unchanged - Little change - Moderte change - High change X= H
C. TALL SHRUBS AND TREES 3 to 16 FEET (1 TO 5§ METERS):
Pre-Fire Cover = % Enhanced Growth=
% Foliage Altered (blk-bm) 0% — 20% — 60-90% =951, Signifent branch loss 2 2
Frequency % Living 1 00%, - 0% - 30% < 15% < 1% .
%o Change in Cover Unchanged - 15%; - TO0% Q0% 100% —
Spp. Comp. - Rel. Abund. Unchanged - Little change - Moderate change - High Change X= ||
D. INTERMEDIATE TREES (SUBCANOPY, POLE-SIZED TREES)
Pre-Fire % Cover = Pre-Fire Number Living = Pre-Fire Number Dead = = L
Yo Green (Unaltered) 100%: - BO% - 40% = 10% None
o Black (Torch) None - 5-20% - 6% = B5% 100% + branch loss 2 6
.
% Brown ( Scorch/Girdle) None - 5-20% - 40-80% < 40 or = 80% [ None due to torch
Yo Canopy Mortality None - 15%, - 60% B0 Pl 00 ij
Char Height None - 1.5m - Z.Em - >5m
Post Fire: %Girdled = YoFelled = Y Tree Mortality =
E. BIG TREES (ULPPER CANOPY, DOMINANT, CODOMNANT TREES)
Pre-Fire % Cover = Pre-Fire Number Living = Pre-Fire Number Dead = I
Yo Green (Unaltered) 100%: - 95% - 50% = 10% None
o Black (Torch) None - 5-10% - S50% = BO% 100% + branch loss 2 . 9
% Brown ( Scorch/Girdle) None - 5-10% - 30-70% < 30 0r=70% |None due to torch
Yo Canopy Mortality MNone - 10%, - 50% T0% Pl 00 i —
Char Height None - 1.8 m - 4 m = >7m
Post Fire: % Girdled = YoFelled = - Y
C ' Notes/C ts: BI = Sum of Scores/ N Rated: | Sum of Scores | N Rates
Understory (A+B+C) 2_55
Overstory (D+E)
Total Plot (A+B+C+D+E 5
T EE— e |
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British Columbia
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WB11- all plots, weighed by % cover

600 800 1000
dNBR Y = 2E-09x° - 6E-06x2 + 0.0056x + 0.7792
R? = 0.7585
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Fire management area
(not mapped): 1600 ha
Operational area: 1502 ha
dNBR area: 1169 ha
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