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An Quantitative Analysis of Severity Classification
and Burn Severity for the Large Forest Fire Areas
using Normalized Burn Ratio of Landsat Imagery
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ABSTRACT

Forest fire is the dominant large-scale disturbance mechanism in the Korean temperate
forest, and it strongly influences forest structure and function. Moreover burn severity incorporates
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both short- and long-term post—fire effects on the local and regional environment. Burn

severity 1s defined by the degree to which an ecosystem has changed owing to the fire.

Vegetation rehabilitation may specifically vary according to burn severity after fire. To

understand burn severity and process of vegetation rehabilitation at the damaged area after

large—fire is required a lot of man powers and budgets. However the analysis of burn severity

in the forest area using satellite imagery can acquire rapidly information and more objective

results remotely in the large—fire area. Space and airbone sensors have been used to map area

burned, assess characteristics of active fires, and characterize post-fire ecological effects. For

classifying fire damaged area and analyzing burn severity of Samcheok fire area occurred in

2000, Cheongyang fire in 2002, and Yangyang fire in 2005 we utilized Normalized Burn

Ratio(NBR) technique. The NBR is temporally differenced between pre— and post-fire datasets

to determine the extent and degree of change detected from burning.

In this paper we use pre- and post—fire imagery from the Landsat TM and ETM+ imagery

to compute the NBR and evaluate large-scale patterns of burn severity at 30m spatial

resolution. 65% in the Samcheok fire area, 9196 in the Cheongyang fire area and 65% in the

Yangyang fire area were corresponded to burn severity class above 'High'. Therefore the use
of a remotely sensed Differenced Normalized Burn RatiolANBR) by RS and GIS allows for
the burn severity to be quantified spatially by mapping damaged domain and burn severity

across large—fire area.

KEYWORDS : Burn Severity, Normalized Burn Ratio, Landsat TM/ETM+, Large-Fire Areas, RS
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TABLE 1. A table of contents of satellite imagery used analysis of burn severity

Categories Samcheok Cheongyang Yangyang
Forest fire day 2000.4.7-4.15 2002.4.14-4.15 2005.4.4-4.6
Path/Low 114/34 116/35 115/34
Info. of used 1999.5. 7(TM) 2000.5.31(ETM+) 2004.7.30(TM)

imagery 2000.5.25(TM) 2002.5.13(TM) 2005.8.18(TM)
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FIGURE 2. Analysing process of forest
fire area using satellite imagery
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(a) 1999.5.7 (b) 2000.5.25
FIGURE 3. Landsat imagery of pre— and
post—fire (Samcheok)

(a) 2000.5.31 (b) 2002.5.13

FIGURE 4. Landsat imagery of pre— and
post—fire (Cheongyang)

(a) 2004.7.30
FIGURE 5. Landsat imagery of pre— and
post—fire (Yangyang)

(b) 2005.8.18
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TABLE 2. ANBR of Samcheok forest fire area and burn severity classes

(Mean=171.1, Std.D=37.99, N=180,006)
Category ANBR Classes Intervals Threshold % Intervals
1 x<u-28 76 29.86
Samcheok P N g
. w-lo<x<u R
A _
Fire NBR 999-2000 4 U 190 74.56
(114/34) 5 n<x<p+ls 298 89.46
6 u+1§ <x<u+28 255 100.00
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TABLE 3. ANBR of Cheongyang forest fire area and burn severity classes
(Mean=217.26, Std.D=49.99, N=34,667)

Category ANBR Classes Intervals Threshold % Intervals
1 x<p-26 0 0.00
S L S
. u-l16<x<u .
F ANB _
e NBRzoo-z02 " 192 75.40
(116/35) 5 L= X<+16 242 95.00
6 pu+16 <x<u+26 255 100.00
Z) p(Mean), & (Standard deviation)
TABLE 4. ANBR of Yangyang forest fire area and burn severity classes
(Mean=150.43, Std.D=44.81, N=19,452)
Category ANBR Classes Intervals Threshold % Intervals
1 x<p-26 38 15.06
S S
. u-lo=x<u .
F ANBR2004-
(11;24) 2042005y W 173 67.78
5 n=<x<u+1s 218 85.36
6 u+16 <x<u+26 255 100.00
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NBR 2004 NBR2p04-2005
FIGURE 8. Change of burn severity by ANBR999-2000 in Yangyang forest fire area
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TABLE 5. Estimation of burn severity by ANBR in large—fire areas

Sites Burn Severity ANBR Intervals Pixel Number Dam?ﬁg) Area Perc%tage
Unburned 0-76 1,036 93 0.6
Low 76-114 9,011 811 5.0
Moderate 114-152 52,701 4,743 29.3
Samcheok High 152-190 60,236 5,421 335
Very high 190-228 43,270 3,894 24.0
Extreme 228-255 13,752 1,238 76
Total 180,006 16,201 100.0
Unburned - - -
Low 0-92 925 83 2.7
Moderate 92-142 2,314 208 6.7
Cheongyang High 142-192 6,101 549 176
Very high 192-242 7,837 705 22.6
Extreme 242-255 17,490 1,574 50.5
Total 34,667 3,120 100.0
Unburned 0-38 78 7 04
Low 38-83 828 75 4.3
Moderate 83-128 5,774 520 29.7
Yangyang High 128-173 7,239 652 372
Very high 173-218 3,720 335 19.1
Extreme 218-255 1,813 163 9.3
Total 19,452 1,751 100.0
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FIGURE 9. Comparison of forest fire areas by differenced Normalized Burn Ratio(ANBR)
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TABLE 6. Comparison on estimated results of burn severity between Union Survey—Team
(UST) and ANBR using Landsat imagery in large—fire areas

Samcheok Fire(ha, %)

Cheongyang Fire(ha, %) Yangyang Fire(ha, %)

Category
usT ANBR usT ANBR usT ANBR
Hich 8,511 5,132 1,653 2,279 498
& (51%) (32%) (53%) (73%) @8
Burn Moderaate 3,348 5,421 832 549 No Survey 652
Severity (20%) (33%) (27%) (18%) data (37%)
Low 5,238 5,467 610 291 602
(29%) (35%) (20%) (9%) (34%)
Total 17,097 16,201 3,095 3,119 974 1,752
(100%) (100%) (100%) (100%) (100%) (100%)
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