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Fire-Induced Forest Disturbance Mapping by Using QuickBird Imagery

Choen Kim*
Department of Forest Resources/Department of Applied Information Technology, Kookmin University

Abstract : This paper presents the capability to use QuickBird imagery for effects of forest
disturbance in Okgye burned area. Particular attention of this paper deals with the NBR-derived
mapping burn severity on QuickBird imagery to locate reliable rehabilitation(namely, secondary
succession) over postfire surface. Comparisons of the mapping forest disturbance derived from
QuickBird NBR data and the mapping burn severity derived from Landsat ANBR data show substantial
agreement (KHAT value =0.7886). The method calculated from the correlation between QuickBird
wetness and Landsat ETM+ band7 may have application to forest harvest disturbance.

Key Words : Forest disturbance map, Burn severity, QuickBird NBR, Landsat ETM+ ANBR,
Normalized burn ratio.
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Table 1. Sensor specifications of Landsat ETM+ and QuickBird(2)

Landsat ETM+ QuickBird(2)
Band (Resolution) Spectral Spatial Radiometric Temporal Band (Resolution) Spectral Spatial Radiometric Temporal
(um) (m) (bits) revisit (days) (um) (m) (bits) revisit (days)
1 0.450-0.515 30 8 16 1 0.45-0.52 244 11 1
2 0.525-0.605 30 8 16 2 0.52-0.60 244 11 11
3 0.630-0.690 30 8 16 3 0.63-0.69 244 11 11
4 0.750-0.900 30 8 16 4 0.76-0.90 244 11 11
5 1.55-1.75 30 8 16
6 10.40-12.50 60 8 16
7 2.08-2.35 30 8 16
pan 0.52-0.90 15 8 16 pan 0.45-0.90 0.61 11 1
Footprint 185(Km?) Footprint 16.5(Km?)
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Table 2. The 4th TCT coefficients and the variance percentage of 4th tasseled cap(TC) coordinate axis for IKONOS - QuickBird
multispectral (MS) data, respectively

4th TCT coefficients Explained variance(%)
QuickBird 0.677,-0.677,0.292,0.011 0.21%
IKONOS -0.650,0.719, -0.243, -0.031 0.20%

ANBR color
code
634 ~ 644

(water,

factory&road)
440 ~ 1300
(high)
270 ~ 439
(moderate
-high)
100 ~ 269
(moderate

~low)

NBR color
code
0~1
(water,

factory&road)

131 ~ 179
(moderate
-high)
180 ~ 208
(moderate

~low)
209 ~ 255

(low)

Fig. 1. (a) QuickBrid-derived NBR image of Okgye bumed area. (b) Color-coded density slice image of Landsat
ETM+ ANBR stratified by ordinal severity levels in Table 3, for Okgye burned area. {c) Forest disturbance map
based on QuickBird-derived NBR image of Okgye burned area, showing blue, red, brown, yellow and green
as water & impervious surface(masked), high - moderate high - moderate-low - low severity, respectively.
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Fig. 2. (a) False color composite Landsat ETM+ image of Okgye burmned area collected on 5 April 2002(bands 4, 3, and2).
(b) NBR image derived from (a) image data for prefire. (c) False color composite Landsat ETM+ image collected
on 17 April 2004(bands, 4, 3, and 2). (d) NBR image derived from (¢} image data for postfire. (e) ANBR image
4/5/2002-4/17/2004 derived from the data (b} & (d). (f) Supervised classification image using Landsat ETM+ bands
4, 3, & 2 obtained on April 5, 2002(blue, green, and yellow shown as water body, unbumed, and bare ground,
respectively). (g) Supervised classification image using Landsat ETM+ bands 4, 3, and 2 obtained on April 17,
2004(blue, green, yellow, and red shown as water body, unburned, bare ground, and burned, respectively).
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o =
g = T

et A1

JJ}EO ANBR7I
Y-S Foll Bkttt
9071e) AT 23 QulckBu"d NBR7|8F] A}
w9} Landsat ETM+ ANBR7|WHY) AbEwa)s
FEE 24|23 A5 A= Table 49 2, 2213

Table 3. Ordinal severity levels and example range of ANBR
(scaled by 103), to the right(Courtey USDA FS

FIREMON)
Severity level ANBR range
Enhanced regrowth, high -500 to -251
Enhanced regrowth, lo -250 10 -101
Unburned -100 to +99
Low severity +100 to +269
Moderate-low severity +270 to +439
Moderate-high severity +440 to +659
High severity +660 to +1300

ANBR value ranges are flexible; scene-pair dependent; shifts
in thresholds + 100 points are possible. ANBR less than about
-550, or greater than about +1,350 may also occur, but are not
considered burned. Rather, they likely are anomalies caused by
misregistration, clouds, or other factors mot related to real land
cover differences.)

Table 4. Error matrix showing the ANBR-derived burn severity
map based on Landsat ETM+ image versus the
postfire forest disturbance map derived from
QuickBird NBR image

. Moderate | Moderate Row
Masked| High | . | ow Low | ot
Masked| 13 1 14
High 22 1 1 24
Moderate
“high 4 12 2 18
Moderate
Jow 1 12 1 14
Low 3 1 16 20
Colum
Total 13 27 16 14 20 90

Overall Accuracy Producer’s Accuracy  User’s Accuracy

=83.33% Masked=100% Masked=100%

KHAT=0.7886 High=81.48% High=81.48%
Moderate-high=75% Moderate-high=75%
Moderate-low=85.71%  Moderate-low=85.71%
Low=80% Low=80%
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Table 5. Interpretation of KHAT Values Hlerror matrix)B7Hs £33t AMES Al ggbz ol A
KHAT Value Interpretation A A= 83.33%%] i, KHATZHEE kappa Al
Below 0.00 Poor e 78.86%= LEM o] mEisgd F & o] Bilsh=

s heht AGEES BN F A o] 33 sfete] o

0.21-0.40 Fair

q Aol thE m3f PRt tha Aojsof girt, of
0.41-0.60 Moderate Ushel 231 (Moderate—high)i20] AFEH]ajo] 4] ABAL

0.61-0.80 Substantial era fs-lModerateThigh/e = Al o

0.81-1.00 Almost perfect

Fig. 3. Terrestrlal natural color |mage (Ieﬂ) and false color mfrared image (rlght) of Okgye burned area acqu;red on Apr|l 16, 2005.
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Fig. 4. 3D Forest disturbance map derived from QuickBird NBR image of Okgye burned area
(top) and 3D False color composite QuickBird image (bands 4, 3, &2).
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