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Fire Severity Mapping Using a Single Post-Fire Landsat 7 ETM+ Imagery
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Abstract : The KT(Kauth-Thomas) and IHS(Intensity-Hue-Saturation) transformation techniques
were introduced and compared to investigate fire-scarred areas with a single post-fire Landsat 7 ETM+
image. This study consists of two parts. First, using only geometncally corrected imagery, it was examined
whether or not the different level of fire-damaged areas could be detected by simple slicing method within
the image enhanced by the THS transform. As a result, since the spectral distribution of each class on each
IHS component was overlaid, the simple slicing method did not seetn appropriate for the delineation of the
areas of the different level of fire severity. Second, the image rectified by both radiometrically and
topographically was enhanced by the KT transformation and the [HS transformation, respectively. Then,
the images were classified by the maximum likelihood method. The cross-validation was performed for
the compensation of relatively small set of ground truth data. The results showed that KT transformation
produced better accuracy than IHS transformation. In addition, the KT feature spaces and the spectral
distribution of THS components were analyzed on the graph. This study has shown that, as for the detection
of the different level of fire severity, the KT transformation reflects the ground physical conditions better
than the THS transformation.

Key Words : forest fire, fire severity map, remote sensing, Landsat 7 ETM+ imagery, KT(Kauth-
Thomas) transformation, THS(Intensity-Hue-Saturation) transformation
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Fire Severity Mopping Using a Single Post-Fire Landsar 7 ETM+ [magery
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Fig. 1. Study Area : Mi-Ro Myun, Sam-Chok City.
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Table 1. Minnaert Constant on Each Band of

Landsat 7 ETM+.
band Apm) k(conifers)
band 1 0.45-0.52 0.2125
band 2 0.52-0.60 0.2572
band 3 0.63-0.69 0.3971
band 4 0.76-0.90 04107
band $ 1.55-1.75 0.5955
band 7 208-235 0.5494
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Table 2. Fire Seventy Classes by the KFRI.

Fire Severity Class Description

Class 1 Surface fire, no or little canopy destruction
Class 11

Partial canopy destruction

Class 111 Major or complete canopy destruction
No bumn Unburned forest area

Others | Bare soil and Urban

Fire Severiry Mapping Using o Single Post-Fire Landsar 7 ETM+ imagery
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Fig. 2. Mean DN values on each band of raw image(a} and radiometrically, topographically corrected image(b).

HF DN #lol 2o A& & ¢ gith Others?l
Bz 242 W gol|MT Aty thE AR
Fale] FelEel qlch W, thE SdEY AT
ol 1 Zske| A2 veEd & o 1d™
T BFEy, AR A" AT EHH
Exo] W= 49} 7oA 2 =t M A
PLo| WE 4= 99 F3e HHG HA7E A=

713 ok AR AAST Tk EF WE 7

HF YAF T Aol A £PH Class MAH
o Qo) 3 Axo g

Fro] RO WAE

7} Zoj ==, Class M CthersZ 7§ 2] Aol
Honz 9= ¢33 No bumAgL 713
HRALE 7 ekt

Anzog dd 943 W) A BAE &
g2F B DN gholl doja BElAdE Sdsa] &
gtk Others?] A$E AYsis e &S
67H M R 53 BEAJo] M2 ETHS B

S A%k wEkM, 949 v ZE4RE 2ol
-rh'fH FAE H3AZ Gagdo] gl

2} IHS{Intensity-Hue-Saturation) 4 &
(1) b S0l 71

AE-4g-Ae AEIEE RGB #Het gL

{b) Hue component

(c) Saturation component

{a) Intensity component
Bin Function Linear Bin Function Linear Bin Function Linear
0.18039 0277368 0. 101695 219.408 359,178 0, 101 019449 1
55 1935 | 2025
) i

9] -, 0, 1584 !

. '! l

i i

0 ) . 0 " 0 . i
*0.180%92 0457393 X3 *L01695 199.059 359,178 A005291r 1373869 1

() Histogram of I component

(e} Histogram of H component

(f) Histogram of S component

Fig. 3. IHS components and corresponding histograms without radiometric correction.
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Table 3. Average Values of Intensity, Hue, and Saturation Components without Radiometric Correction.

Intensity Hue Saturation
AVG. STDEV. AVG. STDEV. AVG, STDEV.
Class 0.253 0.03 233.83 137.62 0.299 0.09
Class Il 0.266 002 145,77 14917 0.301 .05
Class III 0.252 0.02 52.01 65.62 0.367 0.05
No burn 0.258 0.03 29298 11.23 0.366 0.09
Others 0.379 0.05 96.75 73.66 0.182 0.07
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Fig. 6. Feature space of KT transformation.
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Fig. 7. Classification results using IHS(a) and KT{h) transformations.
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Table 4. Error Matrix from IHS Transformation.

Reference Data
Classification Class Class [T Class i1 No Burn (Oxhers Total
Class 1 19 8 9 0 4 40
Class I 1 3 0 0 0 4
Class 111 3 4 25 0] 0 32
No bum 6 1 0 29 0 36
Bare soil 0 1 ] 29 30
Total 29 16 35 29 33 142
Overall Accuracy : (.74 KHAT statistic : (.67
Table 5. Error Matrix from KT Transformation.
Reference Data
Classification Class | Class 11 Class III No Bum Others Total
Class T 19 3 2 0 0 24
Class Il 4 4 | 0 0 9
Class I1I 2 6 31 0 0 39
No bum 4 2 0 29 1 36
Bare soil 0 | 1 0 32 34
Total 29 16 35 29 33 142
Overall Accuracy : 0.81 KHAT statistic : .76
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