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ABSTRACT

Although disaster prevention measures are very important, accurate investigation of damages and effective
restoration are also crucial for understanding and dealing with forest fires. Collection of accurate information
about forest fire damage is a difficult task because it usually occurs in far field mountainous regions and
involves wide areas making field survey a very challenging task. Remote sensing by satellite image is used to
get consecutive information about the range and ecological change of the damaged area. And NDVI
(Normalized Difference Vegetation Index) can be calculated from reflection value of the image in order to
analyze status of the vegetation. This study focuses on the efficiency of NDVI through comparative analysis of
pre- and post-fire images.

INTRODUCTION

Forest fire is one of the main factors disturbing the environment of forest, and it influences greatly the
constitution and function of forest according to the fire damage. It is required a lot of man powers and budgets
to calculate fire damage degree and process of vegetation rehabilitation at the damaged area after large-fire.
However, the analysis of forest fire damage using satellite image can acquire rapidly information and more
objective results remotely in the large-fire area. In this study, Landsat satellite images have been used to
calculate fire damage area. Pre- and post-fire images from the Landsat TM and ETM+ to calculate the evaluate
large-scale patterns of fire damage for analyzing forest fire damage of Cheong-yang and Ye-san fire in 2002,
and the NDVI has been used for monitoring the state of the revegetation. Figure 1 shows the flow chart of this
study.
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Figure 1. Study Flow Chart.

DATA ACQUISITION AND PROCESSING

In this study, Chung-yang and Ye-san were selected for the study site. These sites were occurred forest fire
on a large scale in 2002. The damaged area by forest fire was calculated using Landsat images which were four
years from February in 2001 to June in 2004 and the vegetation recovery was monitored. Figure 2 shows
satellite image about the study site (boxed area).
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Table 1 shows the list of Landsat image and Figure 3 shows Landsat imageries for the four years used in this

study.

Figure 2. Satellite image about the study site.

Table 1. List of Landsat Images

Satellite Images
Sensor Landsat ETM+ Landsat ETM+ Landsat ETM+ Landsat TM
Date 2001. 06 2002. 06 2003. 04 2004. 06
Spec. §30m _30m _30m .30m
Multi-Spectral Multi-Spectral Multi-Spectral Multi-Spectral

Figure 3. Landsat images.
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Classification

In this study, the supervised classification method was used to classify the image. False-color composition
using 4band, 3band and 2band of Landsat image was carried out to classify the pre- and post-fire images
precisely. It is usually used for vegetation classification. In the color composite image, the healthy vegetation
reflects or radiates the infrared light strongly and it seems to be red in the false-color image. In order to
classification of image, training set was set by sorting the identifiable land cover into water system, vegetation,
damage area of forest fire, etc. It was classified by the Maximum likelihood algorithm. Figure 4 shows the
training set for supervised classification and Figure 5 shows the results of classification.
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Water Vegetation Forest fire Etc.

Figure 4. Class and Training Set.

Figure 5. Results of Classification.
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The classified results compared the classified image about appointed class with original image were
satisfactory. The area sorted into etc. contained vegetation, lake, bare soil. Forest, damage area, bare soil in the
study area were classified precisely.

NDVI

NDVI is defined as the difference and ratio of reflection between visible ray and near infrared wavelength. In
this study, it was used to detect the change of vitality with spatial distribution of vegetation. Figure 6 shows the
computation results of NDVI. The dark part expresses the area where is no or low vegetation and the bright part
expressed the area where is high vegetation vitality.

Figure 6. The computation results of NDVI.

RESULT AND ANALYSIS

In this study, vegetation classification for the four years (2001, 2002, 2003 and 2004) image was carried out.
The number of pixels in each class about the classified image was calculated and the area in each class was
computed using the area of one pixel (900m?). Table 2 shows the classification result of image and Figure 7
shows the graph of classification result in the year 2001.

Table 2. The classification result of image in the year 2001 (k)
g . 200
Classification result 2001 -
Class Number of 160 125.34
2 - 0, L
Pixel Area (km?) Ratio (%) ol
Water 3,643 3.28 1.02 80
Etc. 143,150 128.84 40.03 w0
3.28
Vegetation 210,783 189.70 58.95 .
Forest Fire 0 0 0 ) Water Etc. Vegetatifm. threst Fire
Figure 7. The graph of classification result
in the year 2001.
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The classification result of image in June 2001 when is before the forest fire shows that vegetation is 58.95%,
etc. containing bare soil, roads, agriculture lot is 40.03%, water system is 1.02%. Table 3 shows the
classification result of image and Figure 8 shows the graph of classification result in the year 2002.

Table 3. The classification result of image in the year 2002

Classification result 2002

Class Nulgni)tzglr of | Area (km?) | Ratio (%)
Water 3,523 3.17 0.99
Etc. 132,876 119.59 37.16
Vegetation 198,424 178.58 55.49
Forest Fire 22,753 20.48 6.36

(k1112)
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40
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Figure 8. The graph of classification result
in the year 2002.

The classification result of image in June 2002 when is 2 months later after the forest fire shows that
vegetation is 55.49%, etc. containing bare soil, roads, agriculture lot is 37.16%, water system is 0.99%, area of
the forest fire damage is 6.36%. The area of the forest fire damage was calculated at 20.48km2. Table 4 shows
the classification result of image and Figure 9 shows the graph of classification result in the year 2003.

Table 4. The classification result of image in the year 2003

Classification result 2003

Class Nugwi)tzglr of | Area (km?) | Ratio (%)
Water 6,015 5.41 1.68
Etc. 124,333 111.90 34.71
Vegetation 205,721 185.15 57.43
Forest Fire 22,141 19.93 6.18
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Figure 9. The graph of classification result
in the year 2003.

The classification result of image in April 2003 when is 12 months later after the forest fire shows that

vegetation is 57.43%, etc. containing bare soil, roads, agriculture lot

is 34.71%, water system is 1.68%, area of

the forest fire damage is 6.18%. It was figured out that the area rate of the forest fire damage decreased slightly
by vegetation recovery in a small part of the forest fire area. Table 5 shows the classification result of image and
Figure 10 shows the graph of classification result in the year 2004.

Table 5. The classification result of image in the year 2004

Classification result 2003

Class Nulgni)tzglr of | Area (km?) | Ratio (%)
Water 3,364 3.03 0.94
Etc. 117,644 105.88 32.84
Vegetation 230,633 207.57 64.38
Forest Fire 6,569 591 1.83
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Figure 10. The graph of classification result
in the year 2003.
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The classification result of image in June 2004 when is 26 months later after the forest fire shows that
vegetation is 64.38%, etc. containing bare soil, roads, agriculture lot is 32.84%, water system is 0.94%, area of
the forest fire damage is 1.83%. It was figured out that the vegetation of the damage area was recovered about
14kmz. Figure 11 shows the change of the area about each class.
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Figure 11. The change of the area about each class.

As a result, area of the forest fire decreased from 20.48km? to 5.91km?. On the other hand, area of the
vegetation increased by 14.24km?. It means the natural recovery of vegetation with time, especially it was
figured out that the amount of recovery increased significantly from 2003 to 2004.

CONCLUSIONS

In this study, the followings are conclusions by analysis of forest fire damage and the present situation of
vegetation recovery about the area of forest fire using multi-temporal satellite images.

First, state of damage, change of land-cover, damage dimensions about the area of forest fire were capable of
calculating effectively using the result of supervised classification about Landsat satellite image.

Second, it could be possible to figure out the degree of vegetation recovery by calculating the NDVI using
multi-temporal satellite images that contained pre- and post- fire.

Third, it is expected that the information that is able to be acquired by various satellite data and digital forest
type map will be used to monitor the condition of vegetation recovery and ecological change effectively.
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