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ABSTRACT:

Recently there have been a lot of kinds of damages in forest area such as forest fires, forest pest,
landslide so that the efficient methods to mange those information and the way to face them are deadly

needed.

In this study, there were preparing the various vegetation index map and comparing them with the field
surveying the tried to figure out which vegetation index algorism is the best proper to present forest fire
damaged area. These all were based on Landsat ETM+ satellite image (2000.10.16).

The result of this study is to select the high correlation algorism among the various vegetation indexes
and then construct the forest fire disaster map, the case of forest fires damaged area.

Keyword: Vegetation index, Vegetation vitality, Forest fire damage level, GIS, RS

1. INTRODUCTION

In case of our country of which 65 percentages
is forest area, forest fires have been increasing
and became a large sized. In this situation, our
restoration technique for forest fire damaged area
tends to be concentrated on only the restoration of
the erosion control and forestation.

Also, this is becoming the significant problem
of our ecological environment so that there should
exist are scientific and systemic information
method. :

There have been many cases of studying forest
fires, Kang Young, Won (2001) compared KT

-(Kauth-Thomas) with HIS (Intensity-Hue-
Saturation) using satellite images and figured out
the better way to present the forest fire damaged
area. Cheon, Kim (2002) analyzed the forest fire
damaged area by composing KOMPSAT-EOC.

In this study, the various vegetation index maps
were constructed and then compared the best
one, which could present forest fire damaged area,
using Landsat ETM satellite images.

Furthermore, the result of this was compared
with field surveying data then defined the high
correlation of vegetation index, in order. Finally,
the forest fire disaster map was constructed
presenting the damage level, high, middle, low.

Fig. 1 Study area [2000, Landsat ETM ]

2. STUDY MATERIAL AND METHOD

In order to compare the various
vegetation index map, there area five index
models, which are called as NDVI (Normalized
Difference Vegetation Index), II (Infrared Index),
MSI (Moisture Stress Index), MidIR (MidiR
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Index), MSAVI (Modified Soil-Adjusted
Vegetation Index) by using Landsat ETM+(2000.
10. 16).

To verify the result of these, the forest fire
damaged map was constructed through GIS DB
processing like scanning, vectorizing, projection
in order after field study.

For the geometric correction the RMS error
was defined in 0.3 pixel (9m) and COST model
was used for atmosphere correction. Nearest

Neighbor method was used to resampling. Fig. 2

shows the entire study flow processing.
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Fig. 2 Study flow chart

3. CONSTRUCTING FOREST FIRE
DISATER MAP

3.1 Constructing GIS DB

In order to classify and present forest fire
damage level, high, middle and low GIS DB was
first constructed through scanning, tracing,
vectorizing in order. Table 1 shows the definition
of forest fire damage level and Fig. 3 shows the
result of GIS construction.

Table 1. Classification of forest fire damage level

Fig. 3 GIS DB construction in study area

3.2 Constructing vegetation index distribution
map using Landsat ETM+ image

Vegetation index has mainly used to figure out
the characteristic of vegetation in study area and
vital index so that the distribution map of
vegetation on earth could be constructed.

As shown in Table 2., there are five vegetation
index algorithm such as NDVI (Normalized
Difference Vegetation Index), II (Infrared Index),
MSI (Moisture Stress Index), MidIR (MidiR
Index), MSAVI (Modified Soil-Adjusted
Vegetation Index) by using Landsat ETM+(2000.
10. 16).

Result of vegetation distribution characteristic
has generally the similar DN value pattern
between MSI and II and especially stream section
of II has the most wide (62-112) while most of
them have DN value of 30-141.

Each stream section of MidIR and MSAVI has
more wide value distribution as show in Fig. 4,
and Fig. 5 shows the characteristic of DN value
distribution of each vegetation index.

Table 2. Vegetation indexes
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Infrared Index I = NIRqyy~MidRyes / NRrgot MidRyus

MidIR Index MidIR = MidRes / NRnu:
Modified Scil
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Fig. 6 The forest fire disaster map

As the result of comparing the field study and
each vegetation index, II has 32.37km, 26.16km
and 13.10k’ mapping to high, middle, low,
respectively and it is expected to have 26.84km
area difference comparing field study data. The
rest of comparing result was figured out as shown
Table 3.

Table 3. Comparison of area on each vegetation
index of forest damage
[Unit :knf]

32.09 16.94 23.12

Fig.4 Comparison of vegetation indexes based on
its distribution maps
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Fig. 5 Characteristic of DN value distribution
on each vegetation index.

3.2 Constructing forest fire disaster map
using vegetation distribution map

As shown in Fig. 6, the forest fire disaster map
was constructed considering forest damage three
classes, high, middle and low.

K 32.37(6.25) || 26.16(8.82)[|13.10(- 1127} 26.84

MidB [[16.43(-15.94)(117.34(-8.82)( 24.87(11.77)| 36.53
MSAVI || 31.48(15.05){{13.09(-4.25)] 20.85(-4.02)}} 23.32
NDVI | 21.93(-9.56)}{17.34(-4.71)|| 24.87(-3.61)|] 17.88

MS] 26.12(-5.97) || 17.34(0.41) || 24.87(1.75) 8.13

6. CONCLUSIONS AND FURTHER
STUDY

In this study, the GIS DB was first constructed
based on forest fire damage area field trip and the
vegetation vitality distribution maps were are
constructed by using Landsat ETM+.

Also, the forest fire disaster damage map
having its damage level was constructed after
verifying the vegetation vitality distribution map
and field study.

As the result, MSI and II are very sensitive to
the ecology rate, moisture and moisture of soil
and MidIR has the high correlation with moisture
of soil. Also, there is possibility that MSAVI
can be applied to various vegetation studies
because this has wide DN values of forest section
comparing other vegetation indexes.

In addition, MidIR is proved that it is not
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proper vegetation index because it has difficulty
to figure between forest fire damage and none
damage area also there is 36.53kn’ area difference
from field study while MSI index is figured out as
the most proper vegetation index having 5.97kr
difference area from reference data also it has
8.13kr’ difference area form field study.

For the further works, there should be more
proper spatial characteristic model or index to
figure out forest fires, forest pest and landslide so
that the detail and exact forest area damage
should be verified. For this, the high resolution
images such as IKONOS satellite images or
KOMSAT MSC should be used.
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