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ABSTRACT

The aim of this study is to detect flooded location using SAR data and assessment of
post-flooded conditions using a Geographic Information System (GIS) and SAR
(Synthetic Aperture Radar) data images.

The temporal characteristics of radar response form flooded were analyzed
throughout the 2002summer flooded season.

Flooded locations were identified by change detection technique of RADARSAT SAR
data images. Multiple scenes of Radarsat SAR images were acquired before, during,
and after the flood inundation. From the interpretation of colour composite imagery of
the multi-temporal SAR data, as well as from the temporal profiles of radar backscatter,
seven types of Landcover were separable according to flooded and post-flooded
recovery conditions. Landover map of 2000.07 was classed 7 categories by water,
urban, bare ground, marsh, grassland, forest and farming.

As results, farming area showed 14.52 U, forest flooded area showed 3.50 U, %,
grassland flooded area showed 1.06 U, ground flooded area was accounted for 0.09 U

and urban flooded area showed 0.04 U.

The actual flooded damage to the standing farming crop depends on the duration of
the flood and on subsequent recovery status. We found that image data acquired
during and after flooded is necessary to assess accurately flood damage to farming
area.

From now on, this study will contribute to reduce the hazardous of natural disasters
and to raise the pliability in the process of managing damage of natural disasters.
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1. Background and Purpose



The Korean Peninsula has been damaged by rain storms caused by Typhoon Kai-tak
in 2000, Jebi in 2001, Rusa in 2002, Maemi in 2003, and Ewiniar in 2006. In 2000's, the
rain storms by constant typhoons have developed into floods and there has been
flooded damage every year. Among the natural disasters caused by flood, flooded
damage has the longest effect. Flooded damage recently shows higher frequency in
occurrence than any other natural disaster, creating tremendous economic loss
including immense casualties and destruction of fertile land and buildings.

In this study, the author utilized the Synthetic Aperture Radar (SAR) among satellite
images. The passive optical images using sunlight as energy source in satellite images
are mostly affected by the conditions of the atmosphere and the weather. However, the
SAR is not affected by weather conditions including cloud, mist, rain, and smoke and
fog because it is an active sensor system using the satellite itself as energy source.
Also, unlike the optical satellite image having limitations in obtaining data, the system
obtains images even at night and can provide image data taken at any time. On this
context, the system has possibility to be used in disaster monitoring related to natural
disaster. The SAR can take images even in the middle of flooded damage and
therefore help to show the direction of the prevention of damage.

The purpose of this study is to enhance the utility of SAR as a type of satellite image
in flooded damage. For doing this, the areas of actual flooded damage were extracted
by using of radar satellite images, and then the flooded damage by the actual
conditions of land use was analyzed with overlapping with land cover map.

. Methodology and Contents
1. Study Area

Between August 3 and 5, 2002, there were rain storms in Yongyeon (250mm), Haeju
(233mm), Kaesung (159mm), and Gusung (126mm) in Hwanghaenam Do,
Hwanghaebuk Do, Pyungannam Do, and Pyunganbuk Do, North Korea. Among the
areas of flooded damage by flood, Jelyoung , Hwanghaebuk Do, is a center of the
fertile Jaeryung Plain located in the drainage basin of Jaeryung River and serves as a
trading center for agro-livestock products. Also, there are Jelyoung coalfield and many
factories of farm machines and implements around the area.

Various time series images are needed in order to identify areas of flooded damage
by flood. However, as the images closest to the flood period, images taken in July 15,
2002 before the flooded damage and those taken in September 1, 2002 after the
damage were acquired. The images of September 1, 2002 were taken around a month
after the flood caused by the rain storm, showing the augmentation of water flows of
reservoirs and lakes after completion of drainage. Also, the flooded damage occurred
around reservoirs and lakes. Therefore, the research area in this study was limited
around the lakes of Jelyoung area.



2. Data Collection and Analysis Methods
1) Time series radar satellite image data
The image data used in this study were from C-band radar image system taken by

DARASAT with the wavelength of 5.6 O. The images used in the research were taken
at standard mode, having the spatial resolution of about 12.5m, covering about 110 ™

120U in a take. The research area in this study covered 32 ™25 0, which were

included of reservoirs and lakes among the whole images.

Because the SAR is an active system, there is speckle noise. In order to revise the
phenomenon, the images were first treated of Sigma Nought and were applied of LEE
Filter. Sigma Nought is the degree of returning the radiation of incident microwave to
the radar, indicating backscatter coefficient. It is generally expressed as data value with
the unit of dB, and is considered of the incidence angle against the range of satellite in
SAR images. In other words, it is considered of the effects of side-looking at the
maximum. It plays an important role in the quantitative interpretation of radar image
system data. LEE Filter is usually applied to radar data to preserve characteristics of
high frequency such as edge and to eliminate high frequency noises. It smoothes
speckle shown in DNs as a characteristic.
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Change detection by using of satellite images is a favorable method to detect the
changes of the surface of the earth. The changes may be detected if satellite image
data are acquired with time series, and the images taken at various periods can be
emphasized of their changes in pixel values according to the changes in time. The
information can be made as database, which is used to monitor the changes on the
surface of the earth. Position correction of the images is most important for change
detection. Even an error of a half pixel may become serious later. Therefore, it is easier
and more accurate that one image from the two for comparison is performed of precise
geometric correction by using of digital topographic maps and the other one is applied
of the same geometric correction points based on the image performed of geometric
correction. In order the images and land cover maps of two periods to be in accord in
the same locations rightly, the images of SAR and land cover maps were corrected on
the basis of the landsat images taken in August 16, 1999. The ground control points
that could be identified in each image were selected, coordinate transformation was
produced through the points, and the other image was re-arranged according to the
coordinate of the reference image.

In order to analyze the actual conditions of the damage by land use in the areas of
flooded damage built through change detection technique, overlap analysis was
performed with land cover maps made from the Landsat images taken in August 16,
1999.
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Figure 2. Landcover Map Figure 3. Pr ocess adopted by this study




Figure 4. Flooded Area

Table 2. Analysis of Flooded Area

Total Flooded Area Flooded Area Each Class
Class Dimension( U) | Dimension( U) ratio(%) Flooded ratio(%
Water 24.87 0.00 0.10 0.00
Urban 3.15 0.04 1.34 0.20
Bare ground 7.66 0.09 1.18 0.45
Marshy 0.06 0.00 1.90 0.00
Grassland 43.31 1.06 2.45 5.30
Forest 408.28 3.50 0.86 17.95
Farming 295.68 14.42 4.88 76.10
Total 783 20.00 - 100
. Results

In this study, the flooded damage that was researched was caused by the rain storm
of August 2002, occurring in Jelyoung. The size of the whole research area was 783 U.
The areas of flooded damage that were analyzed through time series radar images
were 20 U. The rate of the size of flooded area against the whole area for studying was

about 3%. Figure 4 shows the whole flooded area extracted by using of change
detection technique on time series radar images.

In Table 2, the three areas where there is much flooded among the flooded areas



were selected to be expanded and arranged. As seen in Table 2, areas with much
flooded were located in areas with arrows (showing the directions of water system) and
relatively low slope.

This phenomenon is considered to correspond with the topographical and geological
logics in which flooded areas occur in the direction of water system and then in low-
slope areas. When this viewpoint is applied to the areas of flooded damage in this study,
the flooded areas researched are highly possible to become habitual flooded areas.

As results, farming area showed 14.42 U, forest flooded area showed 3.50 U,
grassland flooded area showed 1.06 U, ground flooded area was accounted for 0.09 U

and urban flooded area showed 0.04 U

In this study, the time series radar satellite images were used to extract flooded areas
and to compare and analyze the actual conditions of land use. Based on the result, the
measures of the utility of the radar images on environmental sphere were examined,
and policies for alleviation of flooding damage through land use planning were
presented. However, it cannot be said that the derived measures in this study reflect all
the ones to minimize the flooding damage. Therefore, in order for the results derived
form this study to be applied to the process of policy making in the future, it is
absolutely necessary to verify the results by field inspection, and it is needed to discuss
the methods of prevention of flooding damage including flooding damage prediction
map.
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