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Classification of Tidal Flat Deposits in the Cheonsu-bay
using Landsat TM Data and Surface Sediment Analysis

Dong-Ho Jang* - Kwang-Hoon Chi* - Hyoun-Young Lee**
Korea Institute of Geoscience and Mineral Resources *, Konkuk University**

Abstract

This study aimed at verifying the grain-sized distribution of surface deposits in a tidal flat using
multi-spectral Landsat TM. In this study, we employed the grain-sized analysis, PCA and
unsupervised classification techniques for analyzing the distribution of deposits. As a result in this
study, the unsupervised classification method using PCA image was found to be most useful in
classifying tidal flat deposits using satellite data. This method is considerably effective in analyzing
not only the aspects of distribution in terms of accumulated deposits and erosion, but also the
changes in seaside topography and shoreline. The grain-sized distribution analysis indicates that
the mud flat inside the Cheonsu-bay tidal flat is distributed, the mixed flat located in the middle, and
the sand flat distributed near the sea. The sand flat is dominant around the southern part of Seornot

isle and its beach. On the other hand, the mud and mixed flat is dominant on the western part.
Likewise, the western coast of Seomot isle and its beach is significantly affected by waves facing the
offshore. However, the eastern side of the bay could be a site for the evolution of tidal flat made of

fine materials where it is less affected by ocean waves. These results show that multi-spectral

satellite data are effective for the classification of distribution materials and environmental impact

assessment and continuous monitoring. In particular, the research on environmental deposits can
provide important decision-supporting information for decision-making on seaside development,
by analyzing the progress of deposits and environmental changes.

Key words : tidal flat, Cheonsu-bay, Landsat TM, PCA, unsupervised classification, deposits
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Fig. 1. Study area (Landsat TM image of 1996. 9. 1)
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Fig. 2. Procedure for classification of tidal flat deposits in coastal area
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Table 1. Correlation matrix between Landsat TM bands(1996. 9. 1)

Table 2. Correlation matrix between PC image and
Landsat TM image

Band 1 2 3 4 5 7
1 1 Band 1 2 3 4 5 7
2 0.86 1 Band1 | 001 | -087 | 040 | 028 | 003 |-005
3 079 | 095 1 Band2 | 041 | -077 | 044 | 005 | 001 | 0.17
4 -0.17 | 025 | 029 1 Band3 | 047 | -0.81 | 030 |-0.16 | 001 |-0.03
5 017 | 053 | 061 | 0.88 1 Band4 | 097 | 024 | 008 | 001 |-001 | 001
7 038 | 067 | 076 | 071 | 095 1 Band5 | 097 |-023 |-0.10 | 001 | 002 |-001

Table 3. Eigenstructure of PCA results using
Landsat TM data(1996. 9. 1)

Band7 | 086 | -047 |-0.11 | 001 |-0.15 |-001

Table 4. Eigenvectors of covariance matrix

Band|Band 1 [Band 2 [Band 3 |Band 4 [Band 5 |Band 7

PC1 | 000163 0.04061| 0.10315| 0.74728| 0.62444) 0.19838

PC2 |-0.36335-0.21746|-0.51250| 0.52445|-0.42715|-0.31706

PC3 | 043800 0.32815| 0.49819| 0.39114|-0.50980-0.19850

PC4 | 0.75522| 0.07970|-0.64377| 0.01705 0.05518| 0.07433

PC5 | 0.09739| 0.00922| 0.04297|-0.10401| 0.40334/-0.90282

Eigenchannel| Eigenvalue | Deviation | %Variance |X%Variance
1 3113.8500 | 55.8019 87.53% 87.53%
2 3733238 | 193216 1049% 98.02%
3 55.3496 74397 1.56% 99.58%
4 9.1336 30222 0.26% 99.84%
5 4.4986 2.121 0.13% 99.97%
6 1.197 1.0941 0.03% 100.%

PC6 [-0.31032] 0.91485|-0.24945|-0.04924| 0.04473(-0.01035
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Fig. 4. The result of principle component analysis
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AEE Wl Ffrat oA =2, a5 2. ZMX| TMEX BR
A% ol 2 AHv, 54T $Ae] Erol
o B ATME AL B HED AR 78 B ATNE FAREY A% F PC 1~PC
o] Weate EHAE /ol ARSI 4 A5E 7KL FAEERT71HS ISODATA
Fig. 4(e)= PC 5 Ao 2 W= 79 ARE @ HHoR RS etk BFEE Eol7] sl
of BHHT YT, AAZAA Pl FEHTE K4S vk A ARE olgHYT EF
e AR Feo] Aalel B AFME B Feza: 3 Tl FA2GEI% HE £4. A
Az ol AREetA edtth Fig. 4(£)¢] PC 6 (D, AP, AR, 73 2 E7skith
Qe A R AL BANE AT 4L Table 5= 2t 2e28 B4 ¥ SARS vet
2 ARE0] At HHE BRE A W Zolth 2 RFYEE DN g Hu s
kT PC 19 gkol 7P ¥om, PC 47t 71 Eth A
Ex PC 30llA FFH0A} ghol 7Hd A3, EA7
MAME PC 3940l 7bg A7t Ak o)yt
Table 5. Descriptive statistics of principle components
CLASS PC PC1 PC2 PC3 PC4 Area: km*(%)
o Mean(DN) 632 1273 126.3 1289 179.96
cean
Std.Dev 1.56 221 2.66 143 (32.67)
Mud Mean(DN) 138.3 884 129.1 1279 10.76
!
Std.Dev 488 436 529 2.14 (1.95)
Mixed Mean(DN) 1219 100.3 134.8 1254 1622
1Xe
1996.9.1. Std.Dev 576 502 704 247 294)
Mean(DN) 102.59 111.8 140.0 123.6 12.84
Sand(I)
Std.Dev 7.36 5.14 6.72 241 (233)
Mean(DN) 164.7 870 120.1 1273 383
Sand(Il)
Std.Dev 11.69 12.65 7.85 305 (0.69)
Beach Mean(DN) 1490 84.7 151.1 1224 2.75
cac
Std.Dev 11.56 901 774 354 (0.50)
Table 6. Error matrices and accuracy assessment results of classification image
Error Matrix Accuracy(%)
reference data otal Use’s |Producer’s| Overall | Kappa
Ocean | Mud | Mixed | Sand(I) | Sand(IT) | Beach © Accuracy | Accuracy | Accuracy | Statistic
Ocean 9 0 0 1 0 0 10 90.00 | 100.00
Mud 0 15 1 0 0 0 16 93.75 88.24
. Mixed 0 2 17 0 0 0 19 8947 8947
Classified
dat Sand(I) 0 0 1 6 0 0 7 85.71 85.71 91.67 | 0.893
ata
Sand(II) 0 0 0 0 4 0 4 100.0 100.0
Beach 0 0 0 0 0 4 4 100.0 100.0
total 9 17 19 7 4 4 60 93.11 93.90
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