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Analyzing the spectral characteristic and
detecting the change of tidal flat area in Seo han
Bay, North Korea using satellite images and GIS
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ABSTRACT

In this study the tidal area in Seo han bay, North Korea was detected and extracted by using various
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Andlyzing the spectral characteristic and defecting the change of tidal flat area in Seo han Bay, North Korea using satellite images and GIS

satellite images(ASTER, KOMPSAT EOC, Landsat TM/ETM+) and GIS spatial analysis. Especially,
the micro-landform was classified through the spectral characteristic of each satellite image and the
change of tidal flat size was detected on passing year.

For this, the spectral characteristics of eight tidal flat area in Korea, which are called as Seo han
bay, Gwang ryang bay, Hae ju bay, Gang hwa bay, A san bay, Garorim bay, Jul po bay and Soon
chun bay, were analyzed by using multi band of multi spectral satellite images such as Landsat
TM/ETM+. Moreover, the micro-landform tidal flat in Seo han bay, North Korea was extracted by
using ISODATA clustering based on the result of spectral characteristic.

In addition, in order to detect the change of tidal flat size on passing years, the ancient topography
map(1918-1920) was constructed as GIS DB. Also, the tidal flat distribution map based on the
temporal satellite images were constructed to detect the tidal flat size for recent years. Through this,
the efficient band to classify the micro-landform and detect its boundary was clarified and one
possibility of KOMPSAT EOC application could be also introduced by extracting the spatial information
of tidal flat efficiently.

KEYWORDS:  Satellite, ~ ASTER, KOMPSAT  EOC.  Landsat  TM/ETM-, Tidal  Flat
Spectral Characteristic, GIS, ISODATA Clustering
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TABLE 1. The Preprocessing for Satellite Images
Class Satellite dsat TM/ ETM- KOMPSAT EOC ASTER
Root mean square 0.3 041 0.36
Interpolation Nearest—neighbor Nearest-neighbor Nearest—neighbor
Resampling 30mx>30m Tmx7m 15mx15m
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Andlyzing the spectral characteristic and defecting the change of tidal flat area in Seo han Bay, North Korea using satellite images and GIS

e | mrd

topagraphy mapg iy
33 Sheetnd 50,000y

Caleamp AD
— -
[ *de |=—— | whed ||

e
Cafdcomn, AuloCAal,

ml'lﬁtl'“‘ﬂﬂ
[ dwg | =——=_*.dsf ‘

e F b, AR Viaw

e —

F 3

FIGURE 2.
bay(1918~1920)

¥ GIS DB 7% #Hg¢ vehha 9eho0s,
@ 2

FFFSTFATY AFHEILA)
a9 39 A2 B 19209 B3 A
et Ao A E %ﬁﬁﬂ 2 A3 gl

mud flat(1609%m) 3} sand flat(708km) 0.2 A A
AR A 93% = zsﬂﬂg_,j Jgom HEAo

Preprocessing GIS DB with ancient

topography map in  Seohan

2 FA(salt farm, 28k %= E3kaL YAE A
o2 vhepRT

A Hgh AERE Aol g9k Aot
sh-o] FEnt ddiel= 5 (marsh, 89%m)<}
A <54 (salt marsh, 61km)7} 6% ¥3E& L 9L

AE Aoz yelgon ¥ 2& uAPEE o]

=

PR

H

Constructing thoe tidal flat ares distribution based on
tha anclent topoegraghy map in West cost, North Koraa

Leganol
[T R
BANT FL AT
el
Al R
EALT FAHEY

FIGURE 3. Preparation of tidal flat distribution in Seohan bay with topography

map(1918 ~1920)

47



TABLE 2. The tidal flat size in West coast, North Korea(1918~1920)

unit:(km)

Class Areal(kn) Percent(%)
mud flat 1609 65
sand flat 708 28
marsh 89
salt marsh 61
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|5 5ek AieE A9k HAA ERE WA AF fJste] A7 ]lold] class [ # classI = F4
E4%E HoFa Ut} ste] i AATE A4 class I classT <
ol 2EELS dotry] 918t Landsat
2. OIX[d ZMX|] =E2 28t Aggd 8 T/ ETM+949] thermal Wi=S 719§+ 67)
=Y HEEY o] wh=(visible and near infrared)Z ©°]-&3}o]
a9 4= 23 s xoje] wapExu zp Sl A Ao (MERt, Gy, s,
A7) WAY 2ES dstel AURG wigspe G oML JRRERE, SR A i
gy, S, e, opw, sbrgw, gz TESET sl

2
i)
o
N
o

=3

ISODATA clusterings ©]-&3te] &3k A3t
T A9E BAE 2 Ay aA 29 BR=E
TEREA7 B AFol s class 13 O
gkt

class T ¥} classIT7} A&38HA] F-3A&
shertel Ud AEe G2, HAE
AP AL & Fdte] o]Fojxof spA|vt
A7 v A olrg 3ol
A7golt), upEba] Aol A FelE
of gt Azel 7EATE Fa
classT ¥} classIE A9lstaA (19 5,
6, ¥ 3).

T
=

12

Lo o 2

o
Q2 o o

\=]
24

..
- I

[t ‘-- Rl
oo ficaararmiieEaga) .

: A
Jul pol1886.9.1), | Scon chuni1somaael

FIGURE 4. Various tidal flat areas based on existing study (Landsat TMW/ETM+)

48



Andlyzing the speciral characteristic and defecting the change of fidal flat area in Seo han Bay, North Korea using satellite images and GIS
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TABLE 3. The DN values of each band in class | and class !l (Landsat TM/ETM+)

Band Band 1 Band 2 Band 3 Band 4 Band 5 Band 7
m 0.45-0.62 0.52-0.60 0.63-0.69 0.76-0.90 1.55-1.75 2.08-2.35
class
Area I 1 i I il I I I I 1 i
il 99 90 78 67 82 72 38 25 50 14 38 10
et 90 7 7 63 83 60 43 30 8 24 76 20
3l =3t 80 72 76 70 87 35 34 24 23 9 7
AT RS 7 73 74 71 92 42 36 33 26 17 12
opxkgt 7 70 76 68 81 35 34 25 27 10 17
Ak 76 73 35 33 41 35 30 22 32 12 14
Al 101 88 9% 95 119 103 81 65 87 62 91 59
Sl 98 90 43 40 110 93 90 35 101 28 52 21
Mean 87 79 69 63 87 59 48 32 54 22 38 16
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Andlyzing the spectral characteristic and defecting the change of tidal flat area in Seo han Bay, North Korea using satellite images and GIS
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FIGURE 9. KOMPSAT EOC image conversion using high frequency pass filtering for tidal
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51



Hg e nt GISE |43 S Aent Xfe] WUAX| RS o M3t @R / 2YY
eI 1=
— Blludd (i 1. Baml
w— e flnt ||
| B59.E. 1B ! AuAs 1y -
| Lot TR | €Lsbeni T REr § °
o |
I -_
— R
¥ ._"’ CRAm
i LA
v %
| E
151 8- 1521 L SN
LT - AITER)
FIGURE 11. The tidal flat area distribution maps on passing years in Seo han bay, North

Korea(1918-2002)
skt
o]E 7]¥Fo & KOMPSAT EOC, ASTER,
Landsat TM/ETM+94< 718
9] 3lpel ISODATA clustering
Agkir| o] Fate] HAAE

29 103 2k

R
ul—l?jl

o
o =

stE golr 7] flate] IAPE 7o r A4
3 7HMA BEE(1918-1920)9F  Landsat
TM(1999.8.16), KOMPSAT EOC(2001.9.18),
Landsat ETM+(2002.10.17), ASTER(2002.6.9)&
ojgalo] et HAA] FEEFE VIWoRE 3t
A2 WA WskE A gkt

AR o] HAE %9 J3FS Wo] wtow
2 A0 HEgk WA wstE dolry] 93|

4. S5t MBIAI0| ZA0| S ZHA4X| DI s '
=2 il S0) e 2 b sae 29 834 528 292 9
e Agiute] Zdol whE A WA M maw . BAo] Sguo] Aok sl sl ur A
T30
1630 . —_— —. - -
e IR — Sl i
) T - ] Bt
- T el in chun |
10
1
104 B-1020 1000816 200108 QO0204T 200480

FIGURE 12. The change of tidal flat area based on tide level(in chun)

52



Andlyzing the spectral characteristic and defecting the change of tidal flat area in Seo han Bay, North Korea using satellite images and GIS

TABLE 5. The change of tidal flat area on passing years in Seohan bay, North Korea

Year 1918-1920 1999.8.16 2001.9.18 2002.9.17 2004.6.9
Time

dlass 10:10(AM) 10:21(AM) 9:46(AM) 10:40(AM)

Tide level(m) 6.56 2.03 3.76 3.03

Sand flat (ki) 19.08 66.48 32.34 47.04 52.07

Mud flat(knf) 111.99 94.46 116.81 9747 113.28
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