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Investigation on Ongoing Tideland Reclamation Projects in Western Coast of North
Korea using Satellite Image Data
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Abstract

North Korea reported that tideland reclamation projects had been successfully constructed
and/or under construction during the period of the third development scheme(1987~1993),
which were 28,400ha in 9 project areas: 8 projects along the western coast and one in the
eastern coast.

In this study eight projects located in western coast were investigated in order to
confirm the detail of works, construction stages and difference from our project formulation
methods using the topographic maps published in different years and the recent sattelite
image data especially Lansat TM and SPOT PN. Intensity-hue- saturation (IHS) method
was adopted to merge two sattelite data for the image enhancement of remote sensing.

Construction stages of sea-dikes, land consolidation for paddy and salt pan, reservoir for
irrigation and desalinization and the present land use were investigated and estimated the
acreage of the development areas. The total gross project areas of 38,105 ha: 16,555 ha
completed for paddy or salt pan, 16,826 ha under construction, and 4.724 ha under
planning were confirmed, although the area of 27,100 ha in 8 projects were reported to be
completed or ongoing on the bimonthly journal of N. Korean Trend published in 1994,
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Table 1 Tideland reclamation projects completed or
ongoing during the period of 1987-1993 as of

April 1994
. . Acreage
District Project Remark
(ha)
Yongmaedo | 9500 |Shinpoong farm
Eunryul 3.200 |new project
S. Hwanghae [Sahyeon 500

Gangryeong 5,200 [consolidation under const.
Cheongtaedo| 1,000 |consolidation under const.

S, Pyeongan |Geumseong | 3,300
Gwaksan 2.600

N. Pyeongan Daekyedo 8.800 |youth farm
S, Hamkyeong|Keumya 1,300 jsea-dike under const.
total 9 projects 28,400 |const. period: '87-'93

Source : North Korean Trend, bimonthly journal vol.
154, April 1994
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Fig. 1 Locations of ongoing tideland reclamation pro-
jects in the western coast of N. Korea
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Table 2 Path-row and date taken of sattelite image

Table 3 Bandwidth overlap between Landsat TM and

data used for remote sensing SPOT PN
Project SPOT PN Landsat TM Band Lower Upper Overlap of
Yongmaedo | 301-274 (96/07/04) {117-034 (93/04/09) bound(um) | bound(im) PN (%)
Eunryl 299-273 (95/05/06) |117-033 (96/11/18) TM1 0.45 0.52 45
Sahyeon | 301-274 (96/07/04) |117-034 (93/04/09) T™M2 0.52 0.60 36.4
Cheongtae | 299-272 (95/05/06) |117-033 (96/11/18) — e %
Geumseong | 299-272 (95/05/06) |117-033 (96/11/18) i ' i
Gwaksan | 208-270 (97/09/09) |118-032 (96/11/18) T™5 155 L75 -
Daegyedo | 297-270 (99/05/29) |118-032 (96/11/18) ™7 2.08 2.35 -
PAN 051 0.73 -
Atole] #HF wUFAE ITARIA Az

1:50,000 A &¥%E, 1991del Azt® 23 1:250,000
AYE Z 199339 AzF}E ZARAEZE AHE8HS
BAggch 29 ABEAE AT A
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PN Landsat TM Glo|Et& Atgslgon, Ahg
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Table 4 Correlation coefficients between Landsat TM

and SPOT PN data

TM1 | TM2 | TM3 | TM4 | TM5 | TM7

PN | 0415 | 0.442 | 0503 | 0.378 | 0422 | 0.458

Table 5 Correlation coefficients between the intensity
image of each TM three bands combination
and SPOT PN data

TM123| TM125| TM127|{ TM234| TM235| TM237
PN | 0492 | 0495 | 0485 | 0475 | 0483 | 0.492

.-

m reservelr bullt before 1987

- reservolr bullt before 1993

UIH[] reservoir built befare 1996
reciaimed before 1993, salt pan
recisimed before 1996, underconst.

% reclnimed before 1993, underconst.

m reciaimed before 1987, paddy fleld

reclatmed before 1993, paddy fleld

Fas] proposed

Fig. 2 Present land use & construction period in Yongmaedo tideland reclamation project
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Table 6 Reclaimed area in Yongmaedo project

Symbols |Land use |Area(ha) Const. period

pl paddy 1,062.4 before 1987

p2 paddy 22.4 "

p3 paddy 218.1

pd paddy 371.2 before 1993

sl salt pan 23.0 b

s2 salt pan 775

rl reservoir 73.6 before 1987

r2 reservoir 234 before 1993

r3 reservoir 214 "

r4 reservoir 21.0

ul paddy 235 before 1993

u2 - 5574 "

al - 1,419.6 partial dike
before 1987

a2 - 1.9974 "

ald - 1.306.5

total 7,218.4

completed 1.937.5 for paddy, salt pan,
reservoir

under const. 5574 sea-dike constd.

proposed 4,7235 planned
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- reciaimed before 1995, paddy field

% reclaimed before 1993, underconst.

Pig. 3 Present land use & construction period in Eunryl tideland reclamation project
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Table 7 Reclaimed area in Eunryul project

Symbols [ Land use| Area(ha)| Const. period
pl paddy 46.6 before1993
p2 " 43.9 b
p3 " 2137 before 1997
pd b 106.1 b
p5 " 281.6
pb " 250.1
p7 b 475
p8 " 195.3
sl salt pan 62.7
rl reservoir 10.9
ul - 1.625.0 sea-dike competed
total 2,883.4
completed 1,258 4 for paddy, salt pan,
reservoir
under const. 1,625.0
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Table 8 Reclaimed area in Sahyeon project

Symbols| Land use | Area(ha) | Const. period
pl paddy 259 before 1996
p2 - 226.3 “
p3 “ 2713
rl reservoir 378
total 561.3

[:] upland
Mn]m reservoir built before 1996

reclaimed before 1996,
paddy field

Fig. 4 Present land use & construction period in Sahyeon tideland reclamation project
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Table 9 Reclaimed area in Gangryeong project

Symbols| land use| Area(ha)| Const. period
pl paddy 29.0 before1993
p2 " 464 "
p3 69.5
pd 1148
sl salt pan 68.1 before1987
ri reservoir 472 "
r2 " 3419
3 17.3
r4 44.2
5 32.7
i) 10.1 before 1993
r7 20.0 "
ul - 411 sea-dike before 1987
u? - 129.0 before 1996
el - 5,017.5 before 1987
e2 - 7795 before 1993
total 6,808.3
completed 841.2 for paddy, salt pan,
reservoir
under const. 5,967.1 dike not closed
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¢t HT olo] 19953 o)A 7tA
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130.7had) =&

™

[:] upland

PN

m reservelr built before 1987

- reservolr bulkt beforr 1993
veclalmed before 1987, salt pan
reclaimed before 1987, underconst.

B3 rectaimed before 1996, undercont.

52 rectaimrcd before 1993, paddy field

I ereerine i, betore 1387

estuarine lake, before 1993

Fig. 5 Present land use & construction period in Gangryeong tideland reclamation project
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[:j upland
- island

g reclaimed before 1996,
& under const.

- reclaimed before 1997,
paddy field

-

[ Jepmna

..

B reservorr bunt verore 1377
- vexervolr bullt before 1993
m reservolr bulit before 1995
reclalmed before 1977, salt pan

B
Feclalmed hefore 1993, salt pan

[ rectaimed betore 1993, paddy nele
% reclalmed hefore 1993, underconst.

R rectatmed berore 1995, underconst.

Fig. 7 Present land use & construction period in Kuemseong tideland reclamation project

Table 10 Reclaimed area in Cheongtaedo project

Symbol] Land use Areatha) | Const. period
pl paddy 130.7 before 1995
p2 " 570.6 b
p3 v 476.2
ul Juncompl. paddy 544
total 1,231.9

completed 1,177.5 for paddy

under const. 54.4

570.6hadl p; NG9+ 4762ha] p; MEFHL
gzstgd oyt u g 544hay MGEAIZE 33
Zol At}

Table 10014 Hi= ulel ko] o) 3o 7o
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T ek ga @4 Fol sidsel U
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AE7A 055kme) d), ANEZA 223kne] da.
B E7tA 804k da, AHEZFR 391kme] dy
g HE dAse 39T UBme] LRAE
23 02M 3234.3had] ZHYA|7} AL, o
7 rEet F2AE SlE 27 BHFI
o ddE F3d HH(s, 553ha)#H =(p,
61.4ha) o1 whxA] 387 Mo SFHYe
o, FagldlA JRE HZAE F2HM 52
(r7, 73.9ha) & &3ttt

19959 g 9EH BFFAAA HAE7A
2.43km9] d5%F 0.33km9Y 9]@4‘“ ZA 4B HZ3
o TEHE 1349had] 1y FFEE 4TI L,
SAA 233 (us, 1885ha) ¢t IF 2 A Ale]d
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Table 11 Reclaimed area in Geumseong project

Symbols| Land use | Area(ha)| Const. period
pl paddy 614 beforel993
sl salt pan 513 beforel977
s2 b 67.9 "
s3 54.0
s4 38.6
s5 38.0
sb 100.6
s7 523.0
s8 235.1
s9 55.3 before 1993
rl reservoir 12.5 before 1977
r2 " 314 "
r3 7.3
r4 48.3
5 249
6 145
17 739 before 1993
18 134.9 before 1995
ul - 46.0 before 1993
u2 - 33.7 before 1995
ul - 189 ”
ud - 179
ub - 188.5
ub - 3,234.3 before 1993

total 5.112.2

completed 1,572.9 |for paddy, salt pan,

reservoir

under const. 3.539.3

AT Ih FH(ua s, w) ol WERAT 28 Ae)
fon, AFPzA WEAMBE MAPgEAzt 2
8 Folnt

AHWZAZ Eejg nFITVHATAE o
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o] Ao s\wte] 7‘]"35] A ol e S
Fsts FAFTAY XQAAA] ofUm oA
A3 A7RFol AUUA ¥ FF Yk

Table 11014 H& wieh 7o) 19951 ol Aol zH
HE = 94, AFAE Meg WHL 15729 ha
7 9 oy kA A 9] WAL 3539 3hac] o] E
1=

Ab ZHAER|F

o] AP HPHEE HF3o Y& U
Fig. 8olA B ulel 7ol oguizAE LE¥
AN A7 A 1.06kme] d WEAE FF
B3, AAolA SE7bA] 160kme) dy SHEo
A ek A 7R 242kme) ¢y, EEolA 7huiAA
74A 1.75kmel ds, 29| skel M B E7EA] 1.82kmel
£ 9H3eE A 865kme WEAE 223
BEA WA 2510hae) EXE 2As¢ch
19779 ARAME LEFA A4S FAds
= HERAE F2PoH, A$HdolM SxE A2

[:] upland
- island

* [TTTITR} reservoir batte before 1997

reclaimed before 1997,
paddy field

recizimed before 1997,
m ancompl. paddy field

S reclaimed before 1997,
R underconst.

Fig. 8 Present land use & construction period in Gwaksan tideland reclamation project
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Table 12 Reclaimed area in Gwaksan project

Symboi Land use Area(ha) | Const. period
pl paddy 11122 before 1997
p2 " 300.1 "
p3 " 660.7
rl reservoir 179.9
ul uncompl. paddy| 437.0
total 2,689.9

completed 2,2529 | for paddy
‘ and reservoir

under const. 437.0

e WA FuckdM BRE 03%6}% Wz
A = i% b Mg oAk =3 XM T
8lkmel d; WAlE 23l 179.9ha
9 =& H 3} 4 o

1997d ol&@7tA] WEA FZXFAIE EFIX
11122ha® 3 o} p +99 HEFAE SFHL
o, BHEF2(p, 300.lha) 3 At$-A52(ps, 6607
ha)dll e JRE3A 7 g Fe)dnt. 7ntAAd &
2 A (uy, 4370ha) = oM E WSFRAFE G
o} Utk

Table 12014 B uwiel o] o] 74 F A}
PFIHHLS 2689%haZ M NLLEH 22529ha
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A AFFTEAA 107k di, HAE7EA 8.36km
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% 1453knd] WHZAE HIIEEZAN 7HHUR
11,600 ha2) EXE A st

1977 olHole AR AR thAEA A
T2 QA E AYE F2do 7HHWYA po
760.1ha® =S Z o]&33 YU T FAE
A divlyd, 4, g$E IFss AYe 2
Z8te pol M ps7hAl 9 1644.3has)l =& A8
R, A EHEolA ARF Alold AwE =
Z A 9] 1908had =02 ZAsq

19939 AFME 1977d0) % ALH MYgT
A2 FAE R 3el 1.2021hag) ps3t tHoiAle 2
29l 2533ha®l py & =08 ZAFPeH, Uy
A prz p3THL NEFAZE JYFolAT FA
AR E B Zo wEAE FIse Py
70.8ha®l 1o AIAFAN HAT. 2F A2
AR SR Alole] ZHAFA A viwH
graiA olFojx gtow 1997d zi:EololEw

-
m reservolr bulH before 1977
) [[HH] reservolr hulll Nefore 1997
- veserveir bulll hefore 1993
o
i

Isimed before 1993, paddy fleld

- Ialmed before 1997, paddy fled

% reclaimed before 1993, undercomt.

IERR reciaimed before 1997,
REER unfinished paddy fleid

E recinimed before 1977, paddy field

Fig. 9 Present land use & construction period in Daegyedo tideland reclamation project
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Table 13 Reclaimed area in Daekyedo project

Symbol Land use |Area(ha){ Const. period
pl paddy 1.110.8 before 1977
p2 " 120.3 "
p3 " 177.8
p4 " 146.7
p5 " 88.7
pb " 760.1
p7 " 190.8
p8 b 1.202.1 before 1993
p9 " 253.3 "
pl0 " 378 before 1997
pll " 421 "
pl2 N 1.040.4
pl3 " 1,087.2
ul  |uncompl. paddy 26.3
u? " 66.5
ul " 259.1
ud 4,294.4| sea-dike completed
rl reservoir 458 before 1977
r2 " 8.2 N
13 " 24.8 before 1993
rd A 180.5 "

5 b 63.4

6 " 78.1

r7 " 394

8 " 176

r9 N 708 before 1997
r10 " 166.6 "

total 11,599.6

completed 6,953.3 | for paddy, reservoir

under const, 4,646.3

1993 o}ARE  wigFAIFOIR  p((37.8ha),
p1(42.1ha), prz (1,0404 ha), p13(1,087.2ha)+4 o)
NEFA A Sase] =02 AMSsT ot 19
U oAlZe ZAa b (263ha), u(665ha). us
(259.1ha) A1 Y& 19979 dA AgTA A A F
ojt},

Table 13914 K= v} Zro] o] X8 F99
A& 11,599.6haZA 7de] HARXAY AFA R 7
e WAEE 6953.3ha0m, nigkE RA WAL
4.646.3haoll o2t}

N. 2<% gl F&

19949 TR&o] F8F; ol AYPA By
of o3t E3hFRsE A3 70 A # (1987~
1993) 712k Foll € 97/ ZHFAYA T 7+
A AL 28400hazty AT ol A7H A
e AFAW 83 EAle] Exo]l LS 28]
Asted S MEite] $1x)8 8/ Aol ity
PP ALt O Ao A2 FIE AFY
A ARG o)&3ld YFYAIE AAEAT
A 42 EE Landsat TM# SPOT PNujo)et
€ olgstden, IHSHE 98 F§AH4e o
Eol AHEE AT

ZAL A ol thatel QAoiE EA 2Z, A
o §FY2E2N 9 A 2 g4 Exo| g
Wy 5 TAEIAL ol ATE wHEFe
Table 1401A4 He Hlg9} 7to] sigHFH O T Wy
® 27100ha 2t} ¥ 38105hao] o]&t} o] =
A olo] &, A4, 4A o8 sy HFo)
16,555haol ™, v ¢ty 2R A HA ] 16826ha®s W}
Buith 4% wxAle FAE Fgso glou
ojn] AZ¥E AFE FYEHE WAHE 4,724hadl
o] 2tk

o] 7S s Sz 4
W AFUY AT AFE A5-RE 22337 2
5 AES de Heolu ole AFA A
Aol HelEFATAEe AL Q&
22 fEUt GeIdN dedE e ¥
= o& dgelt

URE ANEHAF oy FAlo)M uehd B3
o] zbel 1987 ol del T E W] XFHIAY
Av AFet AFE ATl F2E AR AEA
o] E3E oz #AvEd Zoy dxy
FUAEE F718T 4 Tr o %35d sakat
BEE AT O AT AR sge) 7xg
ez Bodn,
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Table 14 Reported and investigated reclamtion works

. EYA,

olFE, 1991, M@ FFHA7d

Projects |Investigated area(ha) Remarks £ o]43 SPOT P-mode®} XS-mode 94
z‘:;wleizist 1;’2;2’ sea-dike closed B4, FFEAHHA, 9(2):103-113,
Yongmaedo propersed ’ 4723‘5 partial sea-dike 4, 714, 1989, AFHA FdHelEE ol &3t
0! . . -
sub-total 7.2184 seen AFAg) EX|O)ERER, AAAGT e

completed 12584 | .. dFaEEF, 5:105-111

Enryul under const. 1,625.0 zimpletid 5 |Z2ALR FARE, 1993, FHHE
sub-total 28834 6. A3, 199, H¥e) FAAEE} wdEF

Sahyeon  |completed 561.3 mcludlrfg AR, 23 FJAANTN d3 ‘—-_}E.ﬁl. =z

reservoir(37.8ha) - .
completed 8412 AF FAETFZEATF A, pp20-27.

Gangryeong |under const.  5967.1 {gate not closed 7. A2 B3 eurE e Ax, 1997, AAQE WAL
sub-total 6,808.3 8. Albert L. Zobrist, Nevin A. Bryant, Ronald
completed 1,1775 nampo gate G. Mcleod, 1983, “Technology for large dig-

Cheongtaedo junder const. 54.4 losed . . "
sub-total 12319 |99 ital mosaics of Landsat data”, PE & RS,
completed 15729 49(9) :1325-1335

Geumseong [under const.  3,539.3 |sea-dike closed 9. Carper, W.J, TM. Lillesand, and RW.
sub-total 51122 Kiefer, 1990. The use of intensity-hue-
completed 22529 . saturation transformations for merging SPOT

Gwaksan |under const. 437.0 jsea-dike closed . ) )
sub-total 2.689.9 panchromatic and multi- spectral image
completed 6.953.3 data, PE & RS, 56(4):459-467.

Daekyedo |under const. 4,646.3 |sea-dike closed 10, Chavez, PS. Jr. and J.A. Bowell, 1988
sub-total 11-529-6 Comparison of the spectral information con-

ted 16,555. .
complete 0 tent of Landsat Thematic Mapper and
under const. 16,826.5 i i

Total proposed 47235 SPOT for three different sites in the Phoe-

total 38,105.0 nix, Arizona region, PE & RS, 54(12):
1699-1708.
o] =22 1988 ¥IFeEAEATY Hed 11. Chavez, P.S. Jr.. S.C. Sides, and J.A. Ander-

Fujel] st A AHIUE

&

2

Ho

#

L FAs, AAE, 2AE HA4A, 1995, 1HS 4

12.

g ol & LBHAEFF AFF o1, 1995

g gewas =3,

129-132.

2. &4 g5

LurReld Ax, 1982

Az A

HEEE 3,
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1991.
methods to merge multiresolution and mul-
tispectral data Landsat TM and SPOT
panchromatic, PE & RS, 57(3):295-303.

Foschi, P.G.Smith, D. K., 1997. Detecting
subpixel woody vegetation in digital imagery

son, Comparison of three different

using two artificial intelligence approaches,
PE&RS, 63(5), 493-500.



