stAGsH 7L Vol. 33, No. 6(2024), pp.431-439 J. Environ. Impact Assess. 33(6): 431-439(2024) ISSN 1225-7184
https://doi.org/10.14249/eia.2024.33.6.431

EANEEE S8 37 3047 55 AeA o) Hs 24

Z|EH - 237 - =Y - o X[

THAEHE A AR AE

Analysis of Changes in the Extent of Inland Water Ecosystems Over
the Past 30 Years Using Land Cover Maps
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Abstract: This study quantitatively analyzed the land cover changes in inland water ecosystems over
the past 30 years to identify long-term trends and major causes of change. Using the Ministry of
Environment’s land cover classification data, changes in the area of inland waters from 1990 to 2020
were analyzed nationwide and by major river basins. The results show that over the past 30 years,
67.5% of the inland water area nationwide has been maintained, 32.5% has been converted to other
land cover types and lost, and 55.0% has been newly created, resulting in a net increase of 22.4% in
the inland water area compared to the past. These changes were primarily attributed to new
constructions such as dams and weirs, as well as losses due to urbanization. This study provides
valuable insights for the conservation and management of inland water ecosystems and serves as a
foundational reference for long-term ecosystem change studies.
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o] & A A Aolt. o] & s3f BAILE A7
off thet A 71995 1Ak, QIxte] &7gef A
L Qg2 7|2 al0] thek B8 270l o8] 9
5f 7] =] 91 cH(United Nations et al., 2021). SEEA EA9]
4 84 5 57T A} Al -5 (Ecosystem extent) 7|
Ho2 ol e §9Y WA H3E Hotalt A
ol

olo] £ A7 A 2 AR FEE 712
a2 ey, Y24 e A 989 R7] 20l |
315 BAsho] st 249 72 91 sorstuA 5
gor, ol E3) 54 AEA) B 2 Pel2 ¢

3 42 o] 7|ofek 14} shoict. o] S 9o TR
R EAN RS Zste] 34 30439 WS
EX5E §90 wsh BAS s, Selvte}
R R FERERS S EEL L

AR,
II a4

304 7o W84 EX TR s} 240 ARE

Figure 13} Zro] AdYatct. AA|, T FE i EF EX|

TEE FHARER 1980 T(19909) EAH &
Eo AR R 20108 ) E(20208) EXHELEE
sttt 4, 20209 S EGAE 285191 1990
At 20208 EX| T B 204 g4 §HL A A
ATk AA, 1990 EA| o] E e of A A A= A] b2 %
o] SYF PGS 20009 S EFA S E-g-oto] LEok
Ak WA, s gE AA 2] 19908 7} 20209 E
AT E L& &-85%] Change detection £4-& A A5k
o] Y& EX 5] st 422 whokatgict. uA]
o g B4 A0S fHY sk R ALEsto d
o8 54 st B g AESlslh

&R EAYELEY + 32 SEFOIA WS
T Y FPOE TR YES Hl= 52
F EANELR &4 7Heot ARt SR A=Y o
ARZE 7} 2000~2004 FFEH JHFAFS 7[HtoF2
2|2 A/ =] o] 30d7te] HStE £A4I5H] o= F55t
Aok w2hA F717ke] ks £41617] Pl ol
EX 7B ES 285190,

T EXAYELEZ WSS E45H7] s 54
Q59 s g4 F 2 A Aok =, AR 2
HAH| A0 A Al7E 2 A 55k Al A PP
A oA AL @A EXwEEof ARt BAA
25 ZE5k3ith 20208 AAAEE F Al7]9] EX|
HELfA A AFEAH (S FT F )= AAlsto

Change detection =42 9|3t Z7HH S YA A Zi Tt



ey - 257 - HIY -

O|X[2! / EX|LI=EE &5 ut7 307t LiSs MEHAIS H3t 24 433

_ (2) Erase marine water b
[ @ Land cover map ] [“’ 4 ¥

20 national boundary

national boundary basins

(3) Erase marine water in @),(5) Change detection
‘90 land cover map by ‘00 analysis within major river

‘90

‘20

Bgang

Jejudo

Figure 1. Data analysis workflow diagram
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Table 1. Area change of inland water land cover from 1990 to 2020

. . 1990 2020 1990—2020
River basin - -
Area (km?) Ratio (%) Area (km?) Ratio (%) Area (km?) Rate (%)

Hangang 502.1 34.7 544.4 283 423 8.4
Geumgang 323.8 224 456.8 237 132.9 41.0
Nakdonggang 354.6 24.5 529.3 275 174.7 493
Seomjingang 121.6 8.4 150.8 7.8 29.3 24.1
Yeongsangang 138.6 9.6 2379 12.4 99.3 71.6
Jejudo 4.6 0.3 03 1.6 357
Sum 1,445.3 100.0 1,925.3 100.0 480.0 332
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Table 2. Summary of inland water land cover change(gain
and loss) from 1990 to 2020

Area (km?) | Ratio (%)

Inland water 1990 1,445.3 100.0
Inland water 2020 1,925.4 133.2
Stable inland water 975.1 67.5
Inland water loss 470.2 325

loss by urbanized area 91.6 6.3
Inland water gain 950.3 65.7
gain from marine water 1559 10.8
gain from excl. marine water 794.3 55.0
Net change(gain-loss) 480.0 332
excl. gain from marine water 324.1 22.4
Gross change(gain+loss) 1,420.5 98.3
excl. gain from marine water 1,264.5 87.5
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Table 3. Land cover change matrix: inland water loss (1990-2020) (unit: km?)

River basin Built-up area Farmland Woodland Grassland Wetland Bare land
Hangang 45.6 319 25.0 112 14.7 12.8
Geumgang 17.0 40.2 18.1 11.7 19.4 4.8
Nakdonggang 18.6 15.0 39.5 6.5 28.2 6.7
Seomjingang 5.1 17.1 23.0 1.6 7.1 2.6
Yeongsangang 3.8 16.5 11.9 0.9 10.1 1.1
Jejudo 1.5 0.3 0.1 0.0 0.0 0.3
Sum 91.6 121.1 117.6 32.0 79.6 284
Tatal sum 470.2
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1990 land cover map 2020 land cover map Result of change detection

Figure 2. Case of inland water land cover loss due to decreased water surface area (Banbyeoncheon River, Yeongyang
County, North Gyeongsang Province)

Table 4. Land cover change matrix: inland water gain (1990-2020) (unit: km?)

River basin Built-up area Farmland Woodland Grassland Wetland Bare land
Hangang 7.6 52.5 54.0 11.7 183 18.1
Geumgang 7.6 59.6 574 10.3 16.0 252
Nakdonggang 13.7 96.4 102.8 16.7 2.9 56.0
Seomjingang 23 31.1 312 2.6 6.3 10.6
Yeongsangang 2.8 342 153 5.2 15.9 6.1
Jejudo 0.2 0.9 1.5 04 0.1 0.7
Sum 343 274.6 262.1 47.1 59.4 116.8
Total sum 794.3

Table 5. List of multipurpose dams and weirs of the four major rivers constructed over the past 30 years (1990-2020)

. . No. | Construction . No. | Construction
River basin Dam . Weir . .
dam | period (year) weir | period (year)
Ipo
Hangang Hoengseong 1 ’90-°02 Yeoju 3
Gangcheon
Yongdam 3 ’90-"06 Baekje
Geumgang Boryeong ’90-°00 Gongju 3
Buan ’90-"96 Sejong
Imha ’84-"93 ChangnyeongHaman
Yeongju ’09-°23 HapcheonChangnyeong
Namgang ’89-°03 Dalseong 0813
Miryan; ’90-°02 GangjeongGoryeon, i
Nakdonggang 24 g 8 g g ryeone 8
Gunwi ’00-"12 Chilgok
Gimcheon Buhang ’02-’16 Gumi
Seongdeok ’06-"22 Nakdan
Bohyeonsan ’10-°15 Sangju
. Juam ’84-792 - -
Seomjingang 2
Sangsa ’84-96
Juksan
Yeongsangang Jangheung 1 ’96-°07 2
Seungchon

Source: https://www.kwater.or.kr/gov3/sub03/annoView.do?seq=4609&s mid=54,
https://www.kwater.or.kr/busi/sub02/facilitiespresentAllPage.do?s mid=1515
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1990 land cover map 2020 land cover map

Figure 3. Case of changes in inland water due to the construction of the weir (ChangnyeongHaman-weir in Nakdonggang)
(Light blue: bare land)

Table 6. Land cover change matrix: inland water retention and marine to inland water conversion (1990-2020)

. . Stable inland water Gain from marine water
River basin - -
Area (km?) Ratio (%) Area (km?) Ratio (%)
Hangang 360.9 71.9 212 42
Geumgang 212.6 65.6 68.0 21.0
Nakdonggang 240.1 67.7 0.7 0.2
Seomjingang 65.0 53.5 1.7 14
Yeongsangang 94.2 67.9 64.3 46.4
Jejudo 23 49.9 0.1 1.6
Sum 975.1 67.5 155.9 10.8

(Left) Dacho, (Right) Sabgyocheon Seosan Cheonsuman Yeongsangang 2, 3 sector

Figure 4. Case of change from marine water to inland water due to reclamation prejects (Blue: marine water — inland water,
Light blue: stable inland water)
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Result of change detection
(Red: unremoved marine
water — built-up area)

Figure 5. Case of change from unremoved marine water to built-up area
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2020 Land cover map (Geumgang)

1990 Land cover map (Geumgang)

Result of change detection

Aerial photo source: Kakaomap skyview

Figure 6. Case of constraints imposed by variability in inland waters and errors in land cover classification
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