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Uncertainty assessment of land cover map using cadastral map
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2 AFoME EXTELE o|gste] EXo]go] HistE noldls 4o B4 T HEAL AHRE /A1
Hlw/g7ks| Bkt B A= 1980d ] o] % 2p=rt 7Hget A 2 5§98 oz =it} EXnEL =
72D S E A BA AR A AFEHE AS o] 8ok, AHEA A== 5AA AVFEAEEANA ATEHE
ZAg olgatrh. B Ao AME QoFelH tha} Ztt WA, EX BT Yehd ExJo]42] Hale F fHofA
FAFSE A3 Aolgt Hol E e Ao R Uit WA, Aol A9 T fo] BRoA THAaAZE SRIE At A
40U 2FFHGAANA 8.9%, 5 FolA 7.0% Ax FASHHT olof] W Al7tst W AzxA] ] Heox
T folA FARRE Z7MAI7E SIS A Felo] A9 0.39%4 1.12%= 2.858] 571, S5F9 599 Fol+e
0.26%°l A 2.16%= 8.284 F7IotAtt. w78 A] WA H|-&2] T2t M= 2] ojgjgloy, 9o WA Heo=
5 FooA a7t F ASE Yegth AYHE fH9 A, 2.08%00A 1.97%=2 <F 48] Zlrto] FIkgt Aoz
Hepgoy, 59 f9olAE 1.02%ANA 1.46%2 4£Z2] ¥t gt vepgch 18y o]get ¥t AL E
7HA 2 mretet BAeke AYs] o2 Zo® ERIEdct WA, AEHH] e, A FoA EXnER)
stz o] A HF Ao Hl5| 10% = ZA Yepgton, S5 §AoA . 2po)7h 2R R FARRE FAIE BTt
T AL, T ARoA 4 A Zpolg Bl FRoltt. HA| EXnELgo] o] AHFAAL =99 Ayt
7] wgolct, o]ggh ztolo] YloR= 4tdo] FAAE W £9o] AVA] =AU Y2 HHEE BAE E
Utk I A2 EXHELA] F37] H&2 AATAT] F3A Hl&e HlE)] 50% . w2 ASR e
Mol EXOER, (H5A, B4y 24
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Abstract

In this study, the uncertainty or variability in identifying changes in land use using land cover maps were compared and
evaluated using cadastral maps. This study was conducted targeting the Soyang river dam and Chungju dam basins for
which data has been available since the 1980s. The land cover maps used were collected from the Water Resources
Management Information System, and the cadastral statistics data used were collected from the National Statistics Portal
of the National Statistical Office. The results of this study are summarized as follow. First, the changes in land use shown
in the land cover map were found to have both similarities and differences in the two basins. First, in the case of forest
area, a decreasing trend was confirmed in both basins. Over the past 40 years, forest area has decreased by 8.9% in the
Soyang river dam basin and 7.0% in the Chungju dam basin. On the other hand, similar increases were confirmed in both
basins in urban/dry areas. In the case of the Soyang river dam basin, the ratio of urban/dry areas increased 2.85 times
from 0.39% to 1.12%, and in the Chungju dam basin, it increased 8.28 times from 0.26% to 2.16%. It was difficult to find
a clear change in the ratio of cropland area, but there was a large difference in water area area between the two basins.
In the case of the Soyang river dam basin, there was a nearly four—fold increase from 2.08% to 7.97%, but in the Chungju
dam basin, there was only a slight change from 1.02% to 1.46%. However, these changes were confirmed to be quite different

*All authors equally contributed

*To whom correspondence should be addressed.

Department of Biological Sciences, Kongju National University, Korea
E-mail : ssu0103@korea.ac.kr

* Chulsang Yoo hool of Civil, Environmental and Architectural Engineering, Korea University, Seoul, Korea/Professor(envchul@korea.ac.kr)
« Sunguk Song School of Civil, Environmental and Architectural Engineering, Korea University, Seoul, Korea/Ph.D Candidate(ssu0103@korea.ac.kr)
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License

s (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution. and reproduction in
any medium, provided the original work is properly cited.

Journal of Wetlands Research, Vol. 27, No. 1, 2025



20 AHYES o|gE EANSEo| BaAY B}

from the statistics identified using cadastral maps. First, in the case of forest area, the forest area of the land cover map
in the Soyang river dam basin was about 10% smaller than the cadastral statistics, and a similar trend was shown in the
Chungju dam basin, although the difference was small. In the case of water body area, the greatest difference was found
between the two data. The water body area on the actual land cover map was only half of the water body area on the
cadastral statistics. The reasons for this difference include the conversion of forests into cropland and the problem of water
body areas being identified as grasslands or barren areas during the dry season. As a result, the proportion of cropland
on the land cover map was found to be about 50% higher than the proportion of cropland on cadastral statistics.
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Hek AFRO] fl 5= Exol80] Hgle] gt He s
QIRt 99 ST Tt EX|o]-go] Hatolr}, EX|o]8-2
FAs] IAE Zo] ofym, AXZAZIoR HWok= Zo|th
713l A EXolg A7t AA5] Bistshe o]k Sh,
| T 55 Adde vidste] 2 Zor WEsh|® qith

EZ|o]-g0o] Hgtz Qe Fo-{E o] W} e mi-g-
tefsith. EAIRER QIRt HEE/d 0] Wdk= & el ARdolth
(Li et al,, 2018). 7R 571 B 7] Aae BASS
AP F7t= olofXitt. HEFS] A= QI Aol A4,
SPA7AAS) 5] BAE ¥MYSHHTam and Nga, 2018; Nath
et al, 2021). 57 Aoy F2E2] FRoll wEtAE T
EAo} St 2pol7t A¥gTH(Saugier and Katerji, 19915
de Almeida et al., 2018; Basche and DeLonge, 2019). Athzlo g2
Aol AL Atdol FlEEE B¢ el 7 & vk
(Sahin and Hall, 1996; Costa et al., 2003). FITi= AFHZ 9]
S7te SRl S7HE 7Pl ol wet fE] HAa E
s Uehd o Qltks A% ARdoloh(Hu et al., 2021).
EZ]o]-g-0] HMah= upa] QIupA| o] A AAY o Aits
7H @A 27} iAo g sttt

EZ]o]g0] AHIE mefoh=t EAMEET} o] &5t EX
L= 11 olgo] Wol w7i|elA wid 73AIste] Aok
ol dutAolt}, o] ¢ RN o] & FFst
om, I Fuoj|of A Heitol ARge & lrk(https://
egis.me.go.kr/). EXHELE T} Zx o2 Algrog 7
=t =0 ADstA AR Fe] 219s dvdes shA
Hug QlEeld A AE O] Fgol 2lolH, A&k (supervised)
9 HIZ] = (unsupervised) S5 W liote] EX|o]& AEfE ot
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EAMEL, Alif EXuELR FRE0 & dAFoses o]
F Ui EANEEE E8sto] {99 HslE whofsielt.

T EXTELZE 30 m X 30 m BT} =2 o] g4
2tz (Lansat 30 m, Arirang 2, 4 m}E 7|Z2Aa2 g-85}o] 24
HohEE R, 2022). =7FrAAEE S HAI AR (WAMIS:
http://wamis.go.kr/) oA AFE = EXOE . E3t iR
EANELE v o R AAEH iR EAYELE 19759
FE 200087F] 5 S92 2= e, o] 2006, 2010,
2020119] A7t 7RgRE ggelt). thiy EANEE= & 7719
SFE0 2 JLEE|o] glom WAMISIAE ©] 5 54AE Tt
gl =3 o g Esto] Algstal Atk o5& FEshe
7IeE TEAER]E 2P9213, o] A3 A0 9 A Al13ze]
ult o} Table 13 Zo] AAH

it EAMEES] 3, PR daelEs ol8et Aks

< olg3ste] 77 FEor EFsia rhEEE
AR daeE)] uet A BRE A ol
2% 9199 AR et i xsto] HEHTh EXNEEF A0E
B2 FET S AR} v At 2 AgEE 7t
Shh(Fig. 1). B AET 75% oS 445k 9= Ao

Bzo|nz EXmBEe] 9xw A 25%7H 7Ksslet. i
A = folo] B BHS FESHe A9 1 o4 vt
2 A=A S PAAEE 5% HE] 0Ake FHS] 15
Aolck, E o2 BAL EANEEs AgEs GaAnel
FYAEL WA oItk oleid BAlE F8stuat ek
A7 TEiskARE ofs] 924e] 4] hso] Fck, ofg Sol,

Table 1. Land cover map classification system (Ministry of Environment, 2022)

Class Code Description
Urban/dry area (100) includes buildings such as residential facilities, commercial and industrial
Urban/dry area 100 facilities, and transportation facilities
Cropland (200) includes agricultural areas where rice paddies and fields are plowed for farming,
Cropland 200 | areas where fruit trees and street trees are grown, and facilities used for livestock and dairy
farming
Cropland Rice padd 210 | Rice paddy (210) is farmland where water is stored and crops that can live in water, such as rice,
paddy water parsley, and lotus root, are grown
Field 220 | Field 220 is land where crops other than rice are grown without irrigation
Forest 300 | Forest (300) includes land where trees grow collectively
Grassland 400 | Grassland (400) refers to land covered with herbaceous plants and includes both naturally
occurring natural grassland and artificially formed artificial grassland
Wetland 500 | Wetlands 500 include wet and humid land that is always kept moist by the natural environment
Barren 600 | Barren (600) includes bare land without vegetation cover
Water body 700 ?V(i]z;tgpsl)odies (700) include low-lying areas with standing water, such as lakes, reservoirs, and

= Digital topographic map (1:25,000)

Data Collection
= Satellite image (Landsat, 30m & Arirang 2, 4 m)

"

Image Processing
= Coordinate transformation
(WGS84 UTM to GRS80_TM)
= Error verification
(position error within 35 m)
= Color correction
= TImage compilation

Land cover classification
= Automatic land cover classification
(unsupervised/supervised classification)
= Synthesis and modification of
classification results
= Field investigation
(if necessary, in South Korea)
= Verification of classification accuracy
(75% or more, based on Arirang 2)
= (lassification result compilation

L

= Create PDF drawings for online service
= Metadata (history information)

Output materials
= Image segmentation and storage (1:50,000 scale)

= Result segmentation and storage
(1:50,000 scale)
= Statistical analysis

Fig. 1. Flow chart for land cover classification
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22 AHSAIE &85t HE

EANEL7} 2h= s AAEE E8sto] HES| & &
Qrt. AAL 7p7|e] AES WA B TEste] x|
=92 A de P 59 WeAde BElske AxE
gttt &, EANEEs} @A Yo uet T
Aot AASAEE EA0] TAE G BHS 4%
TR Apzoleh, EXMEE} Tujanle] 43e =74
HheJSh 4= 9ok 2R o) o]r;].tq 2| AL Ex|o]g9] HI=E
s HEgste] SEHAQl MiEs w4 lrks Aol
olg S, 5le] Beke YL ol goks AS A
Qk flke] BA7} Fk 1A7)9h B4719] Hol2 Selshs
dlol felsleh | #219] e st e Sl ey
AA L] Aol ot ARl WekE iteshkA| ke=th
ST Hio] 2192 shdola, ol dA =& A et
et orel FEE tRZEAol. HiitE Az <ls)

Table 2. Detailed land cadastral classification by land cover

AFINE 22 78T 5 gont A AoAk
oAts] lofolct. FUWAL o] e S SHE] Aol
ARo] A= fA5IcE

AREAL AAEAL] ABE A Agolch. 2e] 2
Amo] 9 %% AAFI PEAE HelFe AR,
AAEAL FEE RN AFSIL G, 20009 o] Hofis
Sd 712 20004 olFel 1d 712 Fhgsitt ol
AAFAL QLS s AGRTT Y S glont
8P 48] Ik AEAR] AR i W ok 5 9

ER5|0, o] Table 29} o] Ha|wct.

3. CHd /9 U 22

2 AT i 9L A 593 F5FE fodolth
AP FAL 5Pt R AR 49, FFH Rl Wik
F9o AR F9 sigRith ARl I8 fode xS
29738 §90] WAL 2703 km?o|H, o= ZE o] QA
AT 2 FHA] GEE xedels WHoR 9k 37.9°~38.1°
Atolell fIxJstar Stk f9e] W EIE 638.5 molH,

Land cover Cadastral classification
Cropland Field, rice field (paddy field), orchard, ranch land
Forest Forest

Urban/dry area

Land, factory site, school site, parking lot, gas station site, warehouse site, road, railroad site, embankment

Water body river, stream, reservoir

Etc Fish farms, water supply sites, parks,
: cemeteries, miscellaneous sites, mineral sites, salt farms

sports sites, amusement parks, religious sites, historical sites,

Fig. 2. Location of study basins
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1981%1‘1—\31 2020 Atolo] A Hal e 1,242 mm, Bt

7122 11.8 Colch. Ackto] & 24-8ek2 2900 #Mat m’o
ol
WL ol deby AR oS e 35T Rl vae

Grass Wetland Barren

Forest
88.8%

(a) Soyang river dam basin

6,648 kn'=, ZAE0] BAZ, AL, FURH FHRE)
doE, ARNE T 3FY G9L 9T 37.1~37.4°
Apelel] §1xJste] §olo] B Hik 6083 molch. A B
Z4RFE 1105 mm, BE 712 122 Col

\:

=
LAY BEE

Wetland Barren

Grass
.38%

Forest
82.3%

(b) Chungju dam basin

Fig. 3. Comparison of land cover composition in two dam basins based on the land cover map (average over last 40 years)

Table 3. Change of land cover composition in both dam basins based on the land cover map (bare land is included in urban/dry area,

and grassland and wetlands in cropland)

Year Water body Urban/dry area Cropland Forest
1980 21.4 kit 183.8 kit 56.3 kit 2,442.0 kit
2.08% 0.79% 6.80% 90.35%
1985 19.2 kn? 166.8 ki’ 61.2 ki’ 2,456.2 kit
2.26% 0.71% 6.17% 90.87%
1990 29.5 kit 177.0 kit 32.9 kit 2,463.7 kit
1.22% 1.09% 6.55% 91.15%
1995 34.6 ki 176.0 kit 36.0 ki’ 2,456.4 kit
Soyani river dam 1.33% 1.28% 6.51% 90.88%
asin 2000 33.2 kit 165.2 ki’ 44.7 knt 2,459.7 kit
1.65% 1.23% 6.11% 91.00%
2006 69.5 kit 215.7 kat 87.4 kit 2,330.4 kit
3.23% 2.57% 7.98% 86.21%
2010 56.5 kit 188.9 ki 63.9 kit 2,393.9 ki
2.36% 2.09% 6.99% 88.57%
2020 84.1 ki’ 202.5 kn? 215.3 kn? 2,201.4 kit
7.97% 3.11% 7.49% 81.44%
1980 68.5 kit 888.8 ki 68.1 kit 5,622.2 kit
1.02% 1.03% 13.37% 84.57%
1985 88.4 ki 925.4 kit 68.6 ki 5,566.5 kit
1.03% 1.33% 13.92% 83.73%
1990 103.0 kn? 929.4 ki 68.7 ki 5,546.8 kit
1.03% 1.55% 13.98% 83.44%
1995 108.4 kit 948.0 ki 68.7 kit 5,523.1 kit
Chungiu dam basin 1.03% 1.63% 14.26% 83.08%
2000 131.0 ko' 985.9 ki 68.6 ki 5,462.4 kit
1.03% 1.97% 14.83% 82.17%
2006 183.5 kn? 822.4 kit 105.2 kn? 5,536.4 kit
1.58% 2.76% 12.37% 83.28%
2010 212.1 kt 962.6 kit 107.4 kit 5,363.2 kit
1.62% 3.19% 14.48% 80.67%
2020 347.7 kit 1,041.1 kn? 97.0 kit 5,161.8 ki
1.46% 5.23% 15.66% 77.64%

Journal of Wetlands Research, Vol. 27, No. 1, 2025
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Fig. 4. Comparison of temporal changes in the areal ratio of each land cover type based on the land cover map
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Fig. 5. Representation of two study basins by administrative districts
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Table 4. Same as Table 3, but based on the cadastral map
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Year Water body Urban/dry area Cropland Forest
1980 22.9 kit 129.7 kit 108.1 kit 2,448.9 kit
4.0% 0.6% 4.8% 90.6%
1985 25.7 kit 127.0 kn? 110.8 kn? 2,446.2 kit
4.1% 0.7% 4.7% 90.5%
1990 29.3 ki 127.0 kt 110.8 kit 2,443.5 kit
4.1% 0.8% 4.7% 90.4%
1995 36.5 kit 135.2 kit 108.1 ki 2,432.7 kit
Soyang river dam 4.0% 1.0% 5.0% 90.0%
asin 2000 41.0 ko 132.4 kn? 108.1 kn? 2,430.0 kit
4.0% 1.2% 4.9% 89.9%
2006 474 kit 129.7 kit 108.1 ki’ 2,427.3 kit
4.0% 1.4% 4.8% 89.8%
2010 53.9 kit 127.0 ki 110.8 ki 2,424.6 kit
4.1% 1.5% 4.7% 89.7%
2020 63.8 ki’ 116.2 kn? 110.8 kn? 2,427.3 kit
4.1% 1.8% 4.3% 89.8%
1950 73.1 kit 651.5 ki 179.5 ki 5,743.9 kit
2.7% 1.1% 9.8% 86.4%
1985 106.4 kit 631.6 ki’ 172.8 kit 5,737.2 kit
2.6% 1.6% 9.5% 86.3%
1990 126.3 ki’ 624.9 ki 192.8 kn? 5,704.0 kit
2.9% 1.9% 9.4% 85.8%
1995 106.4 kit 591.7 kat 212.7 kit 5,737.2 kt
Chungju dam basin 3.2% 1.6% 8.9% 86.3%
2000 126.3 kit 585.0 ki 212.7 kt 5,723.9 kit
3.2% 1.9% 8.8% 86.1%
2006 139.6 ki 578.4 ki 212.7 kn? 5,717.3 kit
3.2% 21% 8.7% 86.0%
2010 159.6 kit 565.1 kit 212.7 kit 5,710.6 kit
3.2% 2.4% 8.5% 85.9%
2020 179.5 kit 551.8 ki 212.7 ki 5,704.0 kit
3.2% 2.7% 8.3% 85.8%
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