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ABSTRACT

In this study, land-use changes from 1990 to 2010 in Jeju Island by different approaches were produced and
compared to suggest a more efficient approach. In a sample-based method, land-use changes were analyzed with
different sampling intensities of 2 km and 4 km grids, which were distributed by the fifth National Forest Inventory
(NFI5), and their uncertainty was assessed. When comparing the uncertainty for different sampling intensities, the
one with the grid of 2 km provided more precise information; ranged from 6.6 to 31.3% of the relative standard error
for remaining land-use categories for 20 years. On the other hand, land-cover maps by a wall-to-wall approach were
produced by using time-series Landsat imageries. Forest land increased from 34,194 ha to 44,154 ha for 20 years,
where about 69% of total forest land were remained as forest land and 19% and 8% within forest lands were converted
to grassland and cropland, respectively. In the case of grassland, only about 40% of which were remained as grassland
and most of the area were converted to forest land and cropland. When comparing land-cover area by land-use
categories with land-use statistics, forest areas were underestimated while areas of cropland and grassland were
overestimated. In order to analyze land use change, it is necessary to establish a clear and consistent definition on

the six land use classification.
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logical Survey)ol|A] A|&3l= Landsat-5 TM(Thematic Mapper,
1990 5¢ 21 2<)3} Landsat-8 OLI(Operational Land Ima-
gery, 20144 591 790]] 2) BAHS ARSI Landsat
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Fig. 1. Study area.
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Fig. 2. Sample point location by sampling intensity.
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Table 1. Land-use area and uncertainty by 2 km x 2 km sample point (Unit: ha)
1990
Forest land Cropland Grassland Wetlands Settlements ~ Other lands Total

Forest land ~ 55,543( 7.0)  3,496( 33.1) 11,264(18.0) - - - 70,302( 5.9)
Cropland 3,107(35.1) 60,592( 6.6)  4,661(28.5) 388(100.0) 388(100.0) - 69,137( 5.9)
Grassland 1,554(49.8)  7,768( 21.9) 9,710(19.5) - - - 19,032( 13.5)

2010 Wetlands - 388(100.0) - 6,215( 24.6) - - 6,603( 23.8)
Settlements 5,438(26.4) 5438( 26.4)  4,273(29.8) - 3,884( 31.3) 388(100.0) 19,420( 13.4)

Other lands - - - - 388(100.0) - 388(100.0)

Total 65,641( 6.2) 77,682( 5.4) 29,908(10.4) 6,603( 23.8) 4,661( 28.5) 388(100.0) 184,883

The values in parentheses are the relative standard errors (%) as uncertainty.

L= AFAZE oF 38.0%2 7MY 2 BleE A8kl e

© 55,543 ha(1990€ % W& tjn] oF 85%)
oo, EREA R HEE WAL oF 10099 hag LreRdrh. 1 %
5|2k 57| 2e) WS} 247k of 5438 ha, oF 3,107 ha7} _
upgstol b RStk ER, AL BHEARY Wsp} of 3

17,090 ha7} 2R3} om, 1 2 249} AR 2 Wiy} ’iymumd [ Grassland [ Settements )
~ ~ [ I cropland [ Wetland [ | Ohterland o s 0 wkm
2k2} 7,768 hask 5,438 havh WPEtel 71 ek ShE, % @ 19 year

A= BFEA R -85 WAl oF 20,198 haz, A2 =2] H
3E7F oF 11,264 ha= 717 dho] WAYa19) o, AR Z] WA 9]
7l 2 Hlo] EQltk A= efEA| 2] Wikt oF 776
ha WIS O, EFER| oA AR 2] WSk} oF 15,537
ha WHAYELe] 1990 thH] AR H A o] oF 4.28) F7Fstct
(Table 1). Kim et al.(2013)2 19753} 20024 A|Z2Eo] A
dsto] st Aol Aol & WAL A7) Wslsh
A FIA, ARE FEIE AZ] SR HoA gAY
MR Qate] Abgo] EfEAR -85 whol 331 400~

600me] =47} 2AYH Aol Aoz slEEgrk .
o] H oAare] Auke} L Alshgich I Forest tand [ Grasstand [l Settements
[ ] cCropland [l Wetlnd [ ] Otherland w0 10

33 FHE 7|8 EX|IERE U EX|IEHE 2 (b) 2010 year

QA 7S 7HFo R S =Hol oF 679 EX| Fig. 5. Land use map at 1990 and 2010 years.
HEo 2 gt A¥k= Fig. 59F £tk 1990 X7 &0
BEEASe L oF 82.5%, Kappa Alg== ¢F 0.740]H, 2010 O2 AUtk FAIE 7|HHe] EX o= WA 1990E %
T EXujEo] BEAslul oF 82.0%, Kappa Al4= ¢k 0.76  ©l SAAI7F ¢F 39.1%2 7P oo, 2A|(9F 38.5%), A
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HA(CF 18.5%), HFAI(OF 2.6%)9] =& F3E5I3L
=9 Aol F4A7F oF 37.2%% 7P G2 WAS 2t
AlgkaL Jllom, 1990A=o] EX|uEE A e} FAL
SHoiet E3E, AFR|eF AFA] o] WA F71RE WhE, 5744
oF 24|, FA(F9), 71e} BEA|9] WAL Zasto] 327 7]
Hho] Ex|o|-§Hote}t fAFsHITh

A7 At whE EX|oEwste] 44T} AR A= 209
7} 23,653 ha(1990 %= W& o] oF 69%)7} F-A] =% eH, E}
EX|&22] A3k} oF 10,541 ha7} WAYsIQIcE 1 5 22|12t 5
73R 2] W7} Z¥7) 6,452 ha®} 2,812 hao] HZlo] HAYsH
o 7P =90th s A= BHEAIR ] ¥skrt of 39t hav} HE
Astglom, 11 5 A0 2A| =] Wkt Z47)F oF 157 ha
9} 117 ha7} "AYsto] 71 =Skvh ghH, A= BEA=
O] W37} oF 42,789 ha} ARl o, 11 5 AR =] ¥
37} oF 17,950 ha7} WAdste] AFA|HZ F7te] tjFso]
ZA|of| A dAgskgl o, 2 7|dE EX|o|-§HBlel fAlSEH
AS KAtk AFAl= eHEA 29| Hl7} oF 1,520 ha WA
shloLy, BREAJOA HFA 2] #3l7E oF 19,026 ha A
sto] 1990 = =4 WA tfju] of 47vj2 7| 718Gt
(Table 2) (Fig. 5). AlFXe= 2000t o]%of EA]|#at ol
o}, 27| Q57 FE8] o] FofA|aL glom, Y
HOF TARFY] Aot <l - 54 - AH|AY L] FARZE S7F
Sl= 2102 Ko} oo whe} EX|o] g skt MRk Ao
THETHBuY, 2015). FAE 7|9F EX| 0 EHS= 225 7]
HE Ex|o|- g1 3le} vlusto] FARE kS Ko, 574
oF AFAIE AlQJet Y A] gRmof A WAz |7} AT

¢

HZUHo| IE EX|0I8HH dHlu I It

FEH A FAE 7HEe] ExJolgd HAle 19903
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20101 %= 2|51 FARE S} vlarste] 571 EA|2ke] 2tol&
519t AlFEe] EFA | w2 AFHA S-S 1990
U9} 20108 =0] ZH2F OF 51%, oF 48%2 EEal9ANE &
23 719k} FA = 7|9ke] Folli= 22 oF 36%<t oF 38%,
OF 18%<2} oF 24%= MG EQict ¥, 54 A= A 5%
Ao 1990A =L} 2010 Eof] B oF 29%= F3ESTA|T,
A 7|9 oF 42%, OF 37%, FA|E 7|9RS oF 39%, oF
37%= TefEAE Ao YEptt o) shebil A4l 2141
gk 2|9 9] F¢- A EFAlo= oz FrEE|e] RN 32} ¢
4w @ 15000 2] FEE ERIGHES o, AR (ZA)R
R AHozy AR ARIRE BEsA] ok Aot}
ol2fgt Aik= EA|u]E(land-cover)?} EA|o]-E{(land-use)o] T
gk o] Zpol &2 AE Ao k) Az 9] ¢ FAO
o] A oje] w2 EX|ulio| o3t AolE H85l= Wi, Bt
2)9] o= EXjolgof wE HolE 83l JrHGIR,
2015). ghH, FEY 9 FAE= 7|6k w2 Exo] 85
AL B Hgo] w2 A9} FAA), A= #E 7
o

1°)

& o85S w AEEAIL} Apol7h Agke, FA|eF A
, 78 BEAlE A 7S o8-Skl wf AEEAIet A}
7} 2}t Table 3).

N

o

4.2 E

Peel 27k U5 RIS 2030W7HK] BAU H]
37%2 Ag5to] UNFCCCo] Alzshon, 910 BEg o
Agat7] Slstel tepet A Asha ik, 3k, vel @
oA F7P L7k QIMIER|S] 4ol Zslo] T
Szl Bt S QlEe] Abgol AEE Aol
th. LULUCF $EoH 24715 §A)9) shiie shast]

Table 2. Land use change matrix by thematic map (Unit: ha)
1990
Forest land Cropland Grassland Wetlands Settlements ~ Other lands Total
Forest land 23,653 2,500 17,950 - 15 36 44,154
Cropland 2,812 43,048 21,468 10 1,285 211 68,834
Grassland 6,452 11,353 28,461 - 215 519 47,001
2010 Wetlands 5 23 9 92 3 - 132
Settlements 388 15,180 3,020 367 3,250 71 22,275
Other lands 884 96 342 - 2 1,163 2,487
Total 34,194 72,199 71,250 469 4,771 2,000 184,883
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Table 3. Comparison of estimated area by the differnent data sources
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[Unit: ha (%)]

1990

2010

Sample-based

Thematic map  Cadastral statistics
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Forest land 65,641(36) 34,194(18) 93,143(51) 70,302(38) 44,154(24) 88,753(48)
Cropland 77,682(42) 72,199(39) 53,235(29) 69,137(37) 68,834(37) 54,057(29)
Grassland 29,908(16) 71,250(39) 19,066(10) 19,032(10) 47,001(25) 18,038(10)
Wetlands 6,603(4) 469(0.3) 2,777(2) 6,603(4) 132(0.1) 3,189(2)
Settlements 4,661(3) 4771(3) 12,387(7) 19,420(11) 22,275(12) 18,354(10)
Other lands 388(0.2) 2,000(1) 2,053(1) 388(0.2) 2,487(1) 2,492(1)
Total 184,883(100) 184,883(100) 182,661(100) 184,883(100) 184,883(100) 184,883(100)
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