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Land-use Mapping and Change Detection in Northem Cheongju Region
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Sang-Il Na' - Jong-Hwa Park™ - Hyoung-Sup Shin™~

Abstract

Land-use in northern Cheongju region is changing rapidly because of the increased interactions of human
activities with the environment as population increases. Land-use change detection is considered essential for
monitoring the growth of an urban complex. The analysis was undertaken mainly on the basis of the
multi-temporal Landsat images (1991, 1992 and 2000) and DEM data in a post-classification analysis with GIS
to map land-use distribution and to analyse factors influencing the land-use changes for Cheongju city. The area
of each land-use category was also calculated for monitoring land-use changes. Land-use statistics revealed that
substantial land-use changes have taken place and that the built-up areas have expanded by about 17.57km’
(11.47%) over the study period (1991 - 2000). This study illustrated an increasing trend of urban and barren
lands areas with a decreasing trend of agricultural and forest areas. Land-use changes from one category to
others have been clearly represented by the NDVI composite images, which were found suitable for delineating
the development of urban areas and land use changes in northern Cheongju region. Rapid economic developments
together with the increasing population were noted to be the major factors influencing rapid land use changes.
Urban expansion has replaced urban and barren lands.

Keywords : Land-use, Remote sensing (RS), GIS, DEM Normalized difference vegetation index (NDVI), Change detection
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“ B =BTBSB1 (€127 26 54" N 36" 43 29°) DEM
Fig. 1 RGB composite image [R(7)-G(5)-B(1)] and
DEM of study area
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Table 1, Usage of satellite images and digital
elevation model (DEM) data

Landsat Images

Path/Row 115/34 115/35
Sensor L5 T™ L7 ETM+ [5TM |L7ETM+
Date 91.8.28 '00.5.8 92.5.2 '00. 5. 8
DEM
Scale 1/25,000
No. 367024 367033 367062 367071
Area Jincheon | Jeungpyeong | Cheongju Naesu
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Fig, 2 Flowchart of Landsat image data pre—
processing
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Farm paddy, upland, vinyl house, stable
Barren mine, beach, riverside, undeveloped arca
Urban residence, industry, trade, traffic, town, public
Glass plain, golf course, park cemetery, bill
Forest broadleaf, needle-leaf
Waters river, watercourse, lake, seawater

« Unsupervised classification
- ISODATA clustering
- Maximum of clusters: 100
- standard deviation : 95%
- Maximum iteration : 50

« Supervised classification
- Maximum likelihood
- Training data : 10~30
- fuzzy theory
- 3% 3 Majority filtering
Fig. 3 Description of different land cover classes
of the study area and applied classification

method
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Fig. 4 Land use / Land cover classification method
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Fig. 5 Flowchart of DEM data processing
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Fig. 6 Land use/cover classification map of
northern Cheongju region using Landsat
T™M and ETM,

AL Y= aLE b}ﬂkb:} olaiff} 7% Table
29} Zo] EX 8-S 67) 5 2&8to] 8~99
Afolo] HEEAE iﬂ}f& éa& AV}XV} 7.2knt’,
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Table 2 Area and percentage of change of different land cover classes of 1990's and 2000's classified

images
Unit Farm Barren Urban Glass Forest Waters Total
1990's knt’ 170.31 24.64 33.73 65.2 318.1 12.16 624.14
(%) (27.29) (3.93) (5.40) (10.45) (50.97) (1.95) (100)
2000's km' 136.89 51.31 78.63 60.67 288.16 8.48 624.14
(%) (21.93) (8.22) (12.60) 9.72) (46.17) (1.36) (100
Variation (%) -5.36 +4.27 +7.20 -0.73 -4.80 -0.59 0

Journal of the Korean Society of Agricultural Engineers, 50(3), 2008. 5

65



A7 B5FA99 Exolg iy} Halgx|

g 7|EARE H|wehe WHORE HASt 7|8
B YL AX FAANYN NFEWRE 22
& 5 QA Haste] vwA LEo] HEd AA
H(GCP)E Astgd. 2R3EY dxEE 50~
100349 GCPE 443t Fig. 39 #3S B3 E
Aol 8/l 8 BFE 3t 8~9d Aol HIEA
< AQ HIFA7IHE T3l dojd A= Fig. 8
o] gz gAat gt A A F A7l ®Et
HA71EE B3l 2o EXolg/aE HIE YE

Legend
Data

. ™ 1990's
.
. o L 2000
Farm  Barren Urban Glass Forest Waters
Land use/cover classification
Fig. 7 Relationship between land use/cover classi~
fication and area for 1990's and 2000's
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Al B3} Table 3, 49 7o) AA9 A& =(overall
accuracy)s= 199049| 76.44%, 20004¥0] 80.84%
£ yehdth o]} Zro] 199049 TMIAMS ol¢
3t Exlﬁlli?r ZztEct 200099 ETM34E ©
83 BR At 52 3Y=E Uehlo] TMIAY
B} ETM@4do] 2 A== EFdo| I

Table 59} Zo] S Byt AMAF A= (user's
accuracy)= 5744 68.28%, WA 61.32%, Al7IA
83.62%, %7 69.67%, AHd 90.48%, 9 94.40%

ZH, £93 A Yol Fezrt =9k thgol
A7, A, 534, WA £22 YEtth Kappa
|9 7A¢

A9 AZ=(overall accuracy)= 1990

Change Detection

Fig. 8 Land cover change detection image between 1990" and 2000'using AQ method.

Table 3 Error matrix for assessing the classification accuracy of 1990's

Reference Data
Farm Barren Urban Glass Forest Waters Total U.A(%)
Farm 65 22 6 23 0 1 117 55.56
Barren 2 25 2 0 0 33 75.76
Urban 1 2 Hl 0 0 71 85.92
Classified Glass 3 7 0 % 0 0 34 7059
Data Forest 6 2 0 1| 105 1 125 84.00
Waters 1 4 0 0 1 64 70 91.43
Total 78 62 69 69 106 66 ‘ 450 l
P.A(%) 83.33 40.32 88.41 3478 99.06 96.97
Overall Accuracy: 76.44%
66 252y A0 A3E, A8
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Table 4 Error matrix for assessing the classification accuracy of 2000's

Reference Data
Farm Barren Urban Glass Forest Waters Total U.A(%)
Farm 64 10 5 0 0 0 79 8101
Barren 0 0 2 29 3 0 64 46.88
Urban 11 4 74 2 0 0 91 81.32
Classified Glass 4 6 0 22 0 0 32 68.75
Data Forest 6 0 0 3 13 0 112 96.96
Waters 0 2 0 0 0 74 76 97.37
Total 85 52 81 56 106 74 454
P.A(%) 75.29 57.69 91.36 39.29 97.17 100.00
Overall Accuracy: 80.84%
Table 5 Accuracy statistics for the classification result
\ Farm Barren Urban Glass Forest Waters Overall
Producer 1990 83.33 40.32 88.41 34.78 99.06 96.97
Accuracy 2000 75.29 97.69 91.36 39.29 97.17 100.00
(@) mean 79.31 49.01 89.89 37.03 98.11 98.48
User 1990 55.56 75.76 85.92 7059 84.00 91.43
Accuracy 2000 81.01 46.88 81.32 68.75 96.96 97.37
(%) mean 68.28 61.32 83.62 69.67 90.48 94.40
1990 0.46 0.72 0.83 0.65 0.79 0.90 0.71
kappa 2000 0.77 0.40 0.77 0.64 0.90 0.97 0.77
mean 0.61 0.56 0.8C 0.65 0.84 0.94 0.74
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DEM using satellite image
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