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Analysis of Landslide Characteristics of Inje Area Using SPOT5 Images and GIS Analysis

Che-Young Oh*, Kyung-Tag Kim*, and Chul-Uong Choi*

*Department of Satellite Information Science, Pukyong National University, **Korea Institute of Construction Technology

Abstract : Localized unprecedented torrential rain and heavy rainfall cause repeated damages and
make it difficult to detect and predict the landslide caused by heavy rainfall. To analyze the landslide
characteristics of Inje area this study used satellite images photographed after the occurrence of
landslide caused by the typhoon Ewiniar occurred in July, 2006, and for GIS analysis purpose,
interpreted the satellite images (SPOTS5) visually to digitize into developing parts, water traveling parts
and sediment parts. For analysis of spatial characteristics, landslide areas obtained from visual
interpretation of digital map, 3rd & 4th forest vegetation maps and detailed soil map and grids were
overlaid and analyzed. As a result, in regard to topographic features, landslide occurred at places, of
which average slope is 26.34°, had south, south-east, south-west aspects and average altitude of 627m.
From hydrological analysis, it was found out that water traveling area rapidly spread approaching water
traveling area and sediment area. From forest type analysis, it was found out that landslide occurrence
was high in pine woods, and in terms of girth class attribute, landslide occurred in small-sized woods, in
which the crown occupancy of trees that have the diameter at breast height, 6~16cm, was greater than
50%. From the analysis of soil series, landslide areas constitute 37.85% of OdF and 37.35% of SmF,
which had sandy loam soil and excellent drainage capacity. Through this study, landslides in Inje area
were characterized and SPOTS5 images of 2.5m resolution could be used. But there was a difficulty in
determining water traveling parts adjacent to urban area.

Key Words : satellite images, spot5, landslide, slope geometry, forest map, Gangwon-do.
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Fig. 1. Study area (Inje gun, Gangwon-do, S. korea)

ok 2= 919171 9. 5m

St mae] ofeigel s,

Ad44l et a7y

ol 4] AP} MANERE & 4 Glgleh. EHE B4
g 5o

9| SPOTS 94| Bgol 75k, shAler oy

AbAteel] ohgt chju] 2 uEAYEE AbAFER Q] ool A At
o g8 3}UtHK H. Hsiao, 2004), AMALE] ) 3
2o °‘°1 ARALE] 2] 7ol ARAFE HHERI
A=9 AFES AARI(Thomas L. Satty, 1980),
|& ARALE] 2|9 9] BHUAE 2AIBHY BA BAS

3 AR AP S sbgsto] At A A9 E
5}9cHBrand, 1985; Wakens, 1986).
ZU o] A 2dE 520060 ArAte] gA|eh B4
off o} AA| A2kt FYAAEE o] gt AAtElE
G238 GISEAS Fal| AR 2 F 9] EAS et 3t
AT, AFE 520002 ARG FFHAE Bt
o AbAte| A E mhebste] GIS7IHke] ThoFgh ARAL
g B2 FIPRE 1% o 2 A geiE
Zo]7] 93t ool Tl ©A=1(2008) A4+ LiDAR,
AE(2008) InSAR ¥4 °l87 2YEHTY 7Y
A7 A= gict,

B ATE FHAe AR SR A Y] B3-S B4
37] S8l oA AleEE 2.5m SPOTS(pan—
goto] ARt A A9

Al e ok
1%

i

\I

B o}m

_446-



Analysis of Landslide Characteristics of Inje Area Using SPOTS Images and GIS Analysis

BABL Y=, BT, SANGES o}§3te] bl
B A9 BAH A4S FEst] A A A
o) AbAFe] S48 R4St
2. GISE ©|-83t AAE] 2]

1) RIS

A7) F7H WSl HAE A A Ure]
2373 AEAG0R, Mot e, £E9}
A S 0k At 40R B ol AT 4% &
Az Qs AT Ane AAAF BRAZ St

(Fig. D.

AZFA H9e 20069 7Y 4 @A AFa e
gt l off 455 elF o Hote] @3koR 7¥ 164, 1
F 202mmEC1E) 7153 FHE A
AASY Ee, B, 71w defolth,

&
Ql
=
s

2) X=21E

£ A7-E 93 gl Agike FUE <
9] JAE 2.5me SPOTS(pan_sharpende) 3AMT}
(HA: 286,801,200m?) A= b AMEEIG AL, AFY
o] YT} FEUNTUY FLESE 5 ARl o

Q) %

r{

Data collection and
study site determination

¥

Make Coverage

Landslide digitizing

]

Correct errors

Spatial data analysis using GIS

|

Result of Landslide analysis

Fig. 2. The research flowchart.
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Fig. 3. Digitizing of Landslide territory.
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Table 2. Analysis results of descriptive statistics for slope and altitude in each stage of landsiide

2 u AAE(") I (m)
i MR | ge | SAR OED S CEEL
Mean(%E) 26.3 23.9 16.1 627.0 584.7 452.8
95% CI for Mean Lower 25.7 23.3 15.1 613.6 564.7 431.7
95% CI for Mean Upper 26.8 24.6 17.1 640.3 604.6 473.8
5% Trimmed Mean 26.5 24.0 16.0 616.9 5744 4471
Median 26.7 23.9 15.5 607.0 576.5 470.2
Variance 87.5 48.8 60.6 51,595.0 457772 24 8471
Std. Deviation 09.3 06.9 7.7 2271 213.9 157.6
Minimum 0.0 0.0 0.0 223.9 221.3 201.0
Maximum 60.1 44.0 39.1 1,448.5 1,321.6 994.8
Range 60.1 440 39.1 1,224.6 1,100.2 793.7
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Table 4. Results of descriptive statistics of flow fields and basin area in each stage of landslide

2 @ BE%Hm) FEHH (m?) Horton X5
- Heh ) REE | FAE | duy RO Lk S R R
Mean 178 672 1,639 1,818 19,978 103,857 14 1.6 2.3
95% CI for Mean Lower| 154 546 | 1171 -143 4,370 44509 | 12 | 15 | 20
95% CI for Mean Upper 202 798 | 2,107 3,779 35,586 163,204 1.6 1.7 2.5
5% Trimmed Mean 126 500 | 1,077 140 5,167 26,829 1.3 1.5 2.2
Median 100 288 403 25 548 1041 | 10 | 20 | 20
Std, Deviation 407 | 1,356 | 3,505 33,386 167,526 444581 | 07 | 0.7 | 10
Minimum 5 14 20 1 2 4 1.0 1.0 1.0
Maximum 10,614 | 17,363 | 29,427 | 1,103,912 | 2488590 | 3,990,378 | 4.0 | 40 | 5.0
Range 10,609 | 17,349 | 29,407 | 1,103,911 | 2488588 | 3990,374 | 3.0 | 3.0 | 4.0
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Table 5. Total area of forest distributed as on the 3rd and 4th forest maps, and area in each landslide developmental stage

ik n |BE 33, 43 A ¢ R # 3 & 4% ARAFE A
ae| T F Jaclwawd | o | @b | % | 980 | % | wAad | % | 86 | %
1| HeEay | M| 103695725 3616 | 27,24103 | 20.07 | 373,788.84 | 32.65 | 32,7764 | 9.62 [ 433,747.50 | 26.76
A
3[4 2% [ D] 88460,725[ 3084 [ 54,614.21 | 40.24 | 389,654.64 | 34.03 | 83,635.62 | 24.60 | 527.904.47 | 32,57
M5 ARA L] 468450] 162] 139693 | 098] 173194 | 102| 79,099.89 | 2326 9216876 | 569
| 6] Sesd [PL| 14035075 489 | 860447 | 634] 4412530 | 385| 1323257 | 389 6596234 | 407
= | 7| 2 K| 4750975 ] 514 | 1772324 | 13.06 | 215484.00 | 18.82 | 23,389.55 | 6.88 | 256,596.78 | 15.83
A 2
12] Qe [ - | 20951075] 73] 389246 | 2.87[ 706498 | 0.62] 9221324 [ 2712 ] 10317068 | 6.37
1| derEay| v 123199,005] 42.96 | 23720.88 | 17.48 | 197,739.13 | 17.27 | 4442770 | 13.07 | 265896.72 | 16.41
42| Ax [R| 159375 056] 124830 | 092| 29745 | 026 1633506 | 480 20559.82 | 127
3] masd | H| 39346275 | 1372 3093734 [ 2279 [ 24845393 [ 2170 | 323756 | 0.95 | 282,628.82 | 17.44
Al 4] a47d [ D] 62301025 2175 | 5186112 | 3321 [ 357,359.30 | 3121 | 7188088 | 2114 | 481,10131 | 20,68
= A
12] durete [ -] 27900425[ 0973 ] 404145 | 0298 | 15,360.09 | 0134 | 148,850.36 | 4378 | 168,251.90 | 10.38
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Table 6.

Histogram in each stage of landslide according to the attributes of diameter and age of wood in the 3rd and 4th forest map
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Table 7. Histogram for the attribute of wood density on the 3rd and 4th forest type maps in each stage of landslide development
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Table 8. Total area by soil series distributed as on the precise soil map, and the area in each landslide developmental stage

eege | BE[ dA9A s % o % KRS AR

- FE | AHm?) | % | B8md) | % | WD | % | H9Emd | % | WA | %
?Fi(Ahc) 1 186,575 | 0.8 - - - - | 1781606| 52| 17816.06] L1
FFEAC) | 2 | 1,335200] 0.5 64.94| 0.1 - - | 530228| 16| 536721 0.3
ALECGO) | 3 806,025| 0.3 434.02] 0.3 347281 01| 5717.27| 17| 649857 0.4
SAEDpF2) | 4 | 1,936,425 0.7 153.00( 0.1 818.17| 0.1 - - 971.16| 0.1
AZLEJoB) | 5 599,750 | 0.2 670.35| 0.5| 417591 0.3| 6,786.73| 2.0| 11,632.99 0.7
ATF2AJo0) | 6 | 1483,925| 05| 1392.40| 10| 40,592.07| 3.6| 36,280.29| 10.7| 78264.76| 4.8

A =
SHEOdF) | 11 |83,847,100|29.2 | 51,381.40(37.9 407,525.28| - | 2930.93| 0.9] 461,837.61] 285
ZHEPxB) | 12 741,600 | 0.7 - - - - 1,962.34| 06| 1,962.34| 0.1
SAYHARC)| 13 | 2,370,050| 0.8 - - 21712 0.0| 5859.13) 17| 6,076.25| 0.4
JZ.%SgEZ) 14 |10,133,600| 3.5| 9,593.96| 7.1| 48671.08| 4.3| 39,315.84| 11.6| 97,580.88| 6.0
AE9(SgF2) | 15 | 6,258,250 2.2 265.49| 0.2 - - - - 265.49| 0.0
$FE(SKC) | 16 | 1,164,850 0.4 1,260.71| 0.9| 12,46590| 11| 14,900.62| 4.4| 28,627.23| 18.
40b29(SKD) | 17 698,075| 0.2 199.66| 0.2 119147 01| 417830| 12| 5569.43| 0.3
AZFE3(SmF2) | 18 | 67,534,600 | 23.6 | 50,693.37 | 37.4 | 489,199.47 | 42.7 | 55,249.77 | 16.3 | 595,142.61| 36.7
SAE(SNE2) | 19 | 4,336,975 15 794.35| 0.6, 6,890.72| 0.6| 3430.62| 10| 11,11569| 0.7
e

43EWoC) | 31 | 877175] 03]  35419] 03] 112288] 01] 12,143.68] 3.6] 13,620.75]00.8

Table 9. resuits of descriptive statistics on effective soil depth

7 2 i S LR

Mean 1.6 1.6 1.6

95% CI for Mean Lower 1.6 1.5 1.5
95% CI for Mean Upper 16 16 1.7
5% Trimmed Mean 1.6 1.6 15
Median 2.0 2.0 1.0
Variance 0.2 0.3 0.4

Std. Deviation 05 | 0.5 0.6
Minimum 1.0 1.0 1.0
Maximum 4.0 4.0 3.0
Range - 3.0 3.0 2.0

103} 23 AAHOZ 60%014F AFNERQLE 7T
At e] EAQA SAIUF AIYE63.35%)7F AFAE]
Aol FFE WA Ao WY, B QakE
FREHZ oo ufef ERE a4 20014, Hd
100014 5 49AZ EREch. FEEA ot A
2|1 2] Raster 24 A3} Table 99} Zro] Wity g
1.64, 93M5 B 1.62, BAE BH 1612 AAje) A

o) % 57 B4 BHE Y+ 9300

[}
=
=

0

ﬂll

O
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Table 10. Total area by soil texture of top soit distributed on the precise soil map, and the area in each landslide developmental stage

g3 | Wz AAEA oy 2 f 8 2 H 3 2 AR A
HE | 22 | WAm?) | % | WAmD | % | BZm? % | 98m?) | % HEm? | %
SL 1 181,696,600 [63.35| 81,620.62 |60.13| 759,5623.13 |66.34| 270,668.84 |79.60 | 1,111,812.58 | 68.60
L 2 98,377,050134.30| 54,113.32 |39.87| 385,449.32 | 33.66 65,365.29 19.23| 504,927.94| 31.15
SiL 3 456,850 0.16

SiCL 4 - -

LS 5 315,300 0.11

CL 6 - -

C 7 5,955,400| 2.08 - - - - 3,992.58 | 1.17 3,992.58 | 0.25
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