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Abstract This paper proposes a method to detect and monitor the land creeping area using a UAV to analyze the
damaged area efficiently. Using a UAV, it was possible to secure the safety of the investigators before the field survey
and effectively utilize it to establish an investigation plan because an orthophoto can be used to detect and scale the
cracks in a land creeping area. In addition, it was possible to analyze the scale of the crack quantitatively by extracting
the topographic information from the orthophoto. The study sites were found to have a total crack area of 1.01 ha,
a length of 1.07 km, an average width of 10 m, and a step distance of 1 to 10 m. Periodic UAV measurements can
be used to detect displacements on the land creeping area and monitor the direction and scale of crack spread.
Therefore, it is expected to be used effectively during recovery planning. Applying the UAV to the land creeping
area resulted in the qualitative and quantitative results quickly and easily in dangerous mountainous watersheds.
Therefore, it is expected that it will contribute to the development of related industries because of the high availability
of a UAV in forest soil sediment disasters, such as landslides, debris flow, and land creeping area.
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Fig. 3. Scene of UAV takeoff in survey area
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Fig. 4. Aerial photographs (a) and topographical data (b)
acquired by UAV in 2016
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Fig. 5. Air photographs (a) and topographical data (b)
acquired by airphoto in 2014
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Fig. 7. Photograph of field survey

Fig. 8@ol4] 2=eb Ao g, %4 de 54, 4
4 ShsLie etee e el

E_:]'

By JeiA] 7h Sk
o] 1.07km, Bt Z 10m, G2 < 1~10m= »}E}”
C(Table 2). £ AFIYAE Aol Haug =
el v Ao wdd g rn 2 e #Ert 2
Q3 Aoz ke us].

Fig. 8(b)ol&= A-A " A H 9] Z25d& YeRfolth
JEJ}O‘ & Sato] BdE gafA 7ol TdAE dhetdt
& 7] wiTel FEA] B AE e S8 5 dS

Az

Fig. 6. Results of detection for land creeping area
(@), (b), (c) enlarged photo. Yellow B is af o =
a picture taken with a camera in the field o} whba] w2l ol g} /‘\J—Z]EA]—ZH 3 3

484



FU71E SR A BUY TNH B D 2L G A7
A EAS 4 9w, wele) Ay BAE Fhselc
B AT B A Gl vla) sl g A
o) 31m, ol WL Ar) 32m WA WSl7h 2
Sioit). e By o] A AL PR 37
o wlal A go] ozl Aog LEpde). o= Ho] w
B3 A= A grol 7] W W7 b =7
WA Ao gt

A

e
o
350 Step dist J N A
(<] Istance
e e s e U el /J \‘—'I
16 P | BN L—L
o Rl
42 7
% -
8 )
3% =
st /f'
o [ 2
=i
61/
21N A
0 5 10 15 20 25 30 35 40 45 50 5 60 65 70 75 80 8 90 5 100 105 170 115

Fig. 8. Results of extracting land creeping area
(a) location information for crack, ridge, and
external force direction (b) profile graph for
A-A7

Table 2. Results of quantitative analysis about crack

Crack area 1.0lha

Crack length 1.07km

Average width of crack 10m

Range of step distance 1~10m
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Fig. 9. Results of spatial analysis
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