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Topographical Changes in Torrential Stream After Dredging
in Erosion Control Dam
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Abstract: This research was carried out to understand the impact of mountainous torrent on topographical
change of slope and sediment volume within a deposit line by dredging of soil erosion control dam. Terrestrial
LiDAR surveys were conducted at dredged and non-dredged sites. Terrestrial LiIDAR has an advantage on
detecting topographical changes easily without demanding workmanship and technical skill for users. The
distribution of erodible slope (20°-40°) was higher in non-dredged site than that of dredged site. However, the
distribution was higher in dredged site than that of non-dredged site after rainy season. Erosion and deposition
appeared regularly in a dredged site, but those occurred irregularly in the non-dredged site. The inflow of soil
per square meter was 1.7 times higher in dredged site than that of non-dredged site after rainy season. The
difference of rainfall in each site did not affect to soil erosion. The distribution of erodible slope was increased
in dredged site than that of non-dredged site after rainy season due to inflow of soil from upper stream caused
by dredging.

Key words: erosion control dam, dredging, slope change, sediment volume change, Terrestrial LIDAR
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Erosior\ Control Dam

Figure 1. Experimental site and topographical shape.

Table 1. A general situation of research site.

Region Forest physiognomy Age class Soil separates Country rock
Dredeed sit Gunwi (Site 1) Mixed forest v Sandy loam Igneous rock
recged stte Seongju (Site 2) Mixed forest v Sandy loam, Silt loam Metamorphic rock
. Gunwi (Site 3) Mixed forest v Sandy loam Igneous rock
Non- dredged site s s . . .
Seongju (Site 4) Mixed forest v Sandy loam, Silt loam Metamorphic rock

Table 2. Specification of researching debris barrier.

Dam size Basi c .
. asin area Construction .
Region Dam type Upper  Available (ha) year Coordinate
length (m) height (m)
Gunwi (Site 1)  Boulder stone mixed pile 46 6 637 1998 Xf350299'166
) Y:284043.910
Dredged site X:297155.968
Seongju (Site 2) Boulder stone mixed pile 58 1.8 543 2003 V267347 882
L Boulder stone bottom penetra X:350027.927
| Cunwi(Sited) o mixed pile 27 33 108 201 y83685.195
Non- dredged site X297007.251
Seongju (Site 4) Boulder stone mixed pile 31 5 55 2003 V:269248.775
Table 3. Investigation time at each research site.
. After dredging After dredging
Time Before dredging (& Before rainy season) (& After rainy season)
Ist 2nd 3rd
Dredeed sit Site 1 (Gunwi) 2012.05.29 2012.06.22 2012.11.03
recged stte Site 2 (Seongju) 2012.05.28 2012.07.31 2012.10.25
Non-dredged site Sfte 3 (Guan) - 2012.07.21 2012.11.03
Site 4 (Seongju) - 2012.07.20 2012.10.30
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A& flste] A REE FEste FEE 2AYE AACk APEH A B BAML S A ste] AAA7]E 0.5 mE A
=], 2 AFoA = Terrasolid jite] TerraScan S/W< 39t DEM 84435 E433 v|EE)EYFd o
BV ARY BHE Bl ABOE AVHS B PRSI, BARNE] 792 Austel B B85



AP Fo] A5 2] AFstol
Coordinate transforrmation
N
Registration
sl
FPoly Data
AL
Filterimngag
sl
TIN formation
N
DER formation

Figure 2. Processing of terrestrial LIDAR research system.

Atk A7 LIDARE o]&3F £ A< dlo|e] ¥5 24

< Figure 2¢} 72t

3) AFHs} A W

AAtes GIS 724 7o 248, 44
9 9717 AR BNE Eajo] A A BE
o} W] HelE 44 ¢ 4 A H(Dunn and Hickey,
1998). HAAT-E 5t} WA EF A4S
o] B2 ZIE WA Tesl] & Aol 2040°
7} AR B HIES B4 skaL, ARl e AP
Aol ABory = T.‘ili H] W S} THKim et al.,

2008; Kim and Chae, 2009; L
=3, A7 A FH9l

e, 2011).
Xlﬁéﬁdi}% ERERER

3

"

El_ex_lal_‘_io_n(m) )

R R

" W o

ms
'

Elevation(m)

Distance(m)

Site 3

Di-stance(m.)

3% — A’ LIDAR AFEE ©]-&-3e] - 395

slalq 244 - F 0

CEEEER LR

©.71%9] DEM 2}o|E 0|83}

4) ATFHNEA ] 3
AP o) T = A%d 1719
DataE ©|-&3to] APEY thH o *J % %—ﬁow TAM
gogo] FALNS FHAPor =4 ). o A9 =
Ag Al gk AP 2 (Site 1, 2)oA =
%**91 %Uﬁﬂ A bt 330 R

Q)

N “”"
o
o
2
r
an
&
oy
o
Jo
>
>
o
i
=
i
ox
2L
£
Ut o

TS AR o2 AP A H(Site 3, 4=

A FeEe] 2 wishrt gl v

*}HJ‘?B A ejo]7] wizol] AF-F-7hel A 9
& °] YESTHFigure 3).

B3
2 rE o

Qet AFellE 714HE Ao
3 Ao 737
2o 2 JER) Y thFigure 4). 717378l
=S 7&% ; AREBIAAL, R 717
28220124 1149 03¥ Olﬁ}
4 7 & Zd-ol frARHAl YR o, S%Ur
3ol A 134.8 mm ) B2 747 UFTh

o e

-

%

OE

12 =

rO
FIJ 4

o)
>

(

~1

R e Before dredging
e = = =~ After dredging

s After rainy season

- = Before rainy season
— After rainy season

Site 4
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Rainfall(mm)
o B & 8 ¥ 8
- 8 8 8 8 & 8
>-
z

Total

y
[ Gunwicsite 1, 3) 54 | 852 | 2320 [ 2736 2554 | 321 | 8837
| = Seongju(site 2.4) 125 [ 851 [ 2363 | 3544 3004 | 365 1,034.3

Figure 4. Rainfall of research site during investigation period.

Table 4. Slope area and ratio at site 1.

F9l $71F ol 0°~5°0] EEHF o] 7t} 1,136.75 m?,
1,030.50 m*2 7H4 @o] Vel THTable 4).

EFHA] f1go] AR =2 20°~40°7F AR 5h=
Hl&o] A 13.2%, AT 192%, $71F 18.1%= L}
Eh FAZ S0l = EGFRA 0] dofjd 7FsA o] e W
7} 27V, 9715 AumA 27 43I thFigure 5).

Site 2|41 = FAAIS - Fof] ZAME 5° o] 59
Aol z+z} 1,009.75 m? 1,028.75 m*E 71 B
A BHou, $7150E 63825 mE F75F
50~10°¢] EXHZlo] 67825 m*E 7P B 70
%tth(Table 5).

EA e 7hsAdo] =2 AARETE Bt HE0
T4 3.9%, 4% 10.8%, 715 13.1%= Yel, &
AT EFH A o] dojd 7hsd o] A= WAV ST
Th(Figure 5). 7715 Abdd o] Z|x} RALE AR 9, A7
Hohe B 98o] = A=) &) oF 10% 5

o

7etsirh. meb AR

2N, 28

Al eHAl =

Before dredging After dredging After rainy season
Area(m?) Ratio(%) Area(m?) Ratio(%) Area(m?) Ratio(%)
Less than 5° 900.50 27.8 1,136.75 35.0 1,030.50 31.8
5°~10° 984.75 304 703.50 21.7 902.25 27.8
10°~15° 486.00 15.0 380.75 11.7 435.50 13.4
15°~20° 295.25 9.1 347.50 10.7 249.50 7.7
20°~25° 201.00 6.2 289.50 8.9 241.25 7.4
25°~30° 115.25 3.6 193.50 6.0 177.75 5.5
30°~35° 72.25 22 103.75 32 108.25 33
35°~40° 40.25 12 35.75 1.1 58.75 1.8
40°~45° 39.50 12 17.00 0.5 27.50 0.8
45°~50° 37.50 12 16.75 0.5 9.75 0.3
Over 50° 71.00 22 18.50 0.6 225 0.1
Total 3,243.25 100.0 3,243.25 100.0 3,243.25 100.0
Table 5. Slope area and ratio at site 2.
Before dredging After dredging After rainy season
Area(m?) Ratio(%) Area(m?) Ratio(%) Area(m?) Ratio(%)

Less than 5° 1,009.75 455 1,028.75 46.4 638.25 28.8
5°~10° 787.25 355 587.50 26.5 678.25 30.6
10°~15° 210.50 9.5 223.25 10.1 376.00 16.9
15°~20° 85.00 3.8 130.50 5.9 216.25 9.7
20°~25° 30.50 1.4 117.00 5.3 119.00 54
25°~30° 21.00 0.9 79.25 3.6 81.25 37
30°~35° 13.50 0.6 32.75 1.5 51.75 23
35°~40° 20.75 0.9 10.75 0.5 38.00 1.7
40°~45° 11.25 0.5 8.50 0.4 19.50 0.9
45°~50° 5.50 0.2 0.00 0.0 0.00 0.0
Over 50° 23.25 1.0 0.00 0.0 0.00 0.0
Total 2,218.25 100.0 2,218.25 100.0 2,218.25 100.0
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Table 7. Slope area and ratio at site 4.

Before rainy season
Area(m?) Ratio(%)  Area(m?) Ratio(%)

After rainy season

Less than 5° 153.25 15.3 361.25 36.1

59~ 10° 23525 235 302.25 30.2

50 10°~15° 160.00 16.0 104.25 104
15°~20° 126.25 12.6 84.50 84

— s 20° ~25° 89.00 8.9 62.00 62
‘:222 ::iz:m 02 108 25°~30° 63.25 6.3 33.00 33
30° ~35° 51.50 5.1 18.50 1.8

Figl'lre 5. Slope distribution ratio in soil erosion hazard area 350 ~ 40° 34.25 3.4 19.00 1.9
atsite 1, 2. 40° ~45° 2750 27 16.50 1.6
45° ~50° 15.00 1.5 0.00 0.0

Table 6. Slope area and ratio at site 3. Over 50° 46.00 4.6 0.00 0.0
Before rainy season After rainy season Total 1,001.25 100.0 1,001.25 100.0

Area(m®) Ratio(%) Area(m?)  Ratio(%)

Lessthan5°  119.75 14.9 105.00 13.0
50~ 10° 225.75 28.0 213.75 26.6
10° ~ 15° 123.25 153 142.00 17.6
15° ~20° 100.00 12.4 93.25 116
20° ~25° 64.00 8.0 87.00 10.8
25°~30° 44.75 56 45.50 5.7
30°~35° 3225 4.0 41.50 52
350~ 40° 40.25 5.0 24.00 3.0
40° ~ 45° 19.75 25 15.00 1.9
45° ~ 50° 11.75 1.5 7.50 0.9
Over 50° 23.50 2.9 30.50 3.8
Total 805.00  100.0 805.00  100.0
2] f1g77ko] Skee Ao ® YEigTh ESF
o] doju}7| & A= SRt A2 AP &
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Figure 6. Slope distribution ratio in soil erosion hazard area
at site 3, 4.
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Ratio(%)

5.0

0.0
After dredging(Before

rainy season)
§20°740° Ratio Dredged site 1, 2 85 15.0 156
#20°740° Ratio Non-dredged site 3, 4 231 189

Before dredging After rainy season

Figure 7. Slope distribution ratio in soil erosion hazard area
at dredged site and non-dredged site.

Fol Ao ¥ AAhes} AR ks vlgo] £44
8.5%= UERL RALE APl oA EAMAW o] B2 =
ik P e] 7Y w2 Ao E Yehdth 28y F4
S A 5HR] e AP A= AP A1 S wiALE]R]

ore A %, A0l Berg e Jelo)/] mltel 23.1%
= 34 9949 W7k AN sk wlgol A4 A 1t
Ehgteh.

oleiat Avhe WAIEA ke ApgEe] AxelN A4
3} H5o] WEA O Aol S, AP ABF
AR Ao EA} 2 HE AAEel @aomy B
whe] QHgsrt ol Folxw Sl Ao e

2. MM iz} mo}
1)% & AR F AP Ao AF W}
AP FALAU o] 371 A2 W32 Figure 89 UEF

A iy season-
At dredging
P sedimentation3
0
B rsion 3

0285 0 15 2 (R )
CC—— R ——

(a) (b)
Site 1

WAL} Figure 8(a)e Site 19] 435 A2 H3} 222
TAAOZ Qs WVMMW o] doltar, £4
HAES S 52 M= W*ZOl FEHAA
o] Yeltt Figure 8(b)e =413 FHEH $7 1% z
UEA A Aol A Al A& o] 7o) Oéo]bl—
YeRTh SAZ Q8] FAR M AP e HFo
= A A YE L, ARt = FHHwe 4 =4
2 slA F o] Fol] Yot o= eyttt
FAA YO 3 Site 19] 2 S 1,863.8 m’, E 2]
31,2277 mPEA FAE %S 636.0 mP AT
FAT F Ak 71Foll= F2AF 6839 m’, EAF
1,791.7 m’E 4% $71& AWA 1,107.8 HHE Ao

A

=

-

=
=

2 UERSTH(Table 8).

AT Y] F9HA 2 2APE o] M o] A= o
27] wiZo Z2APH U] dEA G (MO Lro] B
W3R Site 18] m*F AHHE}HFS FHF -0.2 m/m?

4, 71F 0.3 m*/m? E 4 = thFigure 9).
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Figure 8. Sediment volume change and distribution status of erosion * sedimentation occurrence area at site 1, 2. (A,C: After
dredging-Before dredging volume change distribution, B,B':After rainy season-After dredging volume change distribution)
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Table 8. Sediment volume and area change at site 1, 2.

After dredging-Before dredging

After rainy season-After dredging

. Erosion (m®, -) -1,863.8 -683.9
Sediment volume . . -636.0 1,107.8
Site 1 Sedimentation (m*) 1,227.7 1,791.7
Arca Erosion area (m?, -) -1,989.3 7353 -1,014.0 12153
Sedimentation area (m?) 1,254.0 e 2,229.3 e
Sediment vol Erosion (m®, -) -1,670.8 L6109 -263.2 13555
S CAMENtVOIUME g dimentation (m®) 59.9 O 1,618.7 3
ite
An Erosion area (m?, -) -2,011.3 1.8043 -670.3 8778
ca Sedimentation area (m?) 207.0 ToT 1,548.0 :
0.8
0:4 3 ! A s, -
E 0.2 ! h 1' -
3 0o %
g g ¥
= 0.2 \ [ ]
-0.4 J i
-0.6 |
-0.8 |
= After dredging-Before 0.2 0.7 ¥ ﬂ
dredging - -
B After ra::\éj:ians;nﬂ“ﬂer 0.3 0.6 t \ I
Figure 9. Sediment volume change per unit area at site 1, 2. 1' [ B
. ' # Aherrany season-
ey o & siaba)
i i & y - ;edlmmulmﬁ

= S th(Figure 9).
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Figure 10. Sediment volume change and distribution status

of erosion * sedimentation occurrence area at site 3, 4. (A, B:
After rainy season-Before rainy season volume change
distribution)
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Table 9. Sediment volume and area change at site 3, 4.

A|1034 A|3Z (2014)

After rainy season-  Total sediment volume

Before rainy season change Hypothesis
Sediment vol Erosion (m®, -) 97.1 176 300
cdiment volume Sedimentation (m®) 79.5 o
Site 3 .
A Erosion area (m?, —) -437.3 69.5
rea Sedimentation area (m?) 367.8 - )
Sediment vol Erosion (m®, -) -251.8 1978
. cdiment votume Sedimentation (m’) 449.7 : .
Site 4
A Erosion area (m?, —) -416.0 1693
rea Sedimentation area (m?) 585.3 ’ )
> B2 =23 wEs opylsy] Mo R dAvhETh
7Fg-ago] 7 A9 e] BAES) FIAE FFL mimm
< s ZF 9 0.00079 m*/m*mm, 3 0.00077 m*/m*mm2]
% EAHTZEO] dojut 7 A olA oF 150 mme] & 2%
E o2 “ 2ol Ao, Aol et BEAMGE ¥istele &
o1} Rl A2 eth. BF T fIReE B
A2 % FARAo] FARG AoIA] A% vl
S — 49 EAREZO] 0@ 2AV Rad Aol

Figure 11. Sediment volume change per unit area at site 3, 4.
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Figure 12. Sediment volume change per unit area at dredged
site and non-dredged site.
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