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Abstract

This study is daytime and nighttime runoff image data caused by heavy rain on May 27, 2013 at Oedo Water Treatment
Plant of Oedo-Stream, Jgju to compute runoff by applying Surface image velocimeter (SIV) and analyzing correlation
according to current. At the same time, current was comparatively anayzed using ADCP observation data and fixed € ectromagnetic
surface current meter (Kalesto) observed at the runoff site.

As aresult of comparison on resolutions of daytime and nighttime runoff images collected, correlation coefficient corresponding
to the range of 0.6~0.7 was 6.8% higher for nighttime runoff image compared to daytime runoff image. On the contrary,
correlation coefficient corresponding to the range of 0.9~1.0 was 17% lower. This result implies that nighttime runoff image
has lower image quality than daytime runoff image. In the process of computing current using SIV, arationa filtering process
for correlation coefficient is needed according to images obtained.

Key words: Surface Image Velocimetry, CCTV, Kalesto, Doppler radar, Surface velocity

LME o] El= FRARRe A&l g Affsf o WAy
ol glo1A vf$- Z-astcl.

Al-2d3lof| ofpt 719HskE A AAIAQ] EAI= SREEAQ] AFEE 8 FARC R A|§lE o]
QE|T Qlek. 7|FHste] FFFOR Z9uES} MYl BIEEE S fole] Xak FHAAL SIF B 4
27F Dbl wet EehA] AlLglof B FRk A4 Al SRS AlEe w2 Y eE das 3tk
o3 glow, o] e Fe sk My A 5ol d aEu AlFEE BAdo] 2 AWk B0 <
Bz o] 917 9l AjAE wlsfizh dAystar Qlct. wt off o2 sho] Ao FAE] Jlow, 4 1=
A oF HAC) SfE 4R Shnk A S ot A BUA 342 B sk sk 1 vk
wEAQl PRI S8l 2] - SRS S TP IR ehalzle] B Solh 3 5@ vekiicKYang 5,
Received 22 January, 2015; Revised 12 April, 2015; © The Korean Environmental Sciences Society. All rights reserved.
Accepted 13 April, 2015 @ This is an Open-Access article distributed under the terms of the
"Carresponding authar : Sung-Kee Yang, Department of Olvil Enginesring, ~ Creative Commons Attribution Non-Commercia License (http://
Jeju National University, Jeju 690-756, Korea creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
Phone: +82-64-754-3451 non-commercial use, distribution, and reproduction in any medium,

E-mail: skyang@jeunu.ac.kr provided the original work is properly cited.



404 184 - P -
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"ojzl= Tde] e ang 5, 2011).

Azt 22 AA| RO 7|E S
S dE 7o ® TRt Ao f5S SAcke
olof g ARI TE919lo] Lashn], Abxjshdat 2+
o] @ Abglel| whe} Het 274 Ak gl A 54
o] B7Psalck. Rk TEAte] Qbrm Eo] cigk BAleH
B w0 Al=Pde] digt wAE Qdtk of=3t &A1
e Heslr] ffal viREA] 571 UGS
S<A(SIV, surface image velocimeter)ol] oJgt GF
Z7gwo] 7o} AA| FEkS APFSIaLAl Al it
(Yu£, 2005, Kim £, 2012).
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Fig. 1. Coordinates of the digital image (Roh, 2005).
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12 5 A0 BEIsIo] mAl] o] SRS 7
AkstcH(Joo -5, 2009).
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Fig. 2. Location of the Oedo-Stream (Observation point: Oedo-Water treatment plant).

Table 1. Watershed characteristics of the Oedo-Stream

basin area Basin length Average slope
Stream Shape factor
(k) (kn) (%) e
Oaedo-Stream 44.64 20.56 0.106 0.10
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Fig. 3. Observation point and method: @) Disaster monitoring CCTV system; b) Acoustic Doppler Current Profiler; c)

Kaesto.
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Fig. 4. Discharge observation method using the ADCP.
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Fig. 6. Reference point for Image coordinate transformation.
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= The left bank =

Fig. 7. Discharge observation results of ADCP.

Table 2. Comparison of surface velocities among observation devices (day-time)

=The right bank>

ADCP Siv Kaesto ADCP SIv Kaesto
Surface Surface . Surface Surface Surface . Surface
No. Veolcity ~ Veolcity gg;?::g: Veolcity No. Veolcity Veolcity gggﬁg';? Veolcity
(m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec)
1 0.17 0.30067 0.99493 - 60 0.57
2 0.16 61 0.72 0.57747 0.6887 -
3 0.34 0.28857 0.99396 - 62 0.56
4 0.42 63 0.41 0.51784 0.70859 -
5 0.51 0.30022 0.99297 - 64 0.8
6 0.51 65 0.58 0.63302 0.75251 -
7 0.51 0.30902 0.9919 - 66 0.47
8 0.68 67 0.36 1.03105 0.88652 -
9 0.85 0.28244 0.99139 - 68 0.33
10 0.30 69 0.38 1.10317 0.89749 -
11 0.31 0.26536 0.991 - 70 0.59
12 0.34 71 0.67 1.04671 0.9172 -
13 0.31 0.2735 0.99048 - 72 0.76
14 0.37 73 1.29 1.36096 0.93188 -
15 0.39 0.33022 0.98925 - 74 1.28
16 0.42 75 1.70 1.35837 0.94023 -
17 0.42 0.33849 0.98821 - 76 155
18 0.34 Va4 14 1.34144 0.94482 -
19 0.51 0.35492 0.98695 - 78 1.84
20 0.83 79 1.29 1.75605 0.91348 -
21 0.83 0.3666 0.98591 - 80 1.18
22 0.83 81 1.18 1.77306 0.92862 -
23 0.55 0.38832 0.98367 - 82 1.18
24 0.48 83 1.32 1.49306 0.90949 -
25 0.55 0.40397 0.98082 - 84 1.32
26 0.77 85 0.73 1.80812 0.9161 -
27 0.73 0.44089 0.97408 - 86 0.53
28 0.70 87 0.80 1.84602 0.96117 -
29 0.75 0.46883 0.96439 - 88 0.66
30 0.61 89 0.93 1.22802 0.97328 -
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ADCP Siv Kalesto ADCP Siv Kalesto
Surface Surface . Surface Surface Surface . Surface

No. Veolcity  Veolcity gg;?:ifg: Veolcity Ne. Veolcity Veolcity chgfﬁifgt] Veolcity
(m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec)

31 0.19 0.52417 0.95695 - 90 0.93

32 0.19 91 0.94 1.2587 0.98176 -

33 0.45 0.60298 0.93964 - 92 0.94

34 0.28 93 142 1.22073 0.98368 -

35 0.13 0.68396 0.91886 - 94 142

36 0.39 95 155 1.16463 0.98226 -

37 0.23 0.88136 0.92613 - 96 1.68

38 0.43 97 1.75 0.97637 0.98138 -

39 0.33 0.82 0.93053 - 98 134

40 0.46 99 1.49 1.04908 0.98184 -

41 0.66 1.1736 0.84699 - 100 164

42 0.81 101 175 1.24584 0.97921 -

43 0.70 1.18775 0.82586 - 102 134

44 0.84 103 1.49 1.72078 0.96982 -

45 0.98 1.33329 0.80337 - 104 164

46 0.97 105 161 1.30414 0.95465 1.82

47 0.92 0.80966 0.86556 - 106 1.63

48 1.20 107 164 1.35128 0.94698 -

49 141 0.76025 0.8431 - 108 155

50 1.63 109 1.48 1.28683 0.94867 -

51 1.66 0.75757 0.72667 - 110 1.40

52 1.49 111 1.45 1.44564 0.94732 -

53 1.63 0.8846 0.70681 - 112 1.48

54 1.66 113 1.40 1.53631 0.93894 -

55 1.49 0.88167 0.6894 - 114 145

56 133 115 151 1.59 0.92241 -

57 0.76 0.93489 0.68306 - 116 1.63

58 0.56 117 155 1.77208 0.91544 -

59 043 0.67737 0.67711 - 118 1.18

0.6~0.7H91ell afgsk= f<50] AA| 59719 F-<4HIE]
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217} 18.6%, 0.9~1.082)7} 61.0%= A}A|3kc}. 14
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Fig. 8. Result of flow velocity vector for SIV(day-time).
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Fig. 9. Results of correlation coefficient filtering(day-time): @) using al data; b)filtering the range of 0.6 to 0.7; c)filtering

the range of 0.7 to 0.8; d)filtering the range of 0.8 to 0.9.
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Table 3. Comparison of relative error rate among observation devices(day-time)

. Siv ADCP Kal&to Error(%)
No.(remark) Discharge Discharge Discharge
(m*sec) (m?/sec) (m?/sec) SIV & ADCP SIV & Kalesto

case-1.(all) 55.51 50.42 24.80

case-2.(0.6 or below) 51.23 48.91 25.55
36.55 73.10

case-3.(0.7 or below) 48.53 44.28 27.86
case-4.(0.8 or below) 42.50 19.35 40.33

Table 4. Comparison of surface velocities among observation devices (night-time)

Slv Kalesto Slv Kalesto
No.  surface Veolcity Correlation Surface No.  SurfaceVeolcity Correlation Surface
(M/sec) Coefficient Veolaity (M/sec) Coefficient Veolaty

1 1.21248 0.62296 - 31 2.34144 0.77415 -

2 1.19826 0.77365 - 32 2.39944 0.78017 -

3 1.18275 0.67632 - 33 2.5394 0.80748 -

4 1.13665 0.61851 - 34 2.85475 0.81367 -

5 1.12435 0.61762 - 35 2.54001 0.81597 -

6 1.11891 0.61529 - 36 2.81141 0.82568 -

7 1.13287 0.69722 - 37 2.67816 0.80784 -

8 1.10334 0.70444 - 38 3.01677 0.82274 -

9 1.06198 0.69887 - 39 3.25915 0.82417 -
10 1.01994 0.71288 - 40 3.33482 0.85259 -
11 0.98471 0.74349 - 41 3.14669 0.91191 -
12 0.92475 0.76018 - 42 2.88552 0.94667 -
13 0.81456 0.80099 - 43 2.79578 0.90466 -
14 0.79655 0.81839 - 44 2.66872 0.91307 -
15 0.76851 0.75067 - 45 2.71348 0.92646 -
16 1.06023 0.74241 - 46 2.70716 0.92393 -
17 1.02024 0.83873 - 47 2.51047 0.90193 -
18 0.9652 0.83865 - 48 2.65145 0.92124 -
19 1.10379 0.84013 - 49 2.64926 0.93082 -
20 1.13919 0.72674 - 50 2.78164 0.91527 -
21 1.30596 0.72066 - 51 2.91803 0.91826 -
22 1.70534 0.75601 - 52 2.98378 0.91013 -
23 1.69879 0.74905 - 53 2.56478 0.8606 281
24 1.88692 0.76298 - 54 2.64908 0.85465 -
25 1.9138 0.75688 - 55 2.29384 0.84601 -
26 1.8973 0.74573 - 56 2.91528 0.82567 -
27 2.01482 0.74603 - 57 3.0899 0.81585 -
28 2.07421 0.75287 - 58 2.74341 0.83355 -
29 2.21836 0.75922 - 59 1.90525 0.8363 -
30 2.29545 0.75636 -
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Fig. 11. Result of flow velocity vector for SIV (night-time).
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Fig. 12. Results of correlation coefficient filtering(night-time): @) using al data; b)filtering the range of 0.6 to 0.7;
co)filtering the range of 0.7 to 0.8; d)filtering the range of 0.8 to 0.9.
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(night-time).

Table 5. Comparison of relative error rate among observation

devices (night-time)

SIvV ADCP Kalesto

No.(remark) Discharge Discharge Discharge E(g(;r
(m¥sec)  (msec)  (mPlsec) °
case-1.
@) 126.60 16.97
case-2.
117.59 22.87
(0.6 or b(;low) ) 15248
(0.7:oesr5below) 122.18 19.87
case-4.
(0.8 or below) 191.53 20.39
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