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Abstract

This study analyzed the velocimetry of runoff and measured the flood discharge by applying the SIV (Surface Image
Velocimetrer) to the daytime and nighttime flow image data with special reference to Seong-eup Bridge at Cheonmi stream of

Jgju during the flow by the severe rainstorm on May 27, 2013.

A 1000W lighting apparatus with more than 150 lux wasinstalled in order to collect proper nighttime flow image applied to
the SIV. Its value was compared and analyzed with the velocity value of the fixed e ectromagnetic wave surface velocimetry
(Kalesto) at the same point to check the accuracy and applicability of the measured velocity of flow.

As aresult, determination coefficient z* vaues were 0.891 and 0.848 respectively in line with the velocity distribution of
the daytime and nighttime image and the flow volume measured with Kalesto was approximately 18.2% larger than the value

measured with the SIV.
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Fig. 1. Location of the Cheon-mi Stream(Observation point: Seong-eup bridge).
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(a) dry season

(b) flood season

Fig. 2. The Cheon-mi Stream in Jgju Island.

Table 1. Watershed characteristics of the Cheon-mi Stream

Drainage area Basin length Average dope
Stream (k) (%) Shape factor
Cheon-mi Stream 126.14 8.62 0.19
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Fig. 4. Outflow image of night-time.

Seong—eup Bridge scas: nors)
Kalesto

A9 ThHS Z 34 moj =9fof wE WAL Auto T = 715kl e 2PgollA 23k9] HH A
CADZ 4:Fg3t WA 3kZ 285190t B2 AT o] dpAollA FArEERY] #Y 2=
T217101 Hu|A Aeais AR 3311e] 2710]7] of thall g fIet Wekrgo] Hasirt. HES



FERYFHSASIV)E 282

¢

363

Fig. 7. Kalesto installed at Seong-eup bridge.
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Fig. 8. The position of the rainfall observatory.

Table 2. Rainfall observatory location vicinity of the Cheon-mi Stream

Observatory East longitude(®) North latitude(®) Elevation (EL.m)
Sungsan 126.8802 33.3867 17.8
Seonheul 126.7119 33.4584 340.6

Seongpanak 126.6194 33.3844 757.4

Jindalreabat 126.5557 33.3697 14894

Typhoon-center 126.6784 33.3314 246.3
Pyoseon 126.8168 33.3536 772
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Fig. 9. Comparison of flow discharges.
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Table 3. Compared to the discharge of CCTV and KALESTO
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41, REFESMI [EEY

Fig. 9%=20131d 5 27¢ 164] 3027¢] 28% 164]
30E7HA] 9] fEgEAdolth S 2241302
oI5k CCTV 7} 325.72 m?/sec, KalestoZ} S-A]7H]
406.90 m?/secE T =217} 81.18 m?/secE L}k
HeK(Table. 2). 5 AJ3Y7d-9-7=2 114.7 mm, 792
286.6 MMz ThAIREO] 2 Apafe R oM,
82 7Foak oju| Kalesto7} 43.5%, g5tk CCTV
£ 36.8%= F BSYRTE 6.7% AolE LERIT

) Discharge(m'/sec) . Discharge(m’/sec)
Time Time

CCTV Kalesto CCTV Kalesto
16:30:00 PM 77.16 69.92 05:00:00 AM 114.10 176.01
17:00:00 PM 91.66 69.92 05:30:00 AM 120.57 186.39
17:30:00 PM 111.08 69.92 06:00:00 AM 178.76 188.28
18:00:00 PM 85.33 69.92 06:30:00 AM 187.76 182.55
18:30:00 PM 82.12 96.89 07:00:00 AM 191.34 190.15
19:00:00 PM 88.24 79.69 07:30:00 AM 143.89 166.33
19:30:00 PM 63.20 83.51 08:00:00 AM 125.88 152.28
20:00:00 PM 79.75 75.54 08:30:00 AM 127.03 143.57
20:30:00 PM 65.19 138.60 09:00:00 AM 100.96 122.77
21:00:00 PM 279.27 310.99 09:30:00 AM 100.00 93.39
21:30:00 PM 300.93 336.21 10:00:00 AM 76.93 85.34
22:00:00 PM 281.98 362.18 10:30:00 AM 48.00 70.55
22:30:00 PM 325.72 406.90 11:00:00 AM 47.44 76.05
23:00:00 PM 289.38 366.32 11:30:00 AM 29.22 65.40
23:30:00 PM 289.38 333.63 12:00:00 PM 45.49 58.94
00:00:00 AM 280.13 308.16 12:30:00 PM 34.22 44.74
00:30:00 AM 277.41 289.05 13:00:00 PM 2359 39.06
01:00:00 AM 206.51 227.22 13:30:00 PM 15.81 34.32
01:30:00 AM 159.71 179.13 14:00:00 PM 20.97 27.40
02:00:00 AM 147.88 171.87 14:30:00 PM 15.37 30.84
02:30:00 AM 149.49 168.21 15:00:00 PM 21.01 23.98
03:00:00 AM 113.04 160.18 15:30:00 PM 21.01 24.94
03:30:00 AM 114.10 158.98 16:00:00 PM 14.23 25.32
04:00:00 AM 110.93 155.68 16:30:00 PM 7.48 26.65
04:30:00 AM 117.31 163.59 - - -

. Za} 9l jat (Table. 3).
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Table4. Runoff Characteristics

) Drainage Total Outflow (m?) Outflow ratio (%)
Rainfall S
area precipitation
(mm) (m?) (m?) Kalesto ccTv Kalesto ccTv
286.6 102.423.369 29,354,537 12,757,468 10,796,297 435 36.8
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Fig. 10. Analysis result of daytime flow image of the SIV(9:30:00 AM); a) Overdl flow network analyzed with the
SIV; b) Visualized data of each flow velocimetry in the overall flow network for the comparison of the SIV

and Kalesto.
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(b)

Fig. 11. Analysis result of nighttime flow image of the SIV(20:30:00 AM); a) Overal flow network analyzed with the
SIV; b) Visualized data of each flow velocimetry in the overall flow network for the comparison of the SIV
and Kalesto.
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Fig. 12. One-to-one relationships of velocity measurement between the Kalesto and the CCTV system(S1V).
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Table5. Comparison of surface velocities
Velocimetry(m/sec) Comparison of vector-line
Time CCTV Remark
(55 Average) Kalesto MIN MAX
16:30:00 PM 1.59 1.32 1.15 2.34
17:00:00 PM 1.60 145 1.04 2.37
17:30:00 PM 1.89 175 1.04 248 Day
18:00:00 PM 1.62 1.52 0.71 221 time
18:30:00 PM 157 1.52 0.61 225
19:00:00 PM 1.48 1.45 0.95 2.89
19:30:00 PM 1.26 1.56 0.48 274
20:00:00 PM 1.28 141 0.75 229
20:30:00 PM 1.50 2.16 1.61 297
21:00:00 PM 357 384 211 4.92
21:30:00 PM 3.70 4.19 2.59 4.49
22:00:00 PM 3.75 4.95 252 4.48
22:30:00 PM 3.89 4.97 3.04 4.93
23:00:00 PM 375 471 2.16 4.69
23:30:00 PM 3.67 4.23 2.95 4.00
00:00:00 AM 354 3.87 1.95 4.29
00:30:00 AM 354 3.63 2.70 4.29 Night
01:00:00 AM 297 3.19 2.02 3.68 time
01:30:00 AM 277 294 1.72 3.80
02:00:00 AM 2.50 2.76 1.58 334
02:30:00 AM 2.40 2.62 1.72 3.06
03:00:00 AM 2.36 255 1.43 312
03:30:00 AM 2.02 252 1.20 3.04
04:00:00 AM 2.45 25 1.50 3.09
04:30:00 AM 2.32 2.56 1.33 311
05:00:00 AM 2.55 2.79 1.56 343
05:30:00 AM 271 2.88 1.65 321
06:00:00 AM 277 291 1.96 3.33
06:30:00 AM 3.05 2.88 2.25 3.99
07:00:00 AM 3.04 3.00 1.66 351
07:30:00 AM 247 2.73 153 3.03
08:00:00 AM 2.09 2.49 1.29 2.66
08:30:00 AM 217 2.39 1.65 281
09:00:00 AM 171 211 1.28 225
09:30:00 AM 181 1.66 1.25 240
10:00:00 AM 1.38 1.56 0.61 204
10:30:00 AM 0.91 133 0.33 1.37
11:00:00 AM 0.90 1.48 0.66 124
11:30:00 AM 0.66 133 0.22 1.07 tIID r?;
12:00:00 PM 0.95 121 0.59 1.20
12:30:00 PM 0.77 0.94 0.36 1.07
13:00:00 PM 0.57 0.84 0.22 113
13:30:00 PM 0.39 0.75 0.19 1.07
14:00:00 PM 0.45 0.61 0.29 0.73
14:30:00 PM 0.38 0.70 0.16 0.66
15:00:00 PM 0.36 0.55 0.26 0.57
15:30:00 PM 0.51 0.58 0.39 0.99
16:00:00 PM 0.36 0.60 0.15 0.89
16:30:00 PM 0.21 0.64 0.11 0.71
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