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Real-time Flood Stage Forecasting of Tributary Junctions in Namhan River
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Abstract

The backwater effect at a tributary junction increases the risk of flood damage such as inundation and levee
overflow. In particular, the rapid increase in water level may cause injury to persons. The purpose of this research
is the development of the real-time flood forecasting technique as a part of the non-structural flood damage
reduction measures. To this end, the factors causing a water level rising at a junction were examined, and the
empirical formula for predicting flood level at a junction was developed using the calculated discharge and water
level data from the well-constructed hydraulic model. The water level predictions show that average absolute error
is about 0.2~0.3m with the maximum error of 1.0m and peak time can be captured prior to 0~5hr. From the
results of this study, the real-time flood forecasting system of a tributary junction can be easily constructed, and
this system is expected to be utilized for reduction of flood inundation damage.

Keywords : Namhan-River, Hydraulic Model, Junction, Backwater effect, Flood Forecasting
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Fig. 1. Seom River Auto-Camping Site
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a3t BR L AR fgo] FAAEE GFRE S B9 oW ARPYRAL Table 45k Lol ARSIk
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SRelAe #9103, QL Y BR 43 Q2E
3. #RE 49 oA Jn AR fFS oueh

3.1 ME HE Mol oI5t oM URUTA N 32 e HyAe Maz 2y
5L AT R 200 BE GRY 9 52 9 A4l thg 45 Astel Table 591 74 T4
e 20 FEAS wolud AP ARLAES Aol Uls 529H 2 A ANE o] §59th MLTM

Table 1. Reference Table of the Stage at Dal Stream Junction

; Discharge of Dal Stream (m?®/s)

Elevation (EL.m)
30 900 1.800 2700 3530
300 64.59 64.96 6545 6596 66.61
sl of 1,000 64.87 65.33 65.85 6651 6715
Namhan 3,000 65.95 66.64 67.34 63.02 6355
River 5,000 6748 6314 6873 69.37 69,58

3

(m?/s) 10,000 69.44 69.96 7047 709 7135
14,000 7147 718 72,23 72.59 72.92

Table 2. Reference Table of the Stage at Seom River Junction

; Discharge of Seom River (m®/s)
Elevation (EL.m)

78.43 1,500 3,000 4,500 5,900
300 4056 42.67 44.05 45.01 46.24
1,000 42.15 43.39 4455 4559 46.86
Discharge of 3,000 4385 44.82 46.04 47.33 4826
Ngrirvﬂ;?n 5,000 45.09 46.47 4772 4858 49.38
(m¥/s) 10,000 4881 49.67 50.44 50.94 51.36
14,000 50.72 51.17 51,59 51.93 52.13
18,000 51.77 52.00 52.19 52.34 52.44

Table 3. Reference Table of the Stage at Cheongmi Stream Junction

; Discharge of Cheongmi Stream (m?/s)

Elevation (EL.m)

20 700 1,400 2,100 2755

300 3865 4035 40,87 41,60 4214

1,000 40.39 4087 41.60 4218 A2.67

N 3,000 42.08 42.60 43.05 4348 4403

Nerisihsr 5,000 4333 43.92 44.49 45.08 4552

River 10,000 46,67 47.02 4737 47770 4801

3

(m?/s) 14,000 4838 48,60 4883 4904 4923

18.000 49.44 4957 49,68 4978 49.86

21,000 4977 49,85 49.92 49.99 50.04

566 BEKERBEMNE



5
3,
rlr
ofj
X
e
l
(i

A FFAPdel tigk AF 9] 2 S5 ES ¢85k BARAE AEe 79 Ae A ByA] Akt
TS A By A 9] vad st FEE o] AFr99l v wsled Fig. 501 YeRiT) o714 FFM
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Table 4. Fitting Equation for Prediction of Junction Stage

o

Sk =91 A3}e} Table 42

Tributary Developed Formula R?
Dal Stream Y = 64617 + (Q1 = 0.00048) + (Q2 * 0.00059) 0.982
Seom River Y = 42662 + (Q1 = 0.00049) + (Q2 = 0.00058) 0.955
Cheongmi Stream Y = 40.786 + (Q1 * 0.00045) + (Q2 * 0.00058) 0.973

Table 5. Previous Flood Events data for Verification of the Developed Equations

Dal Stream Seom River Cheongmi Stream

No. | Year Flood Event Q1 Q2 Y Q1 Q2 Y Q1 Q2 Y

(m*/s) | (m*s) | (EL.m) | (m*s) | (m*s) | (EL.m) | (m*/s) | (m®/s) | (EL.m)
1 1990 | Sep. 09 ~ Sep. 19 | 13,792 | 2,210 | 72.38 | 16,064 | 189 51.23 | 16,224 | 631 48.89
2 1995 | Aug. 20 ~ Sep. 02 | 6,736 | 3,049 | 7055 | 9461 | 1,507 | 49.38 | 10,949 | 414 46.98
3 loor July 01 ~ July 10 618 985 65.36 764 1,504 | 44.19 | 2,246 | 2,859 | 43.53
4 Aug. 03 ~ Aug. 12| 346 676 65.08 396 1,508 | 4392 | 1,888 | 2,871 | 43.36
5 | 1998 | Aug. 06 ~ Aug. 18| 3,950 34 6595 | 1,993 | 5376 | 46.90 | 7,375 103 44.64
6 1999 Aug. 01 ~ Aug. 09 | 326 1,373 | 6548 | 1,826 | 2419 | 4518 | 4,019 | 1,894 | 43.95
7 Sep. 20 ~ Sep. 28 | 2,964 373 66.22 | 3,311 435 4443 | 3,744 138 42.56
8 | 2000 | Sep. 14 ~ Sep. 20 | 2,147 678 65.95 | 2,739 656 44.22 | 3,390 318 42.45
9 | 2001 | Jun. 30 ~ July 04 272 1,071 | 6525 | 1,745 490 4298 | 2,126 205 41.26
10 | 2002 | Aug. 04 ~ Aug. 14 | 6,934 858 69.31 | 3,049 | 8,041 | 4945 | 11,087 | 1,790 | 47.36
11 | 2003 | Sep. 07 ~ Sep. 22 | 2,381 | 1,643 | 6599 | 3,930 535 44.86 | 4,464 106 42.97
12 S Jun. 20 ~ Jun. 26 891 2,286 | 66.17 | 3,010 942 4447 | 3,942 113 42.56
13 July 12 ~ July 22 463 1,176 | 66.04 | 2540 | 2,413 | 4546 | 4,830 629 43.69
14 | 2005 | July 01 ~ July 15 384 1,422 | 6596 | 2,574 532 44.00 | 3,061 615 42.43
15 | 2006 | July 12 ~ July 24 | 8983 | 3,099 | 70.66 | 5514 | 7,640 | 51.02 | 14266 | 971 4852
16 | 2007 | Sep. 15 ~ Sep. 21 | 3439 | 1,272 | 67.27 | 4661 | 1,38 | 4595 | 6,021 217 44.00
17 | 2008 | July 24 ~ July 31 | 1,703 | 1,809 | 66.49 | 1,910 | 1,676 | 4454 | 3,562 777 42.82

Table 6. Error Analysis Results at Each Tributary Junction

Tributary Reference Table Developed Formula
RMSE (m) Mean Abs. Error (m) RMSE (m) Mean Abs. Error (m)

Dal Stream 0.42 0.31 0.42 0.31

Seom River 0.44 0.29 0.55 0.39

Cheongmi Stream 0.24 0.20 0.40 0.30
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Fig. 6. Appication of Developed Formula for Flood Forecasting at Each Tributary Junction
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Table 8. Results of Real Time Flood Forecasting at Each Tributary Junction

Event Dal Stream Seom River Cheongmi Stream
No. Year Abs. Peak Peak Time Abs. Peak Peak Time Abs. Peak Peak Time
Diff. (m) Diff. (hr) Diff. (m) Diff. (hr) Diff. (m) Diff. (hr)
1 1990 0.33 1 0.52 3 0.20 3
2 1995 0.84 0 1.08 0 0.81 4
3 0.16 1 0.26 2 0.08 2
4 1997 0.10 3 0.16 2 0.01 2
5 1998 0.61 3 0.50 1 0.76 1
6 0.11 2 0.20 2 0.01 2
7 1999 0.10 5 0.16 8 0.08 7
8 2000 0.10 2 0.23 9 0.10 6
9 2001 0.17 1 0.67 3 0.54 4
10 2002 0.74 5 0.25 2 0.16 3
11 2003 0.81 2 0.10 6 0.01 7
12 0.09 2 0.13 5 0.03 5
13 2004 0.13 2 0.30 4 0.32 5
14 2005 0.15 1 0.23 3 0.14 4
15 2006 0.18 0 0.09 0 0.13 0
16 2007 0.23 2 0.18 3 0.30 3
17 2008 0.08 2 0.33 2 0.27 5
Average 0.29 2.00 0.32 3.24 0.23 3.71
Minimum 0.08 0.00 0.09 0.00 0.01 0.00
Maximum 0.84 5.00 1.08 9.00 0.81 7.00
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