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Cause Analysis and Improvement Suggestion for Flood Accident
in Dorimcheon — Focused on the Tripping and Isolation Accidents
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Abstract This study analyzed the causes of flood accidents, such as isolation and lost footing accidents
in Dorimcheon, to provide legal and institutional improvements. For cause analysis, Field Investigation,
Stakeholder Interview, Report, manual, Law et al. Review, Analysis of water level change characteristics,
automatic alarm issuance standard level analysis, and evacuation time according to river control were
evaluated. Dorimcheon has the characteristics of a typical urban river, which is disadvantageous in terms
of water control. In addition, the risk of flood accidents is high because the section where fatal accidents
occur forms sharply curved channels. Tripping and isolation accidents occur in the floodplain watch and
evacuation stage, which is the stage before the flood watch and warning is issued. Because floodplain
evacuation is issued only when the water level rises to the floodplain, an immediate response according
to the rainfall forecast is essential. Furthermore, considering that the rate of water level rise is up to 2.62
cm/min in Sillimgyo 3 and Gwanakdorimgyo, sufficient evacuation time is not secured after the
floodplain watch is issued. Considering that fatal accidents occurred 0.46 m below the standard water
level for the flood watch, complete control is very important, such as blocking the entry of rivers to
prevent accidents. Based on these results, four improvement measures were suggested, and it is expected
to contribute to the prevention of Tripping and Isolation Accidents occurring in rivers.
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Table 1. Operation status and standards for Dorimcheon's entry-exit blocking facility[21]

2 oz oA 5
ERE
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Criteria for issuing automatic-alram
Point Facility status floodplain | floodplain flood stream
i flood watch : .
watch evacuation warning flooding
Sillim-pump station rainfall meter+alram - - - - -
Sillim 2-pump station alram - - - - -
Saebit children’s park rainfall meter+alram - - - - -
- i 1 + e
Gwanak?lonmgyoo rainfall meter+water gauge 1.00 m 150 m 330 m 450 m 5.00 m
(bridge) +alram
Bongrimgyo(bridge) rainfall meter+alram - - - - -
Seowon—d(Img community rainfall meter+alram - - - - -
service center
Sillimgyo 2(bridge) alram - - - - -
Chungmugyo(bridge) rainfall meter+alram - - - - -
Sillimgyo 3(bridge) rainfall meter+water gauge 1.00 m 1.50 m 2.30 m 3.00 m 3.50 m
+alram
Seoul Nat'l Univ. rainfall meter+water gauge 1.00 m 150 m 2.00 m 250m | 330m
+alram
Rose garden rainfall meter+alram - - - - -

Table 2. Analysis of water level rise speed and arrival time by water level observation station

Highest water level
B h the distance of Water level Water level change Rainfall
ranc from downstream (time) (water level/time) arrival time Water Speed
level(time) (13:50)
. 0.09 m . . 1.89 m 2.44
Gwanakdorimgyo 5.803 km (13-00) 1.31m / 13:50 50 min (14:10) cm/min
a1 0.09 m . . 1.40 m 2.62
Sillimgyo 3 8.679 km (13-00) 0.70m / 13:30 30 min 13:50) em/min
. . 0.12 m . . 0.76 m 1.28
Seoul Nat'l Univ. 10.163 km (13:00) 0.19m / 13:20 20 min (13:50) em/min
Table 3. Rainfall arrival time and water level change by water level observation station
Rainfall arrival time alram(time)
start of rainfall | Accident time (Water level variable breadth)
(date&time) (daily rainfall) Seoul Nat'l Seoul Nat'l
Gwanakdorimgyo |  Sillimgyo 3 . Gwanakdorimgyo | Sillimgyo 3 .
Univ. Univ.
2017.7.10. 20:15 30 min 20 min 20 min X . .
19:20 (1085 mm) | (91 m) (1.87 m) (24 | FEQOCO | EEA950) | FEQ0:40)
2017.8.15. 11:00 40 min 30 min 30 min . ~ ~
10:00 (77.0 mm) (1.73 m) (1.00 m) (0.78 m) F.E1050
2018.7.02. 11:00 40 min 20 min 20 min i . B
0920 GLS mm) | (161 m) 117 m 042 m | FEA020 | REQ000
2019.9.05. 14:15 50 min 30 min 20 min . ~ ~
13:00 (58.5 mm) (1.80 m) (132 m 065 m | FEO400
Average ~ 40 min 25 min 22.5 min ~ ~ ~
8 (2.01 m) (1.34 m) 0.77 m)
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Table 4. Water level and time of automatic alarm

issuance for each cross section

the distance of

Obsevation water level(time)

branch from downstream floodplain ﬂoodpl?in flood watch flood warning | stream flooding
watch evacuation
Gwanakdorimgyo 5.803km 1.31m(13:50) 1.80m(14:00) Not reached Not reached Not reached
Sillimgyo 3 8.679km 1.08m(13:40) Not reached Not reached Not reached Not reached
Seoul Nat'l Univ. 10.163km Not reached Not reached Not reached Not reached Not reached
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Fig. 10. Flood watch and warning comparison (a) Gwanakdorimgyo branch (b) Sillimgyo 3 branch (c) Seoul

Nat'l Univ. branch
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Table 5. Specifications and hydraulic conditions of major points[18]

Distance Top width Bank(E.L.m) Flood discharge(m3/s) Design flood
Branch No. n

(km) (m) Left Right Design 70% 50% level(E.L.m)
River mouth 0+000 0 0.03 82 13.86 13.26 716 501.2 358.0 13.95
Daebangcheon 1+308 1.308 0.03 94 15.31 15.11 534 373.8 267.0 13.95
Daerim Station 3+042 3.042 0.03 65 16.02 15.82 484 338.8 242.0 14.61
Trybutrayl 4+118 4.118 0.03 72 16.62 16.12 360 252.0 180.0 15.79
Bongcheoncheon 5+803 5.803 0.03 62 19.50 19.50 248 173.6 124.0 17.79
Trybutray2 8+679 8.679 0.03 35 37.45 37.05 165 115.5 82.5 36.22
Seoul Nat'l Univ. 11+002 11.002 0.03 19 74.47 70.17 160 112.0 80.0 69.42
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Fig. 11. River entrance blocking facility

Fig. 12. Gurogyo at the time of flood accident
(2019.9.5., by Gwanak fire station)
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