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Abstract Recently, climate change has been accelerating due to global warming, and the frequency and
intensity of extreme rainfall increase due to this climate change. In addition, increasing impervious areas
due to rapid urbanization and the increasing extreme rainfall lead to increased flood damage in urban
areas. Hence, improving the internal drainage facility non-structurally is essential to reduce flood
damage in urban areas. This study considered a pump station in a representative urban internal drainage
facility and proposed a non-structural improvement leading to a new drainage pump station operation.
In particular, this study proposes an automatic operation technology for the drainage pump station
considering gate operation. In addition, a subcatchment runoff-based resilience was developed to
compare the performance of the proposed technology with the current system. The Munlae drainage
pump station was selected as the target area. Further, the study used the previous rainfall data of the
floods in the target area and probability rainfalls of 30, 50, 70, and 100 years of frequency. The study
results found that resilience of the drainage pump station's automatic operation considering gate

operation was more effective than the current operation for the previous and probability rainfall.
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Fig. 1. Pump rule 1 operation

2.1.2 Pump Rule 2(PR2)
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Table 1. First flooding node and rainfall by duration

Duration(min) First flooding node Rainfall
60 2015-100-1 46mm
120 2015-100-1 97mm
180 2015-100-1 145mm
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Table 2. Flooding volume of flooding node

Flooding node Flooding volume
2015-100-1 1034m®
2019-100-01 37m’
2020-100-00 196m’
2033-700-00 35m’
2055-100-00 18m?
2056-100-00 23m’




2

Fate7| &t el Al A228 A12%, 2021

Table 28 A#XH 2015-100-1°] 7} & J+H
< Yei= qEREgA ol HxdRragAol
A} F DRI RI 2015-100-18 ZYEH Ao
2 A3t Fig. 72 & skedmdolA ZUEH A
Q1 E3 2015-100-19] YIXE Yehdl= 1ot

AEat=Ig

| o Junction ¥

Conduit

- e pump
1 Station &

» Monitoring

71%%%9} SEZPE TAHEELA
U EI. 7S
29T Mz 299 Zdiﬂ 717l =
Afol= oF 0.00029] ZfolE Hltk 73971 4
E9 Zol= 9F 0.001 HE] Ao

= fu

f
=2

jal

i
.—L‘
j

EOEE
25 770142

Upepe

Table 3. Resilience and system function (rainfall data)

Pump rule Resilience Resilience
ump (Total duration) (Rainfall duration)
Current 0.9993 0.9960
New rule 0.9995 0.9970
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Table 4. Total inflow by each method

Pump rule Total inflow(m’/s)

Current 10791.8

10797.5
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Table 5. Resilience and system function(60min)

Resilience
Frequency Difference
(yr) Current New rule
30 0.9715 0.9753 0.0038
50 0.9666 0.9704 0.0038
70 0.9634 0.9676 0.0042
100 0.9595 0.9648 0.0053
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Fig. 9. System function graph(60min-100yr)
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Table 6. Resilience and system function(120min)

Resilience
Frequency Difference
(yr) Current New rule
30 0.9724 0.9761 0.0037
50 0.9649 0.9702 0.0053
70 0.9590 0.9661 0.0071
100 0.9531 0.9617 0.0086
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Fig. 10. System function graph(120min-100yr)
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Table 7. Resilience and system function(180min)

Resilience
Frequency .
(yr) Current New rule Difference
30 0.9824 0.9828 0.0004
50 0.9723 0.9750 0.0027
70 0.9644 0.9687 0.0043
100 0.9565 0.9638 0.0073
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Fig. 11. System function graph(180min-100yr)
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