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Abstract:

fortification standards of urban water supply system were

The cold wave disaster impact law and

studied in Shanghai as an example. First, the extreme
cold waves in Shanghai from the end of 2020 to the
beginning of 2021 were studied, focusing on the analysis
of water supply system pressure, flow, pipeline
maintenance, and other water supply facility function
damages during cold waves. Using the meteorological data
of the past 60 years, the statistical analysis of
meteorological cold wave events in Shanghai over the
years was conducted, and the distribution patterns of six
cold wave characteristic indicators, i. e., the minimum
temperature of the day, 24h cooling, 48h cooling, 72h
cooling, process minimum temperature, and duration,
were given. The Poisson distribution was used to calculate
the recurrence period and the probability of exceeding the
and the

recommended standards for temperature setting of

annual minimum temperature in Shanghai,

exposed facilities such as water meters were given. The
correlation analysis was performed by temperature data
and pipeline maintenance data, and the temperature
benchmarks that adversely affect the operation of
pipelines were identified from the perspective of
maintenance rate. The research results of this paper can
provide theoretical support for the safe operation and

management of the water supply industry in Shanghai.
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Fig.1 Temperature change process of two cold waves
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Fig. 2 Temperature and average pressure change

process of two cold waves
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Fig. 3 Soil temperature at pipe top and average

pressure change process of two cold waves
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Fig. 4 Change of temperature and daily water sup-

ply during two cold waves

BEAN, SZ K R R, 1E 1 0T ALK /N
THEAE— RN Z g, (HN12 7 31 HFI 1
H 9 HIFURE 2d P, 7N i e A Ry BRGS0 A, AL
K5, FE R R I RSN R AR SIR E 5095 1
FEFF R KA 18 T8 IR 22 AR UK, it 4
i, ELR 2R (7K S A IO 1 /NI fE A A (8, 1
LRI FRGE A

MK FE 7 RN 2 (AR A6 o] LA Y FE I 2L 48
FEE R T HOK RGN R E T, 7R B K R
R [R] I, 3 e 1 BEK SRR T RS L



55 2 4 TS, 268 - ST (3K A PO, sy 290 9 3 S M R 5 Bl o 191
25 10 5 25
> —a— NOAA 583211 -~ 0cC T DN500 LA SR
—o— NOAA 583620 INEKE | o ——NOAA 583211 120
45 —o— NOAA 583670 81, —o— NOAA 583620
o ‘ —o— NOAA 583670 115
g
S 110 9
s =
& 0
& ,
< , -5
%Qxx%%u%bﬂ%%gow%_w
R G R O
H 3

=E]
B 5 2XZFHHERESNMHEHKSTN

Fig. 5 Change of temperature and hourly water sup-

ply during two cold waves
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Fig. 6 Temperature and pipe damage events change

process of two cold waves
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Fig. 7 Failure rates of different pipe materials
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system
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Tab.1 Cold wave statistical information of Shang-
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Fig. 11 Frequency statistics of cold wave in the past 30 years
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