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Abstract

The COVID-19 started to spread at early 2020 in South Korea and has been threatening our life in many aspects. Countermeasures such
as social distancing to prevent COVID-19 spread have brought many changes in our society an human life. In this study, as a part of the
COVID-19 pandemic management, drinking water usage change is analyzed to evaluate potential risks on water supply service. We
collected hourly water use data of residential area in S city, which is a mid-size city in South Korea, before and after the COVID-19
pandemic. The collected data were analyzed to reveal the changes in total water consumption, water usage weight, and hourly water-
demand pattern caused by the COVID-19 pandemic. The case study revealed the noticeable changes in water consumption caused by
the COVID-19 pandemic and required more secured and adaptive operation of drinking water system under the pandemic situation
caused by infectious disease.
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Fig. 1. Example of false-reading data (over-measurement)
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Fig. 2. Example of false-reading data (delayed measurement)
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Table 1. Diameter distribution of water supply pipes
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Table 2. Number of nodes after each data validation step
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Table 3. Water use change by COVID-19 spread
Year Index Domestic Commercial Sum
201 Demand (m°) 3,505.0 734.1 4,239.1
Weight (%) 82.7 17.3 100.0
Demand (m?®) 4,064.8 739.1 4,803.9
2020 Weight (%) 84.6 15.4 100.0
Increase rate (%) 16.0 0.7 13.3
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Table 4. Water use change by COVID-19 spread per weekday and weekend

v i Weekday Weekend
ear ndex
Domestic Commercial Sum Domestic Commercial Sum
5019 Demand (m®) 2,179.1 440.0 2,619.1 1,325.9 294.1 1,620.0
Weight (%) 83.2 16.8 100.0 81.8 18.2 100.0
2020 Demand (m®) 2,519.4 4493 2,968.7 1,545.4 289.8 1,835.2
Weight (%) 84.9 15.1 100.0 84.2 15.8 100.0
Increase rate (%) 15.6 2.1 13.3 16.6 -1.5 13.3
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Fig. 4. Water use pattern change by COVID-19 spread
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Table 5. Water use pattern change (hourly demand peaking factor) by COVID-19 spread

. Domestic water use Commercial water use Total water use
Time 2019 2020 Change 2019 2020 Change 2019 2020 Change
1 0.50 0.72 0.22 0.51 0.47 -0.04 0.50 0.68 0.18
2 0.40 0.48 0.08 0.39 0.78 0.39 0.40 0.52 0.12
3 0.33 0.59 0.26 0.37 0.75 0.38 0.34 0.61 0.27
4 0.34 0.54 0.20 0.36 0.38 0.02 0.34 0.52 0.18
5 0.40 0.30 -0.10 0.37 0.22 -0.15 0.39 0.28 -0.11
6 0.53 0.29 -0.24 0.40 0.20 -0.20 0.51 0.28 -0.23
7 0.79 0.76 -0.03 0.51 0.29 -0.22 0.74 0.68 -0.06
8 1.15 0.72 -0.43 0.75 0.86 0.11 1.08 0.74 -0.34
9 1.65 1.13 -0.52 0.98 0.92 -0.06 1.53 1.10 -0.43
10 1.75 1.27 -0.48 1.41 0.68 -0.73 1.69 1.18 -0.51
11 1.58 0.99 -0.59 1.59 0.63 -0.96 1.58 0.94 -0.64
12 1.30 0.91 -0.39 1.67 0.92 -0.75 1.36 0.91 -0.45
13 1.20 1.65 0.45 1.64 1.22 -0.42 1.28 1.59 0.31
14 1.14 1.39 0.25 1.58 235 0.77 1.21 1.54 0.33
15 1.00 1.57 0.57 1.55 1.75 0.20 1.10 1.60 0.50
16 0.98 1.17 0.19 1.39 1.06 -0.33 1.05 1.15 0.10
17 1.05 0.81 -0.24 1.19 0.94 -0.25 1.07 0.83 -0.24
18 1.22 0.81 -0.41 1.13 1.02 -0.11 1.21 0.84 -0.37
19 1.56 1.73 0.17 1.40 1.42 0.02 1.53 1.68 0.15
20 1.39 1.41 0.02 1.19 2.15 0.96 1.35 1.52 0.17
21 1.17 1.86 0.69 1.16 2.04 0.88 1.17 1.89 0.72
22 1.03 1.51 0.48 0.96 1.51 0.55 1.01 1.51 0.50
23 0.86 0.75 -0.11 0.83 0.70 -0.13 0.85 0.75 -0.10
24 0.68 0.64 -0.04 0.66 0.74 0.08 0.68 0.65 -0.03
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Table 6. Water use change (hourly water demand) by COVID-19 spread

Domestic water use Commercial water use Total water use
Time 2019 2020 Cha‘;i‘; e 2019 2020 Cha?i‘; e 2019 2020 Cha‘(lt,ie) rate
1 78.8 145.2 84 16.8 15.3 -9 95.6 160.5 68
2 61.6 86.2 40 12.5 24.1 93 74.1 110.3 49
3 51.9 107.4 107 11.8 23.2 96 63.7 130.6 105
4 52.6 96.3 83 11.4 15.8 39 64.0 112.1 75
5 62.1 52.2 16 11.6 6.7 -43 73.7 58.9 -20
6 82.1 50.7 38 12.7 6.2 -51 94.8 56.9 -40
7 121.8 160.7 32 16.0 8.9 -44 137.8 169.6 23
8 179.5 132.0 -26 23.8 26.5 11 203.4 158.5 -22
9 260.7 204.9 -21 30.9 28.7 -7 291.6 233.6 -20
10 279.3 233.4 -16 43.7 24.7 -43 323.1 258.1 -20
11 249.7 178.9 -28 49.5 19.3 -61 299.2 198.2 -34
12 203.6 163.0 -20 51.9 28.4 -45 255.4 191.4 -25
13 188.0 319.3 70 52.1 39.3 -25 240.0 358.5 49
14 180.2 262.3 46 49.2 72.4 47 229.5 334.7 46
15 157.1 291.9 86 48.2 54.9 14 205.3 346.9 69
16 153.6 215.5 40 43.1 37.0 -14 196.7 252.5 28
17 164.5 147.6 -10 37.8 28.9 -23 202.3 176.5 -13
18 193.6 143.6 -26 37.1 31.3 -16 230.6 174.9 -24
19 247.2 333.8 35 44.5 45.7 3 291.7 379.5 30
20 218.2 263.3 21 37.7 66.1 75 255.9 3294 29
21 182.3 350.8 92 37.5 64.3 72 219.8 415.1 89
22 159.0 275.5 73 31.6 55.2 75 190.6 330.8 74
23 133.5 133.4 0 27.1 21.7 -20 160.6 155.1 -3
24 105.6 111.3 5 21.4 22.7 6 127.0 134.0 5
5.4 & 1) BAGA 7170 AR 845 ARE L ©F 13.3% (564.8 )
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