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Figure S1. The rainwater harvesting and utilization system of a community. (a) schematic of resi-
dential buildings layout and pipeline network, (b) flow chart for community-based rainwater har-
vesting and utilization pattern.
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Figure S2. Residual plot of fitting for abiotic depletion potential for fossil fuels formula.

Supplementary Tables
Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion.
Floor-Area Ratio (FAR) 1
Total Runoff Coefficient 0.09 0.20
Reservoir Volume (m?) 33 66 99 132 165 33 66 99 132 165
Storage system
8 x 8 x
1. Homogeneous pool 4x4 5%x6 6.6 55 92x 4x4 5x6  6.6x% 55 9.2 x
5 x 5 x
(Length x Breadth x Height, m) x21 =22 5x3 3 6x3 x21 x22 5x3 3 6x3
Treatment system
2. Filtration pool (L x B x H) 1x0.85x1m
3. Underground reservoir
92x6%x3m
(L xB x H)
4. Disinfectant (kg) 68 73 83 88 92 94 103 122 137 148
Distribution system
5. Main distribution pipe Steel pipe, DN200, 370 m
6. Branch distribution pipe Steel pipe, DN100, 520 m
7. Main household .
o ] PPR pipe, DN90, 360 m
distribution pipe
8. Branch household )
o . PPR pipe, DN25, 6480 m
distribution pipe

9. Water pump

1S65-40-200 (2900), 56 kg in weight
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Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).

Floor-Area Ratio (FAR) 1
Total Runoff Coefficient 0.31 0.42
Reservoir Colume (m3) 66 99 132 165 33 66 99 132 165
Storage system
8 x 8 x
1. Homogeneous pool (L x B 5x6 6.6 55 x 92x 4x4 5x6  6.6x% 55 x 9.2 x
x H, m) x22 5x3 3 6x3 x21 x22 5x3 6x3
Treatment system
2. Filtration pool (L x B x H) 1x0.85x1m
3. Underground reservoir
(LxB <H) 92x6x3m
4. Disinfectant (kg) 118 142 160 176 117 128 154 175 193

Distribution system
5. Main distribution pipe
6. Branch distribution pipe
7. Main household
distribution pipe
8. Branch household
distribution pipe
9. Water pump

Steel pipe, DN200, 370 m
Steel pipe, DN100, 520 m

PPR pipe, DN90, 360 m

PPR pipe, DN25, 6480 m

1S65-40-200 (2900), 56 kg in weight

Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).

Floor-area ratio (FAR) 1.7
Total runoff coefficient 0.09 0.20
Reservoir volume (m3) 110 165 220 275 55 110 165 220 275
Storage system
1. Homogeneous pool (L x 74x  92x 147x 1563x 5x5 74x 92x 147x 153x
B xH, m) 5x3 6x3 5x3 6x3 x22 5x3 6x3 5x3 6x3
Treatment system
2. Filtration pool (L x B x H) 12x12x1m
3. Underground reservoir
(LxB x H) 153 x6x3m
4. Disinfectant (kg) 89 96 99 102 131 141 163 178 189

Distribution system

5. Main distribution pipe
6. Branch distribution pipe

Steel pipe, DN200, 370 m
Steel pipe, DN100, 520 m
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Floor-area ratio (FAR)
Total runoff coefficient

Reservoir volume (m3) 55

110

1.7
0.09 0.20
165 220 275 55 110 165 220

275

7. Main household
distribution pipe

8. Branch household
distribution pipe

9. Water pump

PPR pipe, DN90, 612 m

PPR pipe, DN25, 11016 m

1S65-40-200 (2900), 56 kg in weight

Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).

Floor-area ratio (FAR) 1.7
Total runoff coefficient 0.31 0.42
Reservoir volume (m?) 55 110 165 220 275 55 110 165 220 275
Storage system
1. Homogeneous pool (L x 5x5 74x 92x 147x 153x 5x5 74x 92x 147x 153 x
B x H, m) x22 5x3 6x3 5x3 6x3 x22 5x3 6x3 5x3 6x3
Treatment system
2. Filtration pool (L x B x H) 12x12x1m
3. Underground reservoir
(L x B x H) 153 x6x3m
4. Disinfectant (kg) 155 168 199 222 240 172 186 223 251 273

Distribution system

5. Main distribution pipe

6. Branch distribution pipe

7. Main household
distribution pipe

8. Branch household
distribution pipe

9. Water pump

Steel pipe, DN200, 370 m
Steel pipe, DN100, 520 m

PPR pipe, DN90, 612 m

PPR pipe, DN25, 11016 m

IS65-40-200 (2900), 56 kg in weight

Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).

Floor-area ratio (FAR) 24
Total runoff coefficient 0.09 0.20
Reservoir volume (m?) 78 156 234 312 390 78 156 234 312 390
Storage system
1. Homogeneous pool (L x 5x6 87x 13x6 208x 21.7x 5x6 87x 13x6 208x 21.7x
B xH, m) x26 6x3 x3 5x3  6x3 x26 6x3 x 3 5x3  6x3
Treatment system
2. Filtration pool (L x B x H) 15x14x1m
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Floor-area ratio (FAR) 2.4
Total runoff coefficient 0.09 0.20
Reservoir volume (m?) 78 156 234 312 390 78 156 234 312 390
3. Underground reservoir
21.7x6x3m
(LxBxH)
4. Disinfectant (kg) 93 96 101 104 105 157 168 188 200 208
Distribution system
5. Main distribution pipe Steel pipe, DN200, 370 m
6. Branch distribution pipe Steel pipe, DN100, 520 m
7. Main household
o . PPR pipe, DN90, 864 m
distribution pipe
8. Branch household
o . PPR pipe, DN25, 15552 m
distribution pipe

9. Water pump 1565-40-200 (2900), 56 kg in weight

Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).

Floor-area ratio (FAR) 2.4
Total runoff coefficient 0.31 0.42
Reservoir volume (m3) 78 156 234 312 390 78 156 234 312 390

Storage system

1. Homogeneous pool (L x 5x6 87x 13x6 208x 21.7x 5x6 87x 13x6 208x 21.7x
B xH, m) x26 6x3 x3 5x3 6x3 x26 6x3 x3 5x3  6x3

Treatment system

2. Filtration pool (L x B x H) 1.5x14x1m
3. Underground reservoir
21.7x6x3m
(L xB xH)
4. Disinfectant (kg) 193 208 242 265 282 216 234 277 308 332

Distribution system

5. Main distribution pipe Steel pipe, DN200, 370 m

6. Branch distribution pipe Steel pipe, DN100, 520 m

7. Main household

PPR pipe, DN90, 864 m

distribution pipe

8. Branch household

PPR pipe, DN25, 15552 m

distribution pipe

9. Water pump 1S65-40-200 (2900), 56 kg in weight

Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).
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Floor-area ratio (FAR) 3.1
Total runoff coefficient 0.09 0.20
Reservoir volume (m?) 100 200 300 400 500 100 200 300 400 500
Storage system
1. Homogeneous pool (L x 8x5 134x 20x5 223x 2Ix6 8x5 134x 20x5 223x 21x6
B x H, m) x25 5x3 x3 6x3 x4 x25 5x3 x3 6x3 x4
Treatment system
2. Filtration pool (L x B x H) 19x1.4%x1m
3. Underground reservoir
21 x6x4m
(LxBxH)
4. Disinfectant (kg) 98 100 104 106 107 175 185 203 213 219
Distribution system
5. Main distribution pipe Steel pipe, DN200, 370 m
6. Branch distribution pipe Steel pipe, DN100, 520 m

7. Main household
distribution pipe

8. Branch household
distribution pipe

9. Water pump

PPR pipe, DN90, 1116 m

PPR pipe, DN25, 20088 m

1S65-40-200 (2900), 56 kg in weight

Table S1. Engineering scale for all scenarios of community-based rainwater harvesting and utiliza-
tion (continued).

Floor-area ratio (FAR)

31
Total runoff coefficient 0.31 0.42
Reservoir volume (m3) 100 200 300 400 500 100 200 300 400 500
Storage system
1. Homogeneous pool (L x 8x5 134x 20x5 223x 2Ix6 8x5 134x 20x5 223x 21x6
B x H, m) x25 5x3 x3 6x3 x4 x25 5x3 x3 6x3 x4
Treatment system
2. Filtration pool (L x B x H) 19x14x1m
3. Underground reservoir
(LxB x H) 21 x6x4m
4. Disinfectant (kg) 222 238 271 293 307 254 273 319 351 374
Distribution system
5. Main distribution pipe Steel pipe, DN200, 370 m
6. Branch distribution pipe Steel pipe, DN100, 520 m

7. Main household
distribution pipe

8. Branch household
distribution pipe

PPR pipe, DN90, 1116 m

PPR pipe, DN25, 20088 m
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Floor-area ratio (FAR)

3.1

Total runoff coefficient 0.31 0.42

Reservoir volume (m3)

100 200 300 400 500 100 200 300 400 500

9. Water pump

1S65-40-200 (2900), 56 kg in weight

Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization.

Floor-area 1
ratio (FAR)
Total runoff 0.09 0.20
coefficient
Reservoir 33 66 99 132 165 33 66 99 132 165
volume (m3)
Construction phase
1.
1.17E- 1.37E- 1.39E- 1.46E- 1.55E- 9.09E- 9.71E- 9.34E- 9.40E- 9.64E-
Polypropyle
01 01 01 01 02 02 02 02 02
ne (PP, kg)
2.
1.39E- 1.39E- 1.24E- 1.16E- 1.11E- 1.08E- 9.89E- 8.33E- 7.46E- 6.88E-
Quartz sand
02 02 02 02 02 02 03 03 03 03
(kg)
3.
6.61E- 6.61E- 5.87E- 5.49E- 5.26E- 5.14E- 4.70E- 3.96E- 3.54E- 3.27E-
Polyethylene
04 04 04 04 04 04 04 04 04 04
(PE, kg)
4. Steel 7091E- 7.91E- 7.02E- 6.57E- 6.30E- 6.14E- 5.62E- 4.73E- 4.24E- 3.91E-
(kg) 02 02 02 02 02 02 02 02 02 02
5.
Pentatricopepti ~ 1.94E- 1.94E- 1.72E- 1.61E- 1.54E- 1.51E- 1.38E- 1.16E- 1.04E- 9.58E-
de repeats 02 02 02 02 02 02 02 02 02 03
(PPR kg)
6.
Polyvinyl 3.82E- 3.82E- 3.39E- 3.17E- 3.04E- 2.97E- 2.72E- 2.29E- 2.05E- 1.89E-
chloride 04 04 04 04 04 04 04 04 04 04
(PVC, kg)
7. 1.18E- 1.41E- 1.29E- 1.36E- 1.45E- 9.16E- 1.00E- 8.73E- 8.78E- 9.00E-
Concrete (kg) 01 01 01 01 01 02 01 02 02 02
8.
1.36E- 1.57E- 1.51E- 1.55E- 1.61E- 1.06E- 1.12E- 1.02E- 1.00E- 1.00E-
Geomembra
03 03 03 03 03 03 03 03 03 03
ne (kg)
9.
3.32E- 3.32E- 2.95E- 2.76E- 2.65E- 2.58E- 2.36E- 1.99E- 1.78E- 1.64E-
Limestone
01 01 01 01 01 01 01 01 01 01

(kg)
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10. 4.61E+0 4.61E+0 4.10E+0 3.83E+0 3.68E+0 3.58E+0 3.28E+0 2.76E+0 247E+0 2.28E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
Operation and maintenance phase

11.

. 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-  1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 5.74E-  6.55E-  6.53E-  6.77E-  7.14E-  446E-  4.65E- 4.40E-  4.37E-  4.43E-
(kg) 01 01 01 01 01 01 01 01 01 01

14. Oil 841E- 959E- 956E- 992E- 1.05E- 653E- 6.82E- 645E- 640E-  6.49E-
(kg) 02 02 02 02 01 02 02 02 02 02

15.

1.12E-  1.28E- 1.28E- 1.32E- 140E- 871E- 9.10E- 8.61E-  855E-  8.67E-
Natural gas
02 02 02 02 02 03 03 03 03 03
(m?)
16.
457E-  522E- 5.20E- 540E- 5.69E-  355E- 3.71E- 3.51E-  3.48E-  3.53E-
Electricity
01 01 01 01 01 01 01 01 01 01
(kw-h)
Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).
Floor-area
ratio (FAR)
Total runoff 0.31 0.42
coefficient
Reservoir 33 66 99 132 165 33 66 99 132 165
volume (m3)
Construction phase

1. PP 795E-  847E-  8.05E-  8.02E-  8.13E-  7.34E-  7.81E- 740E- 734E-  7.42E-
(kg) 02 02 02 02 02 02 02 02 02 02

2.

9.45E-  8.63E- 7.18E-  6.36E- 5.80E- 873E- 797E-  6.60E- 5.82E-  5.29E-
Quartz sand
03 03 03 03 03 03 03 03 03 03
(kg)

3. PE 449E- 410E- 3.41E-  3.02E- 2.76E- 4.15E- 3.78E-  3.14E- 276E-  25lE-
(kg) 04 04 04 04 04 04 04 04 04 04

4. Steel 5.37E- 490E- 4.08E- 3.61E- 3.30E- 496E- 453E- 3.75E- 331E-  3.01E-
(kg) 02 02 02 02 02 02 02 02 02 02

5. PPR 1.32E- 120E- 1.00E- 8.86E- 8.08E- 122E- 1.11E- 9.20E- 8.11E-  7.37E-
(kg) 02 02 02 03 03 02 02 03 03 03

6. PvC 259E- 237E- 197E- 1.75E-  1.59E-  240E- 2.19E- 1.81E- 1.60E-  145E-
(kg) 04 04 04 04 04 04 04 04 04 04
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7.
8.01E- 874E-  7.53E- 748E-  7.59E-  740E-  8.06E- 6.92E- 6.85E-  6.93E-
Concrete
02 02 02 02 02 02 02 02 02 02
(kg)
8.
9.25E-  9.75E-  8.80E-  853E-  845E-  854E- 9.00E- 8.09E- 781E-  7.71E-
Geomembra
04 04 04 04 04 04 04 04 04 04
ne (kg)
9.
2.26E-  2.06E- 1.71E- 152E- 138E- 2.08E- 190E- 158E- 1.39E-  1.26E-
Limestone
01 01 01 01 01 01 01 01 01 01
(kg)

10. 3.13E+0 2.86E+0 2.38E+0 2.11E+0 1.92E+0 2.89E+0 2.64E+0 2.19E+0 1.93E+0 1.76E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
Operation and maintenance phase

11.

1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 3.90E- 4.06E- 3.79E- 3.73E- 3.74E- 3.60E- 3.75E- 349E- 341E-  34lE-
(kg) 01 01 01 01 01 01 01 01 01 01

14. Oil 5.71E- 595E- 556E-  546E-  548E- 527E- 549E- 5.11E-  5.00E-  5.00E-
(kg) 02 02 02 02 02 02 02 02 02 02

15.

7.62E-  794E-  742E- 729E- 731E- 7.03E- 733E- 6.82E- 6.67E-  6.67E-
Natural gas
03 03 03 03 03 03 03 03 03 03
(m?)
16.
3.11E-  3.24E-  3.02E- 297E- 298E- 287E- 299E- 278E- 272E-  2.72E-
Electricity
01 01 01 01 01 01 01 01 01 01

(kw-h)
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Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).

Floor-area 1.7

ratio (FAR)

Total runoff 0.09 0.20

coefficient

Reservoir 55 110 165 220 275 55 110 165 220 165
volume (m3)
Construction phase

1. PP  1.69E- 1.88E- 1.99E-  2.16E- 2.34E- 1.09E- 1.18E- 1.17E- 1.21E- 9.64E-
(kg) 01 01 01 01 01 01 01 01 01 02

2.

2.04E- 1.95E- 1.81E- 1.74E- 1.70E- 1.32E- 1.22E- 1.06E- 9.72E- 6.88E-
Quartz sand
02 02 02 02 02 02 02 02 03 03
(kg)

3. PE 8.62E- 8.23E- 7.63E- 7.35E- 7.17E- 5.56E- 5.17E- 447E-  4.10E- 3.27E-
(kg) 04 04 04 04 04 04 04 04 04 04

4. Steel 6.84E- 6.54E- 6.06E- 5.84E- 5.70E-  4.42E- 4.11E- 3.55E-  3.26E- 3.91E-
(kg) 02 02 02 02 02 02 02 02 02 02

5. PPR 2.85E- 2.72E-  253E-  243E- 2.37E- 1.84E- 1.71E- 1.48E- 1.36E- 9.58E-
(kg) 02 02 02 02 02 02 02 02 02 03

6. PVC 3.31E- 3.16E- 293E-  2.82E- 2.75E- 2.13E- 1.98E- 1.72E- 1.57E- 1.89E-
(kg) 04 04 04 04 04 04 04 04 04 04

7.

1.68E- 1.76E- 1.86E-  2.01E- 2.18E- 1.08E- 1.11E- 1.09E- 1.13E- 9.00E-
Concrete
01 01 01 01 01 01 01 01 01 02
(kg)
8.
1.77E- 1.91E- 1.97E-  2.13E- 2.24E- 1.14E- 1.20E- 1.16E- 1.19E- 1.00E-
Geomembra
03 03 03 03 03 03 03 03 03 03
ne (kg)
9.
2.87E- 2.75E-  2.55E- 2.45E- 2.39E- 1.85E- 1.72E- 1.49E- 1.37E- 1.64E-
Limestone
01 01 01 01 01 01 01 01 01 01
(kg)

10. 4.00E+0 3.82E+0 3.54E+0 3.41E+0 3.33E+0 2.58E+0 240E+0 2.07E+0 1.91E+0 2.28E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
Operation and maintenance phase

11.

) 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 8.26E- 9.00E- 9.38E- 1.00E+0 1.08E+0 5.33E- 5.65E- 549E-  5.60E-  4.43E-
(kg) 01 01 01 0 0 01 01 01 01 01



Int. J. Environ. Res. Public Health 2023, 20, 2183

11 of 29

14. Oil 1.21E- 1.32E- 137E- 147E- 158E-  7.80E-  828E-  8.04E- 8.20E- 6.49E-
(kg) 01 01 01 01 01 02 02 02 02 02
15.
1.61E- 1.76E-  1.83E-  1.96E-  210E- 1.04E- 1.11E- 1.07E- 1.09E-  8.67E-
Natural gas
02 02 02 02 02 02 02 02 02 03
(m?)
16.
6.58E-  7.17E- 747E- 799E-  857E-  4.25E- 4.50E- 4.38E-  446E-  3.53E-
Electricity
01 01 01 01 01 01 01 01 01 01
(kw-h)
Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).
Floor-area 1.7
ratio (FAR)
Total runoff
0.31 0.42
coefficient
Reservoir 55 110 165 220 275 55 110 165 220 165
volume (m3)
Construction phase
1. PP 9.20E- 991E- 9.57E-  9.66E- 9.94E-  832E- 896E-  856E- 856E-  8.71E-
(kg) 02 02 02 02 02 02 02 02 02 02
2.
1.11E- 1.03E- 8.68E- 7.78E- 721E- 1.01E- 9.28E- 776E- 690E-  6.32E-
Quartz sand
02 02 03 03 03 02 03 03 03 03
(kg)
3. PE 4.69E-  434E- 3.66E- 329E-  3.04E- 4.25E- 392E- 328E- 291E- 2.67E-
(kg) 04 04 04 04 04 04 04 04 04 04
4. Steel 3.73E- 3.44E- 291E- 2.61E- 242E- 338E- 3.11E- 260E- 231E-  2.12E-
(kg) 02 02 02 02 02 02 02 02 02 02
5. PPR 155E- 1.44E- 121E- 1.09E- 1.01E- 141E- 1.30E- 1.09E- 9.64E-  8.83E-
(kg) 02 02 02 02 02 02 02 02 03 03
6. PvC 1.80E- 1.66E- 141E- 126E- 1.17E- 1.63E- 150E- 1.26E- 112E-  1.02E-
(kg) 04 04 04 04 04 04 04 04 04 04
7.
9.13E-  9.29E-  894E-  9.01E- 9.26E-  8.26E- 839E-  8.00E- 7.99E-  8.12E-
Concrete
02 02 02 02 02 02 02 02 02 02
(kg)
8.
9.66E-  1.01E- 948E- 953E- 951E- 875E- 9.12E-  848E-  845E-  8.34E-
Geomembra
04 03 04 04 04 04 04 04 04 04
ne (kg)
9.
1.57E-  1.45E-  1.22E- 1.10E- 1.02E- 142E- 131E- 1.09E- 9.72E-  8.90E-
Limestone
01 01 01 01 01 01 01 01 02 02
(kg)
10. 2.18E+0 2.01E+0 1.70E+0 1.53E+0 1.41E+0 1.97E+0 1.82E+0 1.52E+0 1.35E+0 1.24E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
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Operation and maintenance phase

11.

. 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E-  1.00E-  1.00E- 1.00E- 1.00E- 1.00E- 1.00E-  1.00E-  1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 4.50E-  4.74E-  4.50E-  448E-  456E- 4.07E- 4.28E-  4.03E- 397E-  4.00E-
(kg) 01 01 01 01 01 01 01 01 01 01

14. Oil 6.59E-  6.95E-  6.59E-  6.57E-  6.68E- 597E-  6.28E-  590E- 5.82E-  5.86E-
(kg) 02 02 02 02 02 02 02 02 02 02

15.

8.80E- 9.27E-  8.80E- 877E-  892E- 7.96E- 838E- 7.88E- 7.77E-  7.82E-
Natural gas
03 03 03 03 03 03 03 03 03 03
(m?)
16.
3.58E- 3.78E- 3.59E-  357E-  3.64E- 3.25E-  342E- 321E- 3.17E-  3.19E-
Electricity
01 01 01 01 01 01 01 01 01 01
(kw-h)
Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).
Floor-area 24
ratio (FAR)
Total runoff
. 0.09 0.20
coefficient
Reservoir
78 156 234 312 390 78 156 234 312 390
volume (m?)
Construction phase

1. PP 217E- 246E-  2.67E- 293E-  3.21E- 1.29E- 1.41E- 1.44E-  1.52E-  1.63E-
(kg) 01 01 01 01 01 01 01 01 01 01

2.

270E- 2.62E- 249E-  243E-  240E- 1.61E- 1.50E- 1.34E-  1.26E-  1.21E-
Quartz sand
02 02 02 02 02 02 02 02 02 02
(kg)

3. PE 1.02E- 9.87E- 938E- 9.15E- 9.03E- 6.05E-  5.67E-  5.06E- 4.75E-  4.57E-
(kg) 03 04 04 04 04 04 04 04 04 04

4. Steel 6.22E-  6.02E- 572E- 558E-  551E-  3.69E- 346E-  3.09E- 290E-  2.79E-
(kg) 02 02 02 02 02 02 02 02 02 02

5. PPR 3.66E-  3.54E- 337E-  3.28E- 3.24E- 217E-  2.04E- 1.82E-  1.71E-  1.64E-
(kg) 02 02 02 02 02 02 02 02 02 02

6. PVC 3.00E- 291E- 276E- 270E-  2.66E- 1.78E- 1.67E- 1.49E-  1.40E-  1.35E-
(kg) 04 04 04 04 04 04 04 04 04 04
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7.
2.09E- 230E- 249E- 273E- 299E- 1.24E- 132E- 134E- 142E- 1.52E-
Concrete
01 01 01 01 01 01 01 01 01 01
(kg)
8.
2.15E-  2.36E-  252E- 278E-  296E- 128E- 135E- 1.36E- 144E-  1.50E-
Geomembra
03 03 03 03 03 03 03 03 03 03
ne (kg)

9.

2.61E-  253E- 240E-  234E-  231E- 155E- 145E-  1.30E- 1.22E- 1.17E-
Limestone

01 01 01 01 01 01 01 01 01 01
(kg)

10. 3.63E+0 3.52E+0 3.35E+0 3.27E+0 3.23E+0 2.16E+0 2.02E+0 1.81E+0 1.70E+0 1.63E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
Operation and maintenance phase

11.

1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E-  1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 1.06E+0 1.17E+0 1.25E+0 1.36E+0 147E+0 6.30E- 6.73E-  6.76E-  7.05E-  7.45E-
(kg) 0 0 0 0 0 01 01 01 01 01

14. Oil 1.55E- 1.72E- 1.83E- 1.99E-  2.16E- 9.22E- 9.87E- 990E- 1.03E- 1.09E-
(kg) 01 01 01 01 01 02 02 02 01 01

15.

2.07E-  2.29E- 245E-  265E-  2.88E- 123E- 132E- 132E- 138E-  1.46E-
Natural gas
02 02 02 02 02 02 02 02 02 02
(m?)
16.
8.45E-  9.34E- 998E- 1.08E+0 1.17E+0 5.02E- 537E-  539E-  5.62E-  5.94E-
Electricity
01 01 01 0 0 01 01 01 01 01
(kw-h)
Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).
Floor-area
24
ratio (FAR)
Total runoff

L 0.31 0.42
coefficient
Reservoir

78 156 234 312 390 78 156 234 312 390
volume (m?)
Construction phase

1. PP 1.63E- 1.05E- 1.14E- 1.12E- 1.15E- 1.20E- 9.37E- 1.01E- 9.76E-  9.86E-

(kg) 01 01 01 01 01 01 02 01 02 02
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2.
121E- 1.31E- 121E- 1.04E- 9.50E- 893E- 1.16E- 1.07E- 9.10E- 8.17E-
Quartz sand
02 02 02 02 03 03 02 02 03 03
(kg)

3. PE 457E- 493E- 457E- 392E- 3.58E- 337E-  4.39E-  4.05E- 343E-  3.08E-
(kg) 04 04 04 04 04 04 04 04 04 04

4. Steel 279E-  3.01E- 279E- 239E- 219E- 2.05E- 268E- 247E- 2.09E-  1.88E-
(kg) 02 02 02 02 02 02 02 02 02 02

5. PPR 164E- 177E- 1.64E- 141E- 129E- 121E- 158E- 145E- 123E-  1.11E-
(kg) 02 02 02 02 02 02 02 02 02 02

6. PVvC 135E- 145E- 135E- 1.16E- 1.06E- 9.92E- 1.29E- 1.19E- 1.01E- 9.08E-
(kg) 04 04 04 04 04 05 04 04 04 05

7.

152E-  1.01E- 1.06E- 1.04E- 1.07E- 1.12E- 9.00E- 9.44E- 9.11E- 9.20E-
Concrete

01 01 01 01 01 01 02 02 02 02
(kg)

8.

1.50E-  1.04E- 1.09E- 1.05E- 1.09E- 1.10E- 9.27E- 9.68E-  9.22E-  9.36E-
Geomembra

03 03 03 03 03 03 04 04 04 04
ne (kg)

9.

1.17E- 1.26E- 1.17E- 1.00E- 9.18E- 8.63E- 1.13E- 1.04E- 8.79E-  7.89E-
Limestone

01 01 01 01 02 02 01 01 02 02
(kg)

10. 1.63E+0 1.76E+0 1.63E+0 1.40E+0 1.28E+0 1.20E+0 1.57E+0 1.45E+0 1.22E+0 1.10E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
Operation and maintenance phase

11.

_ 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater

3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 5.13E- 542E- 523E- 531E- 549E-  457E- 4.81E-  458E- 4.57E-  4.66E-
(kg) 01 01 01 01 01 01 01 01 01 01

14. Oil 751E- 795E- 7.67E- 7.78E-  8.04E- 6.69E- 7.05E- 6.71E-  6.69E-  6.83E-
(kg) 02 02 02 02 02 02 02 02 02 02

15.

1.00E- 1.06E- 1.02E- 1.04E- 1.07E- 893E- 941E- 895E- 8.93E- 9.11E-
Natural gas

02 02 02 02 02 03 03 03 03 03
(m?)

16.

4.09E-  432E- 417E-  423E-  437E-  3.64E- 3.84E- 3.65E- 3.64E- 3.71E-
Electricity

01 01 01 01 01 01 01 01 01 01

(kw-h)
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Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).

Floor-area
3.1
ratio (FAR)
Total runoff
o 0.09 0.20
coefficient
Reservoir
100 200 300 400 500 100 200 300 400 500

volume (m3)
Construction phase

1. PP  2.65E- 3.02E-  3.33E- 3.68E-  4.06E- 1.48E- 1.64E- 1.71E- 1.83E- 1.98E-
(kg) 01 01 01 01 01 01 01 01 01 01

2.

3.25E- 3.18E-  3.06E- 3.02E- 2.99E- 1.82E- 1.73E- 1.58E- 1.50E- 1.46E-
Quartz sand
02 02 02 02 02 02 02 02 02 02
(kg)

3. PE 1.15E- 1.13E- 1.09E- 1.07E- 1.06E- 6.46E- 6.13E- 5.59E-  5.32E- 5.17E-
(kg) 03 03 03 03 03 04 04 04 04 04

4. Steel 591E- 5.78E-  5.56E- 5.48E- 5.43E- 3.31E- 3.14E- 2.86E-  2.73E- 2.64E-
(kg) 02 02 02 02 02 02 02 02 02 02

5. PPR  4.49E- 439E-  423E- 4.16E-  4.13E- 2.51E- 2.38E- 2.17E-  2.07E-  2.01E-
(kg) 02 02 02 02 02 02 02 02 02 02

6. PVC 2.85E- 2.79E-  2.69E-  2.65E- 2.62E- 1.60E- 1.52E- 1.38E- 1.32E- 1.28E-
(kg) 04 04 04 04 04 04 04 04 04 04

7.

2.06E- 2.34E-  263E-  298E- 2.86E- 1.16E- 1.27E- 1.35E- 1.48E- 1.39E-
Concrete
01 01 01 01 01 01 01 01 01 01
(kg)
8.
2.30E- 2.61E-  2.87E- 3.12E- 3.20E- 1.29E- 1.42E- 1.48E- 1.55E- 1.56E-
Geomembra
03 03 03 03 03 03 03 03 03 03
ne (kg)
9.
2.48E- 243E-  2.34E- 2.30E- 2.28E- 1.39E- 1.32E- 1.20E- 1.14E- 1.11E-
Limestone
01 01 01 01 01 01 01 01 01 01
(kg)

10. 345E+0 3.38E+0 3.26E+0 3.21E+0 3.18E+0 1.93E+0 1.84E+0 1.68E+0 1.60E+0 1.55E+0
Water (kg) 0 0 0 0 0 0 0 0 0 0
Operation and maintenance phase

11.

) 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 1.29E+0 1.44E+0 1.56E+0 1.70E+0 1.86E+0 7.22E- 7.82E- 8.02E- 8.48E- 9.04E-
(kg) 0 0 0 0 0 01 01 01 01 01
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14. Oil 1.89E- 2.11E- 2.28E- 2.50E- 2.72E- 1.06E- 1.15E- 1.17E- 1.24E- 1.32E-
(kg) 01 01 01 01 01 01 01 01 01 01
15.
2.52E- 2.82E- 3.05E- 3.33E- 3.63E- 1.41E- 1.53E- 1.57E- 1.66E- 1.77E-
Natural gas
02 02 02 02 02 02 02 02 02 02
(m?)
16.
o 1.03E+0 1.15E+0 1.24E+0 1.36E+0 1.48E+0 5.76E- 6.23E- 6.39E- 6.76E- 7.20E-
Electricity
0 0 0 0 0 01 01 01 01 01
(kw-h)
Table S2. Life cycle assessment list of all scenarios for community-based rainwater harvesting and
utilization (continued).
Floor-area
3.1
ratio (FAR)
Total runoff
0.31 0.42
coefficient
Reservoir
100 200 300 400 500 100 200 300 400 500
volume (m3)
Construction phase
1. PP 1.17E- 1.27E- 1.28E- 1.33E- 1.41E- 1.02E- 1.11E- 1.09E- 1.11E- 1.16E-
(kg) 01 01 01 01 01 01 01 01 01 01
2.
1.44E- 1.34E- 1.18E- 1.09E- 1.04E- 1.26E- 1.17E- 9.99E- 9.10E- 8.53E-
Quartz sand
02 02 02 02 02 02 02 03 03 03
(kg)
3. PE 5.10E- 4.76E- 4.17E- 3.87E- 3.69E- 4.46E- 4.14E- 3.55E- 3.23E- 3.03E-
(kg) 04 04 04 04 04 04 04 04 04 04
4. Steel 2.61E- 2.43E- 2.14E- 1.98E- 1.89E- 2.28E- 2.12E- 1.81E- 1.65E- 1.55E-
(kg) 02 02 02 02 02 02 02 02 02 02
5. PPR 1.98E- 1.85E- 1.62E- 1.50E- 1.43E- 1.73E- 1.61E- 1.38E- 1.26E- 1.18E-
(kg) 02 02 02 02 02 02 02 02 02 02
6. PVC 1.26E- 1.18E- 1.03E- 9.57E- 9.12E- 1.10E- 1.02E- 8.77E- 7.99E- 7.49E-
(kg) 04 04 04 05 05 04 04 05 05 05
7.
9.11E- 9.86E- 1.01E- 1.08E- 9.95E- 7.97E- 8.59E- 8.59E- 8.98E- 8.17E-
Concrete
02 02 01 01 02 02 02 02 02 02
(kg)
8.
1.02E- 1.10E- 1.10E- 1.13E- 1.11E- 8.90E- 9.57E- 9.37E- 9.43E- 9.12E-
Geomembra
03 03 03 03 03 04 04 04 04 04
ne (kg)
9.
1.10E- 1.02E- 8.97E- 8.32E- 7.93E- 9.59E- 8.91E- 7.62E- 6.94E- 6.51E-
Limestone
01 01 02 02 02 02 02 02 02 02
(kg)
10. 1.52E+0 1.42E+0 1.25E+0 1.16E+0 1.11E+0 1.33E+0 1.24E+0 1.06E+0  9.69E- 9.08E-
Water (kg) 0 0 0 0 0 0 0 0 01 01
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Operation and maintenance phase
11.

_ 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1.00E+0
Rainwater
3 3 3 3 3 3 3 3 3 3
(kg)

12. 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E- 1.00E-
Chlorine (kg) 03 03 03 03 03 03 03 03 03 03
End disposal phase

13. Coal 5.69E-  6.07E- 5.99E-  6.16E- 645E- 498E- 528E- 5.08E- 5.14E-  5.30E-
(kg) 01 01 01 01 01 01 01 01 01 01

14. Oil 8.34E- 889E- 877E- 9.03E- 945E- 730E- 7.74E- 745E-  7.53E-  7.76E-
(kg) 02 02 02 02 02 02 02 02 02 02

15.

1.11E- 1.19E- 1.17E- 1.21E- 126E- 9.74E- 1.03E- 994E- 1.01E-  1.04E-
Natural gas

02 02 02 02 02 03 02 03 02 02
(m?)

16.

4.54E- 4.84E- 4.77E- 491E- 5.14E- 3.97E- 4.21E- 4.05E- 4.10E- 4.22E-
Electricity

01 01 01 01 01 01 01 01 01 01
(kw-h)

Table S3. Life cycle assessment results of community-based rainwater utilization (ADPF: abiotic
depletion potential for fossil fuels, ADP elements: abiotic depletion potential elements, AP: acidifi-
cation potential, MAETP: marine aquatic ecotoxicity potential, TETP: terrestrial ecotoxicity poten-
tial, EP: eutrophication potential, FAETP: freshwater aquatic ecotoxicity potential, GWP: global
warming potential, HTP: human toxicity potential, POCP: photochemical ozone creation potential).

Floor-area ratio 1
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir 66 99 16 66 99 13 16
33 33
volume (m3) 2 5 2 5
ADPF M
] 82.3 91.3 90.5 91.6 95.3 65.2 66.6 62.3 61.8 61.4
ADP k
949E- 9.73E- 893E- 8.53E- 838E- 753E- 7.11E- 6.20E- 5.75E- 5.46E-
elemen gSb
07 07 07 07 07 07 07 07 07 07
ts eq.
AP k
gSO; 0.0454 0.0485 0.0461 0.0458 0.0465 0.0358 0.0352 0.0318 0.0304  0.0298
eq.
MAET k
P g DCB 534 566 543 538 550 439 433 401 388 382
eq.
TETP k
gDCB 0.0265 0.0276 0.026 0.0247 0.026 0.0217 0.021 0.0191 0.0182 0.0177

eq.
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EP k
g 0.00088 0.00085 0.00068 0.00061
0.0014 0.00158 0.00146 0.00145 0.0015 0.00058
PO4* 2 8 1 4
eq.
FAETP k
gDCB 0.0314 0.0336 0.0325 0.0322 0.033  0.0257 0.0255 0.0236  0.0229  0.0226
eq.
GWP k
g CO2 6.37 6.85 6.59 6.57 6.71 5.09 5.04 4.62 4.46 4.39
eq.
HTP k
gDCB  0.949 1 0.956 0.944 0.96 0.783 0.769 0.709 0.684 0.673
eq.
POCP k
Ethgene 0.00349 0.00338 0.00322 0.0032 0.00326 0.00251 0.00247 0.00224 0.00215 0.00211
eq.
Total runoff
coefficient 031 042
ADPF M
| 57.8 58.8 54.6 53.1 52.7 53.8 54.8 50.6 49.1 48.6
ADP
clemen  g5b 6.67E-  6.27E- 543E- 499E- 4.71E- 6.20E- 5.85E- 5.05E- 4.62E-  4.35E-
07 07 07 07 07 07 07 07 07 07
ts eq.
AP k
gSO:2  0.0316  0.031 0.0278  0.0263 0.0255 0.0293  0.0288 0.0257 0.0243  0.0235
eq.
MAET k
P g DCB 398 391 361 347 340 375 371 339 327 319
eq.
TETP k
gDCB 0.0196 0.018 0.0171 0.0162 0.0157 0.0184¢ 0.0179 0.0161 0.0152  0.0147
eq.
EP
g PO 0.00065 0.00062 0.00046 0.00038 0.00034 0.00053 0.00051 0.00034 0.00027 0.00023
8 9 2 5 6 6 1 9 4 4
eq.
FAETP k
gDCB 0.0232 0.0229 0.0211 0.0203 0.0199 0.0218 0.0216 0.0198 0.0191 0.0187
eq.
GWP k
g CO2 4.52 447 4.07 3.88 3.79 422 4.18 3.78 3.6 3.51

eq.
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HTP k
g DCB 0.71 0.695 0.64 0.613 0.599 0.669 0.66 0.603 0.579 0.564
eq.
POCP k
Ethgene 0.00223 0.00218 0.00197 0.00187 0.00182 0.00207 0.00204 0.00183 0.00173 0.00168
eq.
Table S3. Life cycle assessment results of community-based rainwater utilization (continued).
Floor-area ratio 1.7
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir 110 165 220 275 110 165 220 275
volume (m?3) > >
ADPF M
] 113 121 124 130 139 75.3 78.2 75.1 75.7 77.5
ADP
1.35E- 1.32E- 1.26E- 124E- 124E- 8.92E- 852E- 7.63E- 7.22E-  6.98E-
element gSb
06 06 06 06 06 07 07 07 07 07
s eq.
AP k
gS0; 00635 0.0651 0.0644 0.066 0.0682 0.0418 0.0418  0.0388 0.038 0.038
eq.
MAET k
P g DCB 704 721 717 733 757 493 493 466 459 460
eq.
TETP k
gDCB 0.0324 0.0327 0.032 0.0323 0.033 0.0226 0.0223  0.0207  0.0202 0.02
eq.
EP k
g 0.0023 0.0012
PO g 0.00248 0.00246 0.00255 0.00268 1 0.00122 0.00106 0.00102 0.00103
eq.
FAETP k
gDCB 0.0419 0.0432 0.0431 0.0443 0.046 0.029 0.0292 0.0276  0.0273  0.0274
eq.
GWP k
g CO2 8.73 9.02 9.01 9.28 9.64 5.84 5.88 5.52 545 548
eq.
HTP k

gDCB 125 1.27 1.26 1.28 1.32 0.879 0.875 0.823 0.808 0.807
eq.



Int. J. Environ. Res. Public Health 2023, 20, 2183

20 of 29

POCP k
g 0.0042 0.0028
0.0044 0.00437 0.00448 0.00464 0.00285 0.00266 0.00261 0.00261
Ethene
eq.
Total runoff
0.31 0.42
coefficient
ADPF M
] 64.5 66.6 62.6 61.7 62.2 58.9 60.7 56.7 55.4 55.2
ADP
7.62E- 727E- 636E- 591E- 564E- 698E- 6.63E- 5.78E- 531E-  5.01E-
element gSb
07 07 07 07 07 07 07 07 07 07
s eq.
AP k
gS02 0.0357 0.0355 0.0322 0.0309 0.0304 0.0326 0.0323 0.0291  0.0277  0.0269
eq.
MAET k
P g DCB 433 432 401 388 384 402 400 370 357 350
eq.
TETP k
gDCB 0.0198 0.0195 0.0179 0.0171 0.0168 0.0184 0.018 0.0165 0.0157 0.0153
eq.
EP
PO 0.0008 0.00087 0.00070 0.00063 0.00061 0.0007 0.00070 0.00053 0.00045 0.00042
T g 4 4 5 1 1 1 3 9 2
eq.
FAETP k
gDCB 0.0254 0.0255 0.0237  0.0229  0.0227 0.0235 0.0235  0.0217 0.021 0.0206
eq.
GWP k
g CO2 5.03 5.04 4.64 4.48 443 4.61 4.6 4.21 4.04 3.95
eq.
HTP k
gDCB 0.774 0.769 0.711 0.686 0.677 0.72 0.712 0.657 0.632 0.617
eq.
POCP k
g 0.0024 0.0022
0.00243 0.00222 0.00213  0.0021 0.00222 0.00201 0.00192 0.00187
Ethene
eq.

Table S3. Life cycle assessment results of community-based rainwater utilization (continued).

Floor-area ratio
(FAR)
Total runoff

coefficient

0.09

24

0.20
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Reservoir 78 156 234 312 390 78 156 234 312 390
volume (m3)
ADPF M
| 142 154 162 173 186 87 91.1 90.4 93 97.2
ADP k
1.70E- 1.69E- 1.65E- 1.64E- 1.66E- 1.04E- 1.00E- 9.20E- 8.88E- 8.74E-
element gSb
06 06 06 06 06 06 06 07 07 07
S eq.
AP k
g SOz 0.08 0.0831 0.0845 0.0876 0.0916 0.0485 0.0489 0.0468 0.0468  0.0477
eq.
MAETP k
g DCB 859 894 911 945 985 556 560 542 543 554
eq.
TETP k
gDCB 0.038 0.0389 0.0391 0.0401 0.0414 0.0246  0.0244 0.0233 0.0232  0.0234
eq.
EP k
g 0.0032  0.0034 0.0039
0.00356 0.00375 0.00158 0.0016 0.0015 0.00151 0.00156
PO* 8 7 8
eq.
FAETP k
gDCB 0.0515 0.0539 0.0551 0.575 0.0602 0.0329 0.0333 0.0324 0.0326  0.0333
eq.
GWP k
g CO2 10.9 11.4 11.7 12.2 12.8 6.72 6.82 6.6 6.64 6.8
eq.
HTP k
g DCB 1.53 1.58 1.6 1.65 1.71 0.992 0.992 0.956 0.954 0.969
eq.
POCP k
g 0.0053  0.0055 0.0061 0.0031
0.00565 0.00588 0.00325 0.00329 0.00317 0.00324
Ethene 1 4 6
eq.
Total runoff
0.31 0.42
coefficient
ADPF M
| 71.9 74.6 71.3 71.6 73.2 64.8 66.9 63.1 62.3 63
ADP k
8.57E- 8.17E- 7.27E- 6.86E- 6.62E- 7.72E- 731E- 6.44E- 5.99E- 5.72E-
element gSb
07 07 07 07 07 07 07 07 07 07

s eq.
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AP k
g SOz 0.04 0.0399 0.0368  0.0359 0.0358 0.0359  0.0357 0.0325 0.0312  0.0307
eq.
MAETP k
g DCB 472 472 444 437 437 433 432 402 390 387
eq.
TETP k
gDCB 0.0209 0.0206 0.0191 0.0187 0.0185 0.0191 0.0189 0.0174 0.0167  0.0164
eq.
EP
o PO 0.0011 0.0011 0.00095 0.00091 0.0009 0.00089 0.00088 0.0007 0.00065 0.00063
1 1 5 1 1 2 6 2 3 5
eq.
FAETP k
gDCB 0.0278 0.0279 0.0263  0.0259 0.026 0.0254  0.0255 0.0237 0.0231 0.0229
eq.
GWP k
g CO2 5.58 5.6 5.24 5.15 5.17 5.03 5.05 4.66 4.51 4.47
eq.
HTP k
gDCB  0.844 0.839 0.786 0.77 0.767 0.774 0.769 0.714 0.689 0.681
eq.
POCP k
g 0.0026  0.0026
Ethene 9 0.0025  0.00245 0.00243  0.00242 0.00214 0.00211
eq.
Table S3. Life cycle assessment results of community-based rainwater utilization (continued).
Floor-area ratio 3.1
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir volume 200 300 400 500 200 300 400 500
(m?) 100 100
ADPF M
] 171 202 200 215 232 98.5 105 106 110 116
ADP kg
element  Sbeq. 2.06E- 216E- 2.03E- 2.05E- 2.07E- 1.18E- 1.15E- 1.08E- 1.05E- 1.04E-
s 06 06 06 06 06 06 06 06 06 06
AP k
gS0O; 0.0967 0.102 0.104 0.109 0.115 0.0553 0.0563  0.055 0.0557  0.0573

eq.
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MAETP kg
DCB 1020 1080 1100 1150 1210 619 631 620 629 646
eq.
TETP kg
DCB 0.0439 0.0456 0.0462 0.0479 0.0498 0.0268 0.0269 0.0262 0.0263  0.0267
eq.
EP k
3 0.0041 0.0045 0.0046 0.0049 0.0052 0.0019 0.0020 0.0019
g POys>" 0.002  0.00209
8 1 4 3 4 4 1 5
eq.
FAETP kg
DCB 0.0611 0.0689 0.0668 0.0703 0.0742 0.0368 0.0377 0.0372 0.0379 0.039
eq.
GWP k
g CO2 13.1 14.2 14.3 15.1 16 7.59 7.8 7.68 7.84 8.1
eq.
HTP kg
DCB 1.81 1.92 1.92 2.01 2.1 1.1 1.12 1.09 1.1 1.13
eq.
POCP kg
0.0063 0.0069 0.0072 0.0076 0.0036 0.0037 0.0036 0.0037
Ethene 0.0068 0.00386
6 1 7 5 7 5 8 4
eq.
Total runoff
0.31 0.42
coefficient
ADPF M
| 78.9 82.5 80.5 81.7 84.7 69.7 72.5 70 69.2 70.6
ADP kg
9.44E- 9.06E- 8.21E- 7.82E- 7.61E- 8.33E- 797E- 798E- 6.66E- 6.39E-
element  Sbeq.
07 07 07 07 07 07 07 07 07 07
s
AP kg
5o 0.0442 0.0443 0.0417 0.0412 0.0403 0.0389 0.0389 0.0372 0.0348 0.0346
2 eq.
MAETP kg
DCB 512 515 491 487 493 460 462 482 424 424
eq.
TETP kg
DCB 0.0221 0.022  0.0208 0.0204 0.0205 0.0199 0.0198 0.0188 0.0178 0.0177
eq.
EP kg
0.0013 0.0013 0.0012 0.0011 0.0010 0.0010 0.0010 0.0008 0.00084
PO4* 0.0012
4 5 2 7 5 6 3 5 4
eq.
FAETP kg
DCB 0.0302 0.0306 0.0292 0.0291 0.0295 0.0271 0.0273 0.0267 0.0252  0.0252

eq.
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GWP
COneq. 6.12 6.19 5.89 5.86 5.95 5.42 5.46 5.34 4.99 4.99
HTP
DCB 0.914 0.914 0.869 0.856 0.833 0.823 0.821 0.838 0.749 0.745
eq.
POCP
Ethene 0.0029  0.0029 0.0028 0.0027  0.0027 0.0026  0.0026  0.0023 0.00236
4 7 1 8 3 6
eq.
Table S4. Normalization results of community-based rainwater utilization.
Floor-area ratio 1
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir 66 99 132 165 66 99 132 165
volume (m3) 33 33
ADPF 3.94E- 437E- 4.33E-  4.38E- 456E-  3.12E- 3.19E- 298E-  2.96E- 2.94E-
07 07 07 07 07 07 07 07 07 07
ADP elements  4.56E- 4.68E- 4.29E-  4.10E- 4.03E- 3.62E- 342E- 298E- 2.76E- 2.63E-
15 15 15 15 15 15 15 15 15 15
AP 1.36E- 145E- 1.38E- 1.37E- 1.39E- 1.07E- 1.05E- 9.49E-  9.07E-
13 13 13 13 13 13 13 14 TR
MAETP 1.04E- 1.11E- 1.06E-  1.05E- 1.07E-  8.57E- 8.46E- 7.83E-  7.58E- 7 46E-
12 12 12 12 12 13 13 13 13 13
TETP 9.85E- 1.03E- 9.67E-  9.18E- 9.67E-  8.07E- 7.81E- 7.10E- 6.77E- 6.58E-
14 13 14 14 14 14 14 14 14 14
EP 1.06E- 1.2E-  1.11E- 1.14E- 6.68E- 6.5E-  5.16E-  4.65E- 4.39E-
14 14 14 L1E-14 14 15 15 15 15 15
FAETP 1.54E- 1.65E- 1.59E-  1.58E- 1.62E- 1.26E- 1.25E- 1.16E-  1.12E- 1.11E-
14 14 14 14 14 14 14 14 14 14
GWP 1.53E- 1.65E- 1.59E-  1.58E- 1.62E- 1.23E- 1.21E- 1.11E- 1.07E- 1.06E-
13 13 13 13 13 13 13 13 13 13
HTP 1.66E- 1.75E- 1.67E-  1.65E- 1.68E- 1.37E- 1.35E- 1.24E- 1.18E-
14 14 14 14 14 14 14 g Py
POCP 4.02E- 3.89E- 3.71E-  3.68E- 3.75E-  2.89E- 2.84E- 258E- 247E- 2.43E-
14 14 14 14 14 14 14 14 14 14
Total
runoff 0.31 0.42
coefficient
ADPF 2.77E- 281E- 2.61E-  254E- 2.52E- 257E- 2.62E- 242E-  2.35E- 2.33E-
07 07 07 07 07 07 07 07 07 07
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ADP elements  3.21E- 3.01E- 2.61E-  2.40E- 226E- 298E- 2.81E- 243E-  2.22E- 2.09E-

15 15 15 15 15 15 15 15 15 15

AP 943E- 9.25E-  8.3E- 7.85E- 7.61E-  875E- 8.6E- 7.67E-  7.25E- 7.01E-
14 14 14 14 14 14 14 14 14 14

MAETP 777B- 7.64E- 7.05E-  6.78E- 6.64E- 732E- 725E- 6.62E-  6.39E- 6.23E-
13 13 13 13 13 13 13 13 13 13

TETP 729E- 7.03E- 6.36E-  6.02E- 5.84E-  6.84E- 6.65E- 599E-  5.65E- 5.46E-
14 14 14 14 14 14 14 14 14 14

EP 498E- 4.77E- 3.50E-  292E- 2.62E- 4.06E- 3.87E- 2.64E-  2.08E- 1.77E-
15 15 15 15 15 15 15 15 15 15

FAETP 1.14E- 1.12E- 1.03E-  9.95E- 9.75E-  1.07E- 1.06E- 9.71E-  9.36E- 9.17E-
14 14 14 15 15 14 14 15 15 15

GWP 1.09E- 1.08E- 9.81E-  9.35E- 9.13E- 1.02E- 1.01E- 9.11E-  8.67E- 8.46E-
13 13 14 14 14 13 13 14 14 14

HTP 1.24E- 1.22E- 1.12E- 1.07E- 1.05E- 1.17E- 1.16E- 1.06E- 1.01E- 9.88E-
14 14 14 14 14 14 14 14 14 15

POCP 257E- 251E- 227E-  2.15E- 2.09E- 238E- 235E- 211E- 1.99E- 1.93E-
14 14 14 14 14 14 14 14 14 14

Table S4. Normalization results of community-based rainwater utilization (continued).

Floor-area ratio 1.7
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir volume 110 165 220 275 110 165 220 275
(m?) 55 55
ADPF 541E- 5.79E- 5.93E- 6.22E- 6.65E- 3.60E- 3.74E- 3.59E- 3.62E- 3.71E-
07 07 07 07 07 07 07 07 07 07
ADP elements 6.49E- 6.35E- 6.06E- 5.96E- 5.96E- 4.29E- 4.10E- 3.67E- 347E- 3.36E-
15 15 15 15 15 15 15 15 15 15
AP 1.90E- 1.94E- 1.92E- 197E- 2.04E- 125E- 1.25E- 1.16E- 1.13E- 1.13E-
13 13 13 13 13 13 13 13 13 13
MAETP 1.38E- 1.41E- 1.40E- 143E- 148E- 9.63E- 9.63E- 9.10E- 896E- 8.98E-
12 12 12 12 12 13 13 13 13 13
TETP 1.20E- 1.22E- 1.19E- 1.20E- 1.23E- 840E- 829E- 7.70E- 7.51E- 7.43E-
13 13 13 13 13 14 14 14 14 14
EP 1.80E- 1.88E- 1.86E- 193E- 2.03E- 9.17E- 9.24E- 8.03E- 7.73E- 7.80E-
14 14 14 14 14 15 15 15 15 15
FAETP 2.05E- 212E- 211E- 217E- 2.25E- 142E- 143E- 1.35E- 1.34E- 1.34E-
14 14 14 14 14 14 14 14 14 14
GWP 2.10E- 217E- 217E- 224E- 232E- 141E- 1.42E- 1.33E- 1.31E- 1.32E-

13 13 13 13 13 13 13 13 13 13



Int. J. Environ. Res. Public Health 2023, 20, 2183

26 of 29

HTP 219E- 222E- 221E- 224E- 231E- 154E- 153E- 1.44E- 1.42E- 141E-
14 14 14 14 14 14 14 14 14 14
POCP 494E- 5.06E- 5.03E- 5.16E- 5.34E- 3.28E- 3.28E- 3.06E- 3.00E- 3.00E-
14 14 14 14 14 14 14 14 14 14
Total runoff
coefficient 031 0.42
ADPF 3.09E- 3.19E- 3.00E- 2.95E- 298E- 282E- 290E- 271E- 2.65E- 2.64E-
07 07 07 07 07 07 07 07 07 07
ADP elements 3.66E- 3.50E- 3.06E- 2.84E- 2.71E- 336E- 3.19E- 2.78E- 2.55E- 2A41E-
15 15 15 15 15 15 15 15 15 15
AP 1.07E- 1.06E- 9.61E- 9.22E- 9.07E- 9.73E- 9.64E- 8.69E- 8.27E- 8.03E-
13 13 14 14 14 14 14 14 14 14
MAETP 8.46E- 844E- 7.83E- 7.58E- 7.50E- 785E- 781E- 7.23E- 6.97E- 6.84E-
13 13 13 13 13 13 13 13 13 13
TETP 736E- 7.25E- 6.65E- 6.36E- 6.25E- 6.84E- 6.69E- 6.13E- 5.84E- 5.69E-
14 14 14 14 14 14 14 14 14 14
EP 6.67E- 6.62E- 5.33E- 4.81E- 4.63E- 538E- 531E- 4.04E- 3.48E- 3.20E-
15 15 15 15 15 15 15 15 15 15
FAETP 1.25E- 1.25E- 1.16E- 1.12E- 1.11E- 1.15E- 1.15E- 1.06E- 1.03E- 1.01E-
14 14 14 14 14 14 14 14 14 14
GWP 1.21E- 1.21E- 1.12E- 1.08E- 1.07E- 1.11E- 1.11E- 1.01E- 9.73E- 9.52E-
13 13 13 13 13 13 13 13 14 14
HTP 1.36E- 1.35E- 1.25E- 1.20E- 1.19E- 1.26E- 1.25E- 1.15E- 1.11E- 1.08E-
14 14 14 14 14 14 14 14 14 14
POCP 2.81E- 280E- 255E- 245E- 242E- 2.62E- 255E- 231E- 221E- 2.15E-
14 14 14 14 14 14 14 14 14 14
Table S4. Normalization results of community-based rainwater utilization (continued).
Floor-area ratio 24
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir volume 156 234 312 390 156 234 312 390
(m?) 78 78
ADPF 6.79E- 7.37E- 7.75E- 8.28E- 890E- 4.16E- 4.36E- 433E- 445E- 4.65E-
07 07 07 07 07 07 07 07 07 07
ADP elements 8.17E- 8.13E- 793E- 7.88E- 7.98E- 5.00E- 4.81E- 4.42E- 4.27E- 4.20E-
15 15 15 15 15 15 15 15 15 15
AP 2.39E- 248E- 252E- 261E- 273E- 145E- 146E- 140E- 140E- 142E-
13 13 13 13 13 13 13 13 13 13
MAETP 1.68E- 1.75E- 1.78E- 1.85E- 1.92E- 1.09E- 1.09E- 1.06E- 1.06E- 1.08E-
12 12 12 12 12 12 12 12 12 12
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TETP 1.41E- 145E- 145E- 149E- 154E- 9.14E- 9.07E- 8.66E- 8.62E- 8.70E-
13 13 13 13 13 14 14 14 14 14
EP 248E- 263E- 270E- 2.84E- 3.02E- 1.20E- 1.21E- 1.14E- 1.14E- 1.18E-
14 14 14 14 14 14 14 14 14 14
FAETP 2.52E- 264E- 270E- 282E- 295E- 1.61E- 1.63E- 159E- 1.60E- 1.63E-
14 14 14 14 14 14 14 14 14 14
GWP 2.63E- 275E- 282E- 294E- 3.08E- 1.62E- 1.64E- 159E- 1.60E- 1.64E-
13 13 13 13 13 13 13 13 13 13
HTP 2.68E- 277E- 280E- 2.89E- 299E- 1.74E- 1.74E- 1.67E- 1.67E- 1.70E-
14 14 14 14 14 14 14 14 14 14
POCP 6.11E- 6.38E- 6.50E- 6.77E- 7.09E- 3.74E- 3.79E- 3.64E- 3.65E- 3.73E-
14 14 14 14 14 14 14 14 14 14
Total runoff
coefficient 031 0.42
ADPF 3.44E- 3.57E- 341E- 3.43E- 3.50E- 3.10E- 3.20E- 3.02E- 298E- 3.01E-
07 07 07 07 07 07 07 07 07 07
ADP elements 412E- 393E- 3.50E- 3.30E- 3.18E- 3.71E- 3.51E- 3.10E- 2.88E- 2.75E-
15 15 15 15 15 15 15 15 15 15
AP 1.19E- 1.19E- 1.10E- 1.07E- 1.07E- 1.07E- 1.07E- 9.70E- 9.31E- 9.16E-
13 13 13 13 13 13 13 14 14 14
MAETP 9.22E- 9.22E- 8.67E- 8.54E- 8.54E- 846E- 844E- 7.85E- 7.62E- 7.56E-
13 13 13 13 13 13 13 13 13 13
TETP 7.77E- 7.66E- 7.10E- 6.95E- 6.88E- 7.10E- 7.03E- 6.47E- 6.21E- 6.10E-
14 14 14 14 14 14 14 14 14 14
EP 8.41E- 841E- 723E- 6.90E- 6.89E- 6.76E- 6.71E- 545E- 495E- 4.81E-
15 15 15 15 15 15 15 15 15 15
FAETP 1.36E- 1.37E- 1.29E- 127E- 1.27E- 125E- 125E- 1.16E- 1.13E- 1.12E-
14 14 14 14 14 14 14 14 14 14
GWP 1.34E- 1.35E- 1.26E- 1.24E- 1.25E- 1.21E- 1.22E- 1.12E- 1.09E- 1.08E-
13 13 13 13 13 13 13 13 13 13
HTP 148E- 1.47E- 1.38E- 1.35E- 1.34E- 136E- 1.35E- 1.25E- 1.21E- 1.19E-
14 14 14 14 14 14 14 14 14 14
POCP 3.10E- 3.10E- 2.88E- 2.82E- 2.82E- 2.80E- 2.78E- 255E- 246E- 2A43E-
14 14 14 14 14 14 14 14 14 14
Table S4. Normalization results of community-based rainwater utilization (continued).
Floor-area ratio 3.1
(FAR)
Total runoff 0.09 0.20
coefficient
Reservoir volume 200 300 400 500 200 300 400 500
100 100

(m3)
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ADPF 8.18E- 9.67E- 9.57E- 1.03E- 1.11E- 4.71E- 5.02E- 5.07E- 5.26E-  5.55E-
07 07 07 06 06 07 07 07 07 07

ADP elements 9.90E- 1.04E- 9.76E- 9.86E- 9.95E- 5.67E- 5.53E- 5.19E- 5.05E- 5.00E-
15 14 15 15 15 15 15 15 15 15

AP 2.89E- 3.04E- 3.10E- 3.25E- 3.43E- 1.65E- 1.68E- 1.64E- 1.66E- 1.71E-
13 13 13 13 13 13 13 13 13 13

MAETP 1.99E- 211E- 2.15E- 225E- 236E- 1.21E- 1.23E- 1.21E- 1.23E- 1.26E-
12 12 12 12 12 12 12 12 12 12

TETP 1.63E- 1.70E- 1.72E- 1.78E- 1.85E- 996E- 1.00E- 9.74E- 9.78E-  9.93E-
13 13 13 13 13 14 13 14 14 14

EP 3.17E- 342E- 3.52E- 3.73E- 3.97E- 147E- 152E- 148E- 1.52E- 1.58E-
14 14 14 14 14 14 14 14 14 14

FAETP 3.00E- 3.38E- 3.27E- 3.45E- 3.64E- 1.80E- 1.85E- 1.82E- 1.86E- 1.91E-
14 14 14 14 14 14 14 14 14 14

GWP 3.16E- 3.42E- 345E- 3.64E- 3.86E- 1.83E- 1.88E- 1.85E- 1.89E- 1.95E-
13 13 13 13 13 13 13 13 13 13

HTP 3.17E- 3.36E- 3.36E- 3.52E- 3.68E- 193E- 196E- 191E- 1.93E- 1.98E-
14 14 14 14 14 14 14 14 14 14

POCP 7.32E- 7.83E- 795E- 8.37E- 8.80E- 4.22E- 4.32E- 4.23E- 4.30E- 4.44E-
14 14 14 14 14 14 14 14 14 14

Total runoff
coefficient 031 042

ADPF 3.78E- 395E- 3.85E- 391E- 4.05E- 3.33E- 347E- 3.35E- 3.31E- 3.38E-
07 07 07 07 07 07 07 07 07 07

ADP elements 454E- 4.36E- 395E- 3.76E- 3.66E- 4.00E- 3.83E- 3.84E- 3.20E- 3.07E-
15 15 15 15 15 15 15 15 15 15

AP 1.32E- 1.32E- 1.24E- 1.23E- 1.20E- 1.16E- 1.16E- 1.11E- 1.04E- 1.03E-
13 13 13 13 13 13 13 13 13 13

MAETP 1.00E- 1.01E- 9.59E- 951E- 9.63E- 898E- 9.02E- 941E- 8.28E- 8.28E-
12 12 13 13 13 13 13 13 13 13

TETP 8.22E- 8.18E- 7.73E- 7.58E- 7.62E- 740E- 7.36E- 699E- 6.62E- 6.58E-
14 14 14 14 14 14 14 14 14 14

EP 1.02E- 1.02E- 9.24E- 9.09E- 8.86E- 7.95E- 8.03E- 7.80E- 6.44E- 6.39E-
14 14 15 15 15 15 15 15 15 15

FAETP 148E- 1.50E- 143E- 143E- 145E- 1.33E- 1.34E- 1.31E- 1.24E- 1.24E-
14 14 14 14 14 14 14 14 14 14

GWP 147E- 1.49E- 142E- 141E- 143E- 1.31E- 1.32E- 1.29E- 1.20E- 1.20E-
13 13 13 13 13 13 13 13 13 13

HTP 1.60E- 1.60E- 1.52E- 1.50E- 146E- 144E- 144E- 1.47E- 1.31E- 1.30E-
14 14 14 14 14 14 14 14 14 14

POCP 3.38E- 3.42E- 3.23E- 320E- 3.12E- 299E- 3.00E- 3.03E- 272E- 272E-

14 14 14 14 14 14 14 14 14 14
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