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Abstract
The Korea has high population density, so the precipitation per capita is only one tenth to world average. The water resource
in Korea is insufficient. But the leakage in the water distribution system is about 25%, and it is lower than other countries where

water utilities are managed well.

The pipelines’ management also is getting worse because the leakage in the pipelines lower the ground density surrounding
pipes. So, managing the leakage in the water distribution system is very important in the view of increasing the water resources
and doing the efficient management of the pipeline system.

Accordingly this study aimed to conduct a cause—analysis with scientific approaches considering key local factor related to water
loss of distribution system and derive better performance indicators which are able to evaluate the real state of water loss

management reasonably. Also this research aimed to develop a methodology capable of judging condition of infrastructure of

water distribution system
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DMAs A B D E F G H | Total
Total (unit) 1462| 1882 016 1024 1339] 2201| 2868 2088| 11692
House | unit 1302| 1631 748 930| 1087| 1736| 2513| 1556 9947
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Fig. 3. Target area for survey
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Table 2. Estimation of assessed customer night use
Total conn. Sample size (connections) NFLS (L/conn/hr)
R Household hou’\slzgol d Total  Household hou’:(;?]ol q Household hou’\slzr;]ol d
QOct. 1462 46 34 12 9.03 14.57
DMA-A Nov. 1302 160 47 34 13 8.74 0.18
Aug. 1882 83 57 26 550 17.79
DMA-B QOct. 81 55 26 6.40 11.86
Nov. 1631 251 81 51 30 2.00 176
Aug. 916 78 55 23 25.79 35.47
DMA-C QOct. 77 54 23 8.35 20.63
Nov. 748 168 76 53 23 353 491
Aug. 1024 40 32 8 12.01 432
DMA-D QOct. 40 32 8 10.20 20.63
Nov. 930 94 40 32 8 6.75 6.89
DMA-E Aug. 1339 40 23 17 15.42 17.30
Nov. 1087 252 41 24 17 477 7.24
Aug. 2901 79 39 40 10.11 10.41
DMA-F Qct. 77 38 39 7.61 17.18
Nov. 1736 465 75 38 37 13.07 10.93
Aug. o868 79 44 35 2266 17.32
DMA-G QOct. 79 45 34 11.01 8.56
Nov. 2513 355 76 42 34 6.63 295
DMA-H Aug. 2088 86 33 53 17.23 18.74
Nov. 1556 532 84 32 52 747 11.05
Weighted average 10.20 2.85

NFCUA : Assessed customer night use
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Table 3. Estimation of supply pipe losses night flow
Total conn. Sample size (connections) NFLS (L/conn/hr)

PMAS Household hou,\;(;gol d Total  Household houl:(;rr]]ol d Household hou,:(;rr]lol d
DMA-A QOct. 1462 46 34 12 36.35 56.10

Nov. 1302 160 47 34 13 34.58 50.61

Aug. 1880 8 57 26 2397 332
DMA-B QOct. 81 55 26 18.81 436

Nov. 1631 251 81 51 30 20.75 840

Aug. 916 78 55 23 33.48 17.07
DMA-C QOct. 77 54 23 18.44 2547

Nov. 748 168 76 53 23 22,09 20.15

Aug. 1004 40 32 8 17.07 12.04
DMA-D QOct. 40 32 8 12.96 19.17

Nov. 930 94 40 32 8 13.88 1372
DMA-E Aug. 1339 40 23 17 27.98 17.24

Nov. 1087 252 41 24 17 31.00 11.80

Aug. 201 79 39 40 2043 44.09
DMA-F QOct. 77 38 39 23.24 18.17

Nov. 1736 465 75 38 37 29.93 29.75

Aug. 2868 79 44 35 26.64 2747
DMA-G QOct. 79 45 34 22.63 20.48

Nov. 2513 355 76 42 e 2.2 2565
DMA-H Aug. 2088 86 33 53 21.04 40.88

Nov. 1556 532 84 32 52 32.64 46.17
Weighted average 30.22 37.45

NFLS : Supply pipe losses night flow

Table 4. Correction of distribution main and communication pipe background night flow losses

Messured Value Correction Factor (m3/hr) Corrected Value
3 3
(m/hr) A 4 Qi (m/hr)
22 - - - 220
DMA-C
19 1.647 0.793 16.56
29 2.286 1.122 7.692 179
DMA-D
20 1.060 0.170 - 18.77
DMA-E 41 10.744 2.955 - 273
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Table 5. Result of regression analysis (Option B test)

statistics Values
Coefficient of Determination (%) 0.794
F value 3.861
Pr>F 0.206
X1_main. 0.358
Pr > Rl
X2_conn. 0.357
coeff. of main.(L/conn.) -4537
Coefficient
coeff. of conn.(L/km) 37507
Table 6. Methods for development of new unavoidable night flow equation
Method 2
Method 1
Category (Option B test) . (Water Balahce)
maintconn. | main__ | conn.
Household(C+) 10.2
Qustomer
night uses Non-household(C») 12.6
Supply Household(Cs) 24.3
Back- pipe Non-household(C) 27.0
ground — :
losses Distribution main(Cs) 5217.5 2762 X
Communication pipe(Ce) -23.97 X 27.6
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