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Factor analysis on infiltration using correlations
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Abstract

Pearson's correlation was used to determine relations between infiltration and affecting factors using flow monitoring data

measured in 24 areas with different characteristics. Factors showed relatively high correlations than others were indexed to

determine infiltration rates of the study area.

Among 8 factors(service area, sewer length, sewer diameter, multiplier of sewer length and diameter, number of manholes,

population, number of properties, number of households) tested, the multiplier of sewer length and diameter, the number of

population and the number of household in each service area indicated higher correlation coefficient(>0.8) than others. The

goodness of fitness of linear regressions between infiltration and the factors followed the order: sewer length and diameter(0.68)>

population(0.65)> number of household(0.60).

Infiltration rates calculated by the multiplier of sewer length and diameter, the number of population and the number of household

in each service area were 0.046~1.0396 m%d - mm—km, 0.0917~1.7355 m°%/capita - d, 0.196~4.529 m3household - d

respectively. After sewerage rehabilitation work of the area, the infiltration rates calculated by above factors with high correlations

are expected to be used for comparing effectiveness of the work once they are estimated under the same flow measuring

conditions.
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@A% - B4 (km - mm), @REONEF), .OI—TL—’F(O‘) 15k (m’/d) o) e, H2gk, Hohzkel disl 188 2 o
@7H5 (adnls), @A (e o] A7 2l A ST AT BAS AT AT BAS
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Table 1. ZAIX|HEY el LM ASEOIXL
x| = o THHY | SnAEAY | gomtd | dzhaA o= Blsp=F 7= M|ch =
(ha) (km) (mm) (km*mm) 7H2) (2)  |(Bf==Au|=)]  (MITH)
7|12 2 13.9 0.61 250 151.75 18 71 26 26
712 3 19.5 0.59 250 146.45 19 57 21 21
712 4 10.3 0.48 250 11893 15 72 27 27
7125 0.9 0.61 250 15343 19 237 37 87
7|12 6 13.6 0.45 250 112.63 16 239 39 89
712 8 8.0 1.50 250 374.88 47 649 181 282
712 9 15.1 7.10 250 1774.25 9% 1543 366 629
712 10 11.0 1.59 250 397.40 40 165 41 61
7|2 11 23 0.16 250 41.05 5 70 5 25
712 12 16.1 1.32 250 330.83 43 R 34 34
712 14 6.0 044 250 111.15 40 11 4 41
712 15 6.2 0.97 250 241.68 36 62 23 23
7|12 16 2.0 0.30 250 73.78 15 64 26 26
7|12 18 15.4 0.7 250 177.10 25 63 24 24
712 19 139.7 3.80 250 950.15 106 494 154 202
712 20 80.8 1.31 250 32713 47 105 48 48
7| 21 6.4 1.08 250 270.25 23 262 81 101
7|12 22 10.7 3.76 250 939.75 45 701 157 263
712 23 8.1 1.37 250 341.88 23 268 % 106
7|1& 24 26.0 2.08 233 484.16 31 200 56 76
=2 7|2 g 1.6 0.42 250 104.63 24 387 100 181
=2 |2 g 43 334 250 834.50 51 842 209 366
=2 7|2 19° 58.9 249 250 623.03 59 339 106 154
=2 7= 2 2.6 2.39 250 597.88 22 432 61 157
=

U
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2 7|2 8=7|=8-7|=21

2 =8 7|2 9=7|289-7|823-7| 222

3 =8 712 19=7|219-7|&220
4 S8 7|8 22=7|222-7|=23
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A -0.057 0.792 -0.063 0.771 -0.024 0913

BHAT 0.830 0.000 0.489 0.015 0.775 0.000

Hoad -0.010 0.961 0.013 0.951 -0.058 0.787

RS e 0.831 0.000 0.490 0.015 0.775 0.000

oHETH A 0.535 0.007 0.295 0.162 0.504 0.012

ol 0.822 0.000 0.460 0.024 0.738 0.000

7t=2 0.795 0.000 0.440 0.032 0.712 0.000

Ml == 0.801 0.000 0.447 0.028 0.709 0.000
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Table 4. 0¥ ZAIX|F 2| FakolXid zlelg
o A AT AT o7 gl Moig dlelser
=< (m%mm-km-d) (m°*/capita-d) (m%houshold-d)

7|2 2 0.131 0.280 0.765
7|2 3 0.272 0.694 1.897
7|2 4 0.108 0.178 0.474
725 0.317 0.205 0.559
712 6 0.625 0.294 0.792
7|2 8 0.334 0.193 0.444
729 0.246 0.283 0.695
712 10 0.612 1.473 3.989
712 11 1.040 0.607 1.707
7l 12 0.112 0.404 1.093
712 14 0.150 0.150 0.406
7I2 15 0.046 0.178 0.481
7|2 16 0.180 0.209 0511
7|2 18 0.614 1.736 4529
712 19 0.099 0.191 0.466
712 20 0.069 0.215 0.470
7|2 21 0.332 0.343 0.889
7|E 22 0.284 0.381 1.016
712 23 0.495 0.630 1.595
7|12 24 0.212 0515 1.352
=2 7|2 8 0.340 0.092 0.19
=2 7129 0.203 0.201 0.463
=& 7|8 19 0.115 0.184 0.465
=8 78 2 0.164 0.227 0.625
Mean 0.2959 0.4109 1.0783
Median 0.2294 0.2533 0.6599
Std.Dev. 0.2341 0.4031 1.0795
Min. 0.0458 0.0917 0.1963
Max. 1.039%6 1.7355 45290
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