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Qlassification of rainwater runoff pollution indexes and analysis of pollution sources in Tianjin urban area
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( 1. School of Environmental E ngineering and Science, Tianjin University, T ianjin 300350;
2. Tianjin H ydraulic Research Institute, T ianjin 300061, China)
Abstract: Based on the method of principal component analysis, we sam pled and analyzed the roof runoff at residential area and
road surface runoff at grocery market in T ianjin urban area. We classified and analyzed the characteristic indexes of SS, COD,
ammonia nitrogen, total nitrogen, and total phosphorus, attempted to find out the sources of runoff pollutants produced on dif
ferent underlying surfaces, and analyzed the first flush effect of each pollutant. Analysis results showed that the total nitrogen,
ammonia nitrogen,and COD among the characteristic pollutants of roof rainw ater runoff belonged to the same class of indexes,
which means that the first kind of potential main pollution sources were vehicle emissions, atmospheric dry and wet deposition,
and the roofing material precipitates. Total phosphorus and SS belonged to the other two classes, indicating that the second kind
of potential main pollution sources were construction site pollution and the spoilage of vehicles. Among the charact eristic pollr
tants of the road surface runoff at grocery market, SS, total phosphorus, and COD belonged to the same class of indexes, w hich
means that the first kind of potential main pollution sources were the spoilage of motor vehicles and the pollution of domestic
wastes. Ammonia nitrogen and total nitrogen belonged to another class, indicat ing that atmospheric dry and wet deposition and
vehicle emission were the second potential main pollution sources. T he first flush effect was more likely to occur on road surface
than on the roof. T here was a continuous input of pollution source and the first flush effect of ammonia nitrogen was significant.
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Fig. 1 Diagram matic sketch of sampling point position
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Tab.1 Water quality monitoring method and apparatus
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Tab.2 KMO test and Bartlett test results of roof runoff data

W2 2.

bR KAEs KMOH  Bartlett BRIEE AL sig
| 35 0.614 10 0
45 0.652 10 0
5 35 0. 696 10 0
45 0.514 10 0
3 35 0. 688 10 0
45 0. 665 10 0
4 445 0. 467 10 0
5 35 0.325 10 0.098
45 0. 465 10 0. 009

FREE Hl A4S 56 AL, 16 HX KMO K36 {E> 0 6
WEAREEAT 70 A DRI, R HGR B AR TERI S 1
RN KR 3 IR AT 28 ok o s 24T T AL T 70 7>
B, R MR 3.

3
Tab.3 Results of principal component analysis of roof runoff
51 WA R B3 A AN
PR Eizga D%y
1 2 3 1 2 3
ss 0.125 0. 020 0.992 - 0.067 - 0. 108 0. 990
hs8 0.174 0.973 0.008 0. 174 0.971 - 0. 144
s 0. 980 0. 109 0.112 0.915 0.243 - 0.104
3SR CoD 0.783 0.477 0.130 0. 8% - 0.022 - 0.122
2HA 0.997 0.105 0.079 0.929 0.214 0. 066
T ETHRE (%) 51.478 23. 941 20. 386 50. 732 21.192 20. 448
FIFTTRE (%) 51.478 75.418 95. 804 50.732 71.923 92. 371
ss 0.133 0. 986 - 0.026 - 0.006 0.031 0. 990
N - 0.842 - 0.342 0. 300 0.338 0.931 0.043
A 0.977 - 0.008 - 0.027 0. 901 0.357 0. 030
4 5 R CcoD - 0.145 - 0.028 0.986 0. 895 0. 115 0. 026
A 0.972 0.128 - 0.123 0. 8% 0.362 - 0.080
Ti E TR (%) 52.932 22.136 21.580 50. 351 22.772 20. 154
DT (%) 52.932 75. 068 96. 648 50. 351 73. 124 93.278
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Fig.2 Analysis on the principal component load value of 3# sam pling point in the first and third effective rainfall
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Fig.3 Analysis on the principal component load value of 4# sam pling point in the first and third effective rainfall
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Tab.4 KMO test and Bartlett test results of grocery market mnoff data

BHR&WH  RFEA KMO{H  Bartlett BRIE R sig
. 15 0.543 10 0
245 0.601 10 0
15 - - -
2 1
25 - - -
; 1% 0.746 10 0
25 0.793 10 0
. 15 0.674 10 0.002
25 0.676 10 0
s 15 0.714 10 0
245 0. 83 10 0

T TR REE 15 2 SR SRR B, R T RO SRR
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Tab. 5

5

Results of principal component analysis of grocery

market road surface runoff

H3 WA BEN 95 A RBEN
PR Eizga D%y
1 2 1 2
Ss 0.977 0.131  0.925 0.292
¥ 0.623 0.514 0.881 0.463
BA 0.337  0.919 0.689 0.715
15 BT CcOD 0.825 0.666 0.878 0.424
AR 0.168 0.963  0.327 0.942
TG TR (%)  49.938 43.291 59.710 37.572
BT R (%) 49.938 93.230 59.710 97.283
Ss 0.862 0.505 0.935 0.323
S 0.604 0.795 0.809 0.576
st < 0.515 0.848 0.343  0.907
2 SR CcOD 0.646  0.757  0.805 0.508
A 0.484 0.872 0.508 0.800
T ETRRE (%) 58.778 40.491 52.526 43.132
R TIMR (%) 58.778 99.270 52.526 95.658

Fig. 4 Analysis on the principal component load value of 1# sampling point in the third and fifth effective rainfall
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Fig.5 Analysis on the principal component load value of 2# sampling point in the third and fifth effective rainfall
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Fig. 6 First flush effect of 3# and 4# sampling points in the first effective rainfall
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Fig. 7 First flush effect of 3# and 4# sampling points in the third effective rainfall
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Fig. 8 First flush effect of 1# and 2# sampling points in the first effective rainfall
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Fig.9 First flush effect of 1# and 2# sampling points in the third effective rainfall
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