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Abstract: The input of initial rainwater pollutants has gradually become an important source of
urban surface water pollution. Tracing the source can provide a basis for source control and management.
Therefore, this paper investigated the variation law of nitrogen, phosphorus and organic carbon
concentrations in rainwater runoff in a region of HZ city, and analyzed the initial effect by using first
flushing ratio (FF,). The main sources of initial rainwater pollution were identified by combining the
excitation-emission matrix parallel factor analysis (EEM-PARAFAC) and principal component analysis
(PCA) of dissolved organic matter (DOM), and the contribution rate of different sources was distributed by

using absolute principal components score and multivariate linear regression (APCS-MLR). The first 30%
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of rainfall runoff carried more than 50% of the first flush load (FF,, of 1.7), and the runoff had a certain

first flush effect. The phosphorus and organic carbon pollution in initial rainwater runoff mainly came

from urban green space (74% and 85%), and a small part came from residential areas (19% and 6%). The

nitrogen pollution also mainly came from the urban green space (52%), and a small part came from

domestic sewage (28%), of which ammonia nitrogen mainly came from domestic sewage (69%).

Key words: initial rainwater;
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Tab.1 Number of samples collected A~

SRE ] FRIZRK I [Tt S ke 0 B 3l s ¢ 5 K O o R I

IKBE |TH KR | IET K AL (KR TKAE (R ZKAE
2020-08-10 18 6 6 6 6
2020-09-16 24 6 6 6 6
2020-10-16 24 6 6 6 6
2020-11-26 24 6 6 6 6
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Fig.1 Variation of runoff quality during rainfall event on
October 16, 2020
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Fig.2 Mean values of the first flush ratios in four rainfall
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Fig.3 DOM composition of potential pollution sources
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Tab.3 Pearson correlation coefficient between

proportion of DOM fluorescence components and

various pollutants concentration in rainwater runoff

i H Cl Cc2 C3 Cc4 c5 C6
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TP |-0.514%|-0.543* | 0.342* |0.202 [0.190 |0.760%*

TN |-0.329%|-0.342* | 0.069 ]0.275 |0.379*|0.447*

NO,-N|-0.237 |-0.241 |-0.265 |0.285 [0.340*|0.665**

TKN |-0.388%|-0.403**| 0.163 |0.387*|0.381%|0.591%*

TON [-0.448%-0.453**| 0.155 |0.108 |0.194 |0.767**

TOC |-0.438%-0.441*%*| 0.170 |0.100 |0.151 |0.855%*

T “RORTE0.05 KF B ARG " KIRTE 0.01

K- F ARG

2.3 W/kKEEHEN OIS LIREE

F P& 2 W, 4 Yk R W S 4 19 R, - S48 20
1.7, Ut AT 30% 42 i i 547 1 F- 3 3 50% 11
5 Yt Aar , DR 12 43 W I RR K AR AR Ry i e R
FEAT R FEEX G o X LS HGHEAT PCA 4387, 45 5
FAPTR. K PCAJTEAFE] 34 F 4 (PC1 . PC2
FIPC3) , FE45 15 Y SH L 345 A MR B T
[Fi] 75 e JRRT 5 8 A 1) 52 MR SR 55

#4 KEIBRESPC LHHHETF

Tab.4 Loading of pollutants on principal factors
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