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Effect of Antecedent Dry Weather Period on Urban Storm Runoff Pollution Load
LI Li-qing'» YIN Cheng-ging'> KONG Ling-1i*, HE Qing-ci’

(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences; Beijing 100085, China; 2. Wuhan Academy of Environ-
Science; Wuhan 430015, China)

Abstract: Twelve storm events were surveyed at Shilipu catchment in Wuhan City through three-year monitoring regime. The flow discharges;
total suspended solids (TSS)» chemical oxygen demand (COD), total nitrogen (TN, and total phosphorus (TP) in runoff were measured to
study the mechanism of urban stormwater runoff pollution. The relationship between the event pollution load and the antecedent dry weather
period was identified to discuss the influence of the urban surface sanitation management, operation of sewer pipe maintenance and rainfall
characteristics on the urban stormwater runoff pollution. It was found that the antecedent dry weather period and runoff amount were the
important determining factors in the generation of urban stormwater runoff pollution. The event pollution load was positively correlated to the
antecedent dry weather period between two rainfall events ( R* = 0.95, p <0.01). Tt was the most important hydrological factor influencing the
events pollution loads. The best regression equation to estimate pollution load for storm events was developed based on the antecedent dry
weather period and runoff depth. Source control including improving urban street sweeping activities and operation of sewer pipe maintenance
should be made to reduce the amount of available pollutant over the dry days. It is important alternative to control urban stormwater runoff
pollution for Hanyang District.
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Table 1 ~ Characteristics of rainfall events sampled from 2003 to 2005
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2 2003-07-06 16 7 2.3 9.0 1
3 2004-06-14 12.9 2 6.5 33.6 10
4 2004-06-23 57.3 3.7 15.6 69.6 4
5 2005-04-08 18.8 1.8 10.4 40.8 52
6 2005-05-01 10.5 2.3 4.6 31.2 15
7 2005-05-17 32.0 2.5 12.8 32.4 3
8 2005-06-10 35.0 3.1 11.3 40.8 23
9 2005-06-26 78.0 7.9 9.9 46.8 15
10 2005-07-10 30.1 4.0 7.5 54.0 13
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Table 2 Summaries of the pollution loads for the monitored rainfall events

Ve B%m H 3 B W o : V5 Y 41 fuf /kg* hm =2
/AE-JI-H /mm TSS COD TN TP
1 2003-06-23 9.6 220.8 86.9 4.43 0.42
2 2003-07-06 16.0 16.3 9.4 0.85 0.06
3 2004-06-14 12.9 30.4 10.7 1.13 0.17
4 2004-06-23 57.3 93.3 79.0 2.52 0.43
5 2005-04-08 18.8 146.1 75.5 3.22 0.29
6 2005-05-01 10.5 2.8 45.2 2.08 0.34
7 2005-05-17 32.0 73.7 67.8 4.15 0.48
8 2005-06-10 35.0 163.6 134.2 8.12 1.92
9 2005-06-26 78.0 168.0 143.3 9.86 1.28
10 2005-07-10 30.1 80.9 77.4 4.99 0.60
11 2005-07-22 27.0 124.9 79.6 3.55 0.54
12 2005-08-03 41.3 71.0 61.2 4.49 0.59
/M 10.5 16.3 9.4 0.85 0.06
IEPNE} 9.6 220.8 143.3 9.86 1.92
I 35.4 102.7 72.5 4.12 0.59
160 12 2.5
R2=044,n=12,p=0.02 R2=028,n=12,p=008
140 ol . 2ol
120 .
o L8
_E 100 _5
g" 80 éo 6
g £
40
2
20 . R2=0.65n=12, p=0.002
0 | | 1 1 0
0 50 100 150 200 250 0 50 150 200 250 0 50 100 150 200 250
TSS/kg-hm2 TSS/kg-hm2 TSS/kg-hm-2

1 HARFEFETS COD.IN # TP 5 TSS HItAX X &R
Fig.1 Relationship between TSS and COD> TN, and TP



2290 7N 58

28 &

FH T 308 1 B W AR 3 P ) TR A AR A AN R R
JERAH S, b JE L coD 55 TSS (AR K M B o
FZH(R*=0.65,p <0.01), W& 1.TSS AL Ik 7 %
ARG G B2 v (1 32 25 4o ), i H e g 4t
VIR EAR , BT LAAE 73 T Bee W ARp SRR 2 2 156 T 1) BgG I
()0 A% 30 75 G Ay (1058w B, A LTSS AR 24T
I3
2.2 BENARURAERAE V5 G i 1) 5

R 156 T A1 ) 2 o 8 i 58 (ST B9 o i
5 B W 3 ) B W P ) 23 AR R T B R AR ST
b2 75 Gy P ) A B 0 e Rl i R e R ]

250
R2=0.55, n =12, p = 0.006<0.05
| |
200
TE 150
Py
=
(72}
2 100
50
n
0 1 | | 1 1
0 20 40 60 80 100 120
[% N & /mm
250
R?=0.39, n =12, p = 0.03<0.05
[ ]
200 |-
Py
=
(72}
175}
2

0 20 40 60 80 100
B KW 2 /mm b

FEY T B AR IS S 1 1) K SO AAE DT
{ V5 e G AT H A R R 3T K B R
AR5 G ST 5 AR R A R 9 2 i A R i JEE AT
WA T 17 I P9 0 DAL A G 20 A 45 2R L T 2 3l ok
FRAE LS e S L5 o e 96 I i JRE A K o i
JER BB FIEAR R (p < 0.05), Ut B F g & 3 T o
JSE R g K o R 9 2 52 W 0 T A2 305 e A7 Ay ) o 22
IKICZHC YT B T AR AL S G S Ay g e T D0 IV
AT W AR DA, U8 T A R D X 3k 71 A 9 v e A
i 7 WY 5k R 52 M

3 BN AL AR AR A R R AT B PR 2E

G
=

250
R2=045,n=12, p=0.02<0.05
[m]
200
o
E 150
&
=
w2
Z 100
50
0 | L 1 |
0 5 10 15 20 25
¥% N 94 % /mm -h-!
250
R2=0.10,n =12, p = 0.75>0.05
o
200 |
a o ©
g 150 o
Z o)
2 ///
2 100 | S
o] © o)
50 |- o
o
o
0 | 1 1 1 1 | | |

o 1 2 3 4 5 6 17 8 9
PR 0 /b

2 WHRMERERERARE(TSS) S T EMMIHEZ B REXXER

Fig.2  Correlation between the load of TSS load and rainfall characteristics
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