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Abstract This study takes the Shenzhen Bay Basin as the research object, based on the combined model of
rainfall runoff pollution, overflow from sewer interception system and hydrodynamic water quality in the bay, the
temporal and spatial variation of overflow pollution and its effect on water quality in the bay were analyzed. The
results show that in the whole year, the main pollution sources of the basin are the pollution of the wastewater
treatment plant and the overflow pollution. The overflow pollution accounts for about 30% of the total pollution
load, rises to about 50% in the rainy season, and becames the main pollution source in the rainy season in Shenzhen
Bay Basin. The overflow pollution load in rainy season accounts for more than 85% of the total overflow pollution
load in the whole year. The pollution load of overflow increases with the rainfall. When the rainfall intensity is
similar, the longer the dry time before rain, the greater the overflow pollution load. In terms of water quality in the
bay, the water quality in the Inner Bay is worse than that in the Outer Bay and the fluctuation is more obvious, In
rainy season, the water quality in Inner Bay and Middle Bay is worse and fluctuates more than that in dry season.
In the event of rain, the water quality fluctuation in the inner bay was most seriously affected by the impact of
overflow pollution, while the middle and outer bays was mainly affected by the tidal action. When the return period
of rainfall is 0.25 to 0.5 years, the water quality in Shenzhen Bay exceeds the standard most obviously, and the
duration of water quality affected by overflow pollution is 12 to 20 days.

Key words overflow pollution; water source apportionment of pollution; bay water quality; temporal and spatial
variation; storm water management modol (SWMM); the environmental fluid dynamics code (EFDC)
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Fig. 1 Location of the study area and monitoring sites
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Fig. 2 Schematic diagram of Interception system overflows

)Y R 4 0.8371, 2ot B0, T EAs I BB A 4 of
Ty MRS S0 TR 1 ST 25 9 Sl 1 i AR HE R S5 0
1.3.2 K REE

1) T8 i 7. SWMM H YK i S50+
LR Y RS H A A ) 28k, R 2012
AE4H S HA 16 H By RE T2 05 ge W D0 E 4, x)
SWMM (1 S $ AT 3 8 FIE, AR 7 0 Sk
[20]. 45 FH M S 7R 119 45 T K Jo 48 A 56 UF 45 SR 1) NSE
FEOTE 0.78~0.93 Z ], ULEHALHEISHT 5, BB

=

(5 k) SWMM, i {4 4 EFDC #i

3 HIRREHEBLE
Fig. 3 Sketches of catchment models

U By LRSS AL R R AR I e

2) VKA. SR 2017429 H 1—15 HIE
IR 11 35 RNV V7 ol 1) 342 8 7K S5 e ) 50 1 4 7
Bk, £ KBRS bR A B[R] 50 40 18 S R o BRI

135



bR R ABEIR) S ST% M LM 2021 4F 1 A
0 S
TRYIAT 1 3 . gfﬂﬂ%
200 | I . 1 I
= : ! l od 1 . 1 " ! 3 )]
o g it g g nHHERHIR L
é 04 . I | | o I |i1 | '
ﬂlﬁ . MAEIRE e LT o[ . ] i I
g . ol .: [l : i -. . . ¢ CLRf]
B il e
- ¢ .
=400 - — 1 T T T T
2+ TNk . gﬂg
] l p 1 i N l
1 - l ] ll|“ l 1 :|| |
£ neLItIA 14 1y ‘
g ] 114 | )
ﬁ0‘ 0l ' ’ ' T4
. ! LML { | 184 ;
7 : ‘0 -t ¢ | ¢ e !
-1 T — T T T —T —T —T T
8/31 9/5 9/10 9/15 9/20 9/25 9/30
A/A

B 4 EFDC #20k5) 18053 Bt 18 B 5 0 IE 45 R

Fig.4 Time series verification results of hydrodynamic part of EFDC model

60 4
YT 3k R I %, W pfE
501 — ERME "
T, 40 )
B 5
2 30 2
5 ~
S 20, 5
101
10
YA 3G WA BRI 3k WA
os . gl : s
T 06- o
£ £
021 21
5
Y AR R Y FE ARk W pfE
031" — |,
o AR 8 o
%D 0.2 %1) 34
e %
4. 2
a;% 0.1 | - ﬁ
. l-
o1 93 95 97 99 911 913 95 o1 93 95 97 99 911 913 915
A/H H/H

136

B 5 EFDC 2K FRE 5 B iE 7 5 iIiE & R

Fig. 5 Time series verification results of water quality of EFDC model



T G 2

TRINTAT T 3 32 0 O 75 e WL e H X 98 ¥ 7 B P 522 i

M3 COD. 24 %A . TN Ml TP ¥ 1E45 1) NSE & %k
BIFE 0.75~0.86 3 [l P, BRIINTE 17 A i 50 UE 45 SR 1
NSE R 507 0.71~0.78 115 [B] 4, 15 I AR U 7K it 2 %K
AIAE, RE8 SRR M0t 305 e W itk A RIS Je
YK B L
14 HAESEE

1) DA ELRE NS 50 TR S AE 25 e
PEXRT BRI 75 Y 4 far 9 BT, A3 AT TR I To] 745 i e
HE 2R G i It 175 G B Ay A 3 A IS s AR

2) G IR BE TR 5o FH TR [a) e T B 300 T
TRIYINAT VS Y YA 75 G 3 67« VRV 7K BB A AR 100 LA
RV K BT B 28 2 S o AR R R T 2 T e B
A, SRAZMAFRAL, witEHH S 0.1, 0.25, 0.5
AR B R, 2 /NIRRT 243 51 28, 45, 60 F1 70
mm, FNATTREEEE R S K, WIERECH 0.4,

2 BR5HE
2.1 RYGAERIFER TR ARG ERIE

TRIINAT S AT 8k 2017 45 A 78 V5 Y2 £ faf HP COD
A . TNAITP 1Y Sit 73 51k 30480, 1985, 5105 F11
473 t, WNFR 2 Frw, T5/KAbBE T R /KI5 G Fl i it 15
YR AR R EZI5 YR, COD., 2 % . TN Fl TP
Eit b AR 68.3%, 74.7%, 81.1%%158.8%, 1E
TR KA U R e i AR O, TR TS G (R
AR AT AR W B3 AT A5 3 5 Fb /N

H 4 Chen 25T, TIINT0T 25 300 dak v Vo R HE
F G0 R I A RN B S mme SRy T R IR I
T Y A7 g X IR T 3 A0 T R AR R, SR R
7>5 mm B R E (L 65 K), GeiT RIS i 38 4% oY
WiE 5 g fer . WNFE 3 FT7R, COD. & A . TNAI
TP ) St 518 16630, 961, 1978 Fi1262 t, 43l 5
SAE AT AT Y 54.6%, 48.4%, 38.7%H155.4%., it

F2 RYE 2017 FLEELXTEFTLELL
Table 2 Proportion of major pollution sources of
Shenzhen Bay in 2017

Y5 /%
15 YR
COD HA N TP
T VT 333 32.6 18.8 31.4
[R/ERC 7.4 2.9 1.5 12.6
fhir R HES 15 2.0 12 15
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Table 3  Proportion of major pollution sources in
the rainy days of Shenzhen Bay in 2017
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Table 4 Spatial distribution of overflow pollution output load in Shenzhen Bay Basin
COD A N TP
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KUY 839.5 8.3 35.4 55 53.8 5.0 8.8 5.9
Hr 1127.4 11.1 114.7 17.7 177.8 16.6 17.9 12.1
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Fig. 6 Time distribution of overflow pollution load in Shenzhen Bay Basin
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Fig. 8 Variation of water quality concentration in Shenzhen Bay by month in 2017
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under different rainfall return periods
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Fig. 10 Effects of overflow pollution on water quality in Shenzhen Bay under different rainfall return periods
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