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Spatio-temporal distribution characteristics of water quality in Shenzhen Bay and pollution source analysis //
LIANG Zhihong, CHEN Xiuhong, LUO Huan, WU Qiong, LI Mugui( The Pearl River Hydraulic Research Institute, Pearl
River Water Resources Commission of the Ministry of Water Resources, Guangzhou 510635, China)

Abstract: Based on the water quality data of Shenzhen Bay, Pearl River Estuary, tail water of water purification plant,
non-point source and interception and drainage overflow water in the study area, the spatio-temporal distribution
characteristics of water quality and pollutant sources in Shenzhen Bay are systematically analyzed. Results show that the
current water quality of Shenzhen Bay is not up to standard, and the key pollution factors are inorganic nitrogen ( DIN) and
active phosphate ( DIP). The water quality in rainy seasons is generally inferior to that in dry seasons, and the water
quality in the inner bay is obviously inferior to that in the outer bay. The approaches of pollutants entering Shenzhen Bay
include; 6 estuaries ( Houhai River, Dasha River, Xiaosha River, Fengtang River, Xinzhou River, Shenzhen River), 1
sewage outlet (tail water outlet of Futian water purification plant), 34 rainwater outlets and Shenzhen Bay outlet. After
waler environment treatment measures such as wastewater collection in dry season and tailwater upgrading, the main
pollution sources of Shenzhen Bay are non-point source and interception and drainage overflow pollution. The concentration
of nitrogen and phosphorus nutrients in the bay can reach the class V of national standard of surface water, which is 5 ~ 15
times of the current water quality of Shenzhen Bay. In the rainy season, the total load of nitrogen and phosphorus from non-
point sources and intercepted and discharged overflow pollution reaches 76. 2t and 283. 81t. This has a serious impact on the
water quality of Shenzhen Bay, which has no residual capacity of nitrogen and phosphorus nutrients.

Key words: water quality; spatial-temporal distribution characteristics; pollution source analysis; non-point source;

interception and drainage overflow pollution; Shenzhen Bay

[3]
, . 2000 ,
[12]
o b ’
[4]
b b Y N N
AY b A} Y Y Y
( [2017)27 ); (2019B110205004 ) ; (51679252)
(1972—), , s s o E-mail ; 284997732qq. com

s o E-mail: 120456750qq. com
.03 .



Hayn % 20 90 ,
3 ;Glibert
1991 ,

[6]
[7-8] [9]

Pearson ,

(10] RIS AR RN — T

S K7 I e )BT I

’

; Norozcoborbo ™" 1

, Fig.1 Location and monitoring sites of Shenzhen Bay
; Zhou 1.2
" \ 1.2.1
° ; (DO) .
’ ’ (COD) | (TIN) | (TIP)
’ ° (NH;-N) (TP) , 2017 3 2017
’ A 10 2018 3
A ’ ,2017 5 .2017 8 .2018 6
’ 2018 9

’ 2018 ¢

( i ) Yo 2018 8
: ' 27—28

b

GB 3838—2002¢

’ ° ’ ) : (49 )
’ (
N ’ N \ >>’
’ 1.2.2
’ o ( ),
( \ )
1 I o (
1.1 )
s \ o
, , , GB 3097—1997(
113953’ ~ 114°03'E,22°24'N ~22°32'N( 1), ) Il GB 3838—2002(
14 km, 7.5km, p) A
2.9m, 92. 17 km?, o
) 1.2.3
367.97 m’, , . . a. [14]

N N [e] ’

.94 .



5, = (1) b o
Pso €
29 s Si>1, Yy « ¥,2010 , .
S, ,
3P I
3Pso > R DIN  DIP,
( ), In O
. Ps (DO) =4 mg/L,py, (COD) =4 mg/L, 1 , ,
Py (DIN) =0.4 mg/L,py, (DIP) =0.03 mg/L, ; 7Q019 ,
b. ) DO.COD DIN  DIP 0.9,
s 1.06.6 7.4, 1.1~2.6
Iy = 2N p(DIP)_ p(COD) : :
ps (DIN) psi (DIP) ps (COD) N DIN ,
p(Chl-a)_ (2)  GDOS2  ZQO19 10.7 7.4,
P (Chl-a) GD084  GDOS5
Iyo 3Ps1 (3.7 3.9),
’ ( 2.1.2
D Il : [17],
P (DIN) = 0.6 mg/L, p;, (DIP) = 0.045 mg/L, 5 5
ps (COD) =4 mg/L,pg (Chl-a) =5Smg/L, Iy, >3 ° 3 ’
My <2 21, <3 ’
c. O 16 ;
5.6 ~15, .1~1.6 |
4 - p(DIN) - p(DIP)  p(COD) ’
po(DIN) 7 py(DIP) * pg,(COD) ’
p(DO) (3) 15,
P (DO) 2.7
A A >4 ,3<A<4 2.1.3
,2<A<3 A2 o
3 ,
2 s 1.1~7.4
2.1 4, ;
2.1.1 4,
; 2,
1, 1 s DIN  DIP o , ,
L, ;
I 3 DO COD, ,
GD082 14, 2.7
1
Table 1 Spatio-temporal characteristics of pollution index of Shenzhen Bay in rainy and dry seasons
GDO082 7Q019 GDO083 GDO084 GDO085 GD082 7Q019 GD083 GDO084 GDO85
DO 3.5 0.9 0.9 0.9 0.7 1.6 0.5 0.5 0.3 0.4
COD 1.4 1.0 0.6 0.6 0.5 1.4 0.9 0.5 0.4 0.3
DIN 7.2 6.6 5.0 3.6 2.9 4.6 3.0 2.1 1.6 1.4
DIP 10.7 7.4 5.0 3.9 3.7 3.6 2.9 2.8 2.2 2.5
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Fig.2 Spatiotemporal characteristics of nutritional

quality index of Shenzhen Bay in rainy and dry seasons
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index of Shenzhen Bay in rainy and dry seasons
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