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Fig. 1 Bathymetry in Qinzhou Bay
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Table 1 Pollutant discharge of rivers and sewage outlets
in the Qinzhou Bay in 2008

COD/ DIN/ DIP/

i HSOE% (ta™") (ta) (ta™)
1 BN YA B HETS 3191.09  0.74 0.23

2 BRI SGEIGEEKHET 114342 20.20 9.62

3 BN s AL Tl el A K 546.88 7.34 7.51
4 BN AL Tl Fel P HEZK 555.36 421 4.10
5 FONBRER T Hk B 420.15 2.30 3.21
6 B R RS T 1287.04  1.89 0.99
7 SPUETT 16615.09 96226  188.75
8 L 13527.56 2111.93  229.39
Bt 3728659 3111.11  444.03

R2 08FFMESARMASOTENEE
Table 2 Pollutant discharge of rivers and sewage outlets

in the Qinzhou Bay in 2018

COD/ DIN/ DIP/

i Ak (ta)  (ta)  (ah)
1 A TR AR R RS 8.19 1.04 0.90
2 FON s SO HES 1 121.84 21.96 0.49

3 AR s SR R HE S O 5.41 0.24 0.38

4 BMNEEMSARAFZSHET T 311.60 32.07 2.11

5 M ARHEK (G510 4405.80 532.02  179.50
6 HOMEIHELRPAEFHITEE 286 0.24 0.06
7 M AR H 67.66 1.56 0.33
8 HUML T TRRIELART O 24.14 5.11 0.43
9 B ARSI HES 1 1.60 0.59 0.01
10 PUYL 7919.30 219420 217.40
11 BRI 8937.70 1589.30 117.17
ps8an 21806.10 437833  518.78
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Fig.2 The framework of the Nutrient-Phytoplankton-Zo-

oplankton-Detritus (NPZD) model
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Table 3 Main parameters of the Qinzhou Bay
water-quality model
ZH Hufi
TR A SR 1.5
PRIAHIAET R/ 0.05
TR R 0.12
PRI EhIAET R/ 0.025
PRSP A 0.5
Redfield L {E 16
PRSI R JENLE SRR Y L 0.75
PRI CDINGY 40 AR H (mmol-m ™) 10
PRI DIPAY 101 2280 (mmol-m ™) 0.16
AR DI R (md ) 03
COD H £ Fiefift 744 0.03
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Fig. 3 Concentration distribution of three pollutants and their difference
a—c: fb2p s S i s d—f IR JOAL G g W AR JCHLIE; 72: 2008 4F;5 H: 2018 4F; 77 2018 4 Ik 2008 4F 2 %

a—c: Chemical oxygen demand; d—f: dissolved inorganic nitrogen; g—i: dissolved inorganic phosphorus; left column for the year of 2008, middle column

represents for the year of 2018, right column represents the difference of 2018 minus 2008
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VA 8 WU/, AN BN B VR ) A2 Rt R AR Ak
M) DIN ¥ A I kA . % T DIP K5, 52 HEV5 &4
IEE 0, 2018 4F 3 2 ¥ N DIP ¥& 2 755 T 2008 4E 1Y,
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0.909 mg/L, DIN -4 0.230 mg/L, DIP & 0.027 mg/L;
Il 2008 4 COD (1Y *F- ¥ ¥ &£ 24 0.976 mg/L, DIN
0.146 mg/L, DIP 4 0.023 mg/L. #H FL# M 5, 2018 4F
it WL A COD A L T 2008 4E B 208 /0 T 41.52%,
{H 2018 4EEK T P COD 1T 349 BE i /D T 1 6.86%,
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B I FEAERT, A AT R A L R
W E . X DIP SR UE, Ak 16.83% 175 4L i HE ik
et A5 V8 PSP 25 W BE RS N T 17.39%, R W 261 B
FEVEA LB 4 0 2l 1 o B 7 A KR
32 BRKRENSEEFHEE
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R4 2018 FF12008 FF M TERMEKREHISRY
TR E R ARE I E R
Table 4 Average concentration of pollutants and
exceeding standard water quality area in
Qinzhou Bay between 2008 and 2018

COD DIN DIP

eS|
2018 2008 2018 2008 2018 2008

TFEHPE/(mg L) 0909 0976 0230 0.146 0.027 0.023
H—JOKEMBYkm® 112,10 123.61 218.65 198.66 360.79 385.70
MIOKBMBYkm® 5104 85.68 17847 60.60 212.18 191.92
M=IOKBMBYkm® 2876 37.93 12528 18.11 212.18 191.92

UK R EAVkM® 1378 2106 7620 678 8351 44.68

T A, 2018 4R 4K M V4 COD #8 DU 7K S5 s o 16 358 1T 5L
4 13.78 km?, DIN 4 76.20 km?, DIP iy 83.51 km’; i
2008 44X M ¥ COD 8 U 2 7K [T A i 1 S8 1 A2 >
21.06 km?, DIN 4 6.78 km?, DIP 2} 44.68 km?, ¥l 4 %
T A I8 3 TS Y A 2 K B T el T AR Y X e
&L, 15 PN COD 8 U 2 7K J5T 114 1 1ol T FR B A 08 /)
DIP f 8 DU 7K 51 i FRAT BT 3 i . H%F T DIN SR i,
VA N KR B 3R, T L Y 2008 4 DIN #R8
T R U b K ) T RRURR BT o L A6 R AE X N,
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Fig. 4 Statistical results of different water quality standard

areas in Qinzhou Bay
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®5 2018 £ 2008 FEMAHTRMEZRLXEEFRUAKGEEMR
Table 5 Areas of different eutrophication water body in the Qinzhou Bay of 2008 and 2018

AEGy B /km’ g /km? ¥ /km?
2018 54.63 (25.85%) 56.06 (26.46%) 100.67 (47.69%)
2008 52.98 (29.30%) 59.15 (32.72%) 68.63 (37.98%)
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Fig. 5 The eutrophication degree distribution of water body in the Qinzhou Bay
W LACRA R 5 e 5 TR AL i 73 4k

The blue line showing the boundary of different eutrophication degree
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Table 6 Results of environment capacity distribution in the Qinzhou Bay in the year of 2018
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Fig. 6 Results of the allowed emissions and sewage layout
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Table 8 Environmental capacity value loss of the bay under two
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Environmental capacity change and loss assessment of Qinzhou
Bay in Guangxi induced by large-scale reclamation
and land-based sewage discharge
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Abstract: From 2004 to 2019, human activities have caused a profound and irreversible impact on Qinzhou Bay

(QZB) through large-scale land reclamation and land-based sewage discharge. In this study, based on the satellite

images and marine charts, a hydro-biogeochemical model was established to analyze the cumulative effect of hu-
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man activities on water quality in Qinzhou Bay during the past decades. Under the double anthropogenic pressures,
the concentration of chemical oxygen demand (COD) in QZB has slightly decreased from 0.976 mg/L to 0.909 mg/L.
But the concentration of inorganic nitrogen (DIN) and inorganic phosphorus (DIP) increased obviously from
0.146 mg/L and 0.023 mg/L to 0.230 mg/L and 0.027 mg/L, respectively. The statistical results show that the area
of heavily polluted and severe eutrophication water has increased dramatically, indicating the water quality in QZB
being degenerated. According to the characteristics of pollution discharge in the bay, the share rate method was
used to calculate the environment capacity in different scenarios. The results show that the actual emissions far ex-
ceed the maximum allowed amount in the bay, particularly in Maoling River and Qinjiang River, where the emis-
sions of pollutants need to be reduced urgently. Because of the decrease of the water area and water exchange capa-
city caused by land reclamation, the environment capacity has reduced compare to the historical situation. The cal-
culation of sewage discharge optimization method for Maowei Sea indicates that Maoling River should share more
sewage discharge than Qinjiang River, which is conducive to the improvement of water quality in Maowei Sea. It is
estimated that the environmental capacity value loss of Qinzhou Bay caused by two anthropogenic pressures is ap-
proximate 2.695 billion per year, so compensation should be considered before exploitation and utilization of the

coastal ocean.

Key words: human activities; water quality; pollutant transport; environment capacity; ocean model
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