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Variation of organic pollution in the last twenty years in the Qinzhou bay and its

potential ecological impacts
LAN Wenlu "

Marine Environmental Monitoring Center of Guangxi, Beihai 536000, China

Abstract; Based on the data obtained from 1990 to 2010, concentrations of dissolved oxygen, chemical oxygen demand,
inorganic nitrogen, and reactive phosphate in Qinzhou Bay in the past 20 years (1990—2010) were recorded and analyzed
to demonstrate the long-term variation of organic pollution level in the bay. Organic pollution index ( OPI) was employed to
study the organic pollution status, and the potential ecological risk originated from such pollution in the study bay was also
been discussed. The result showed that OPI was valuable during last twenty years in the Qinzhou bay. OPI ranged from
—0.55 to 5.49 in the inner bay, and ranged from —0.44 to 3.96 in the outer bay, showing a wide variation pattern. Based
on the results, the outer bay can be considered as clean or moderately polluted, and the inner bay was moderately polluted
as well. Generally, OPI in the outer bay decreased from 1990 to 1999, but increased from 1999 to 2003, and then
remained undulatory afterwards. Variation of OPI in the inner bay from 1990 to 2003 was similar to that in the outer bay.
The OPI in the inner bay however kept increasing in recent years (2003—2010), and organic pollution status in recent
years was serious, which indicated a degradation pattern of the inner bay. Inorganic nitrogen was the most important factor
that contributed the variation of OPI, and the effects of reactive phosphate was getting more and more significant in recent
years from 2003 to 2010. River input ( including the input of the Maolingjiang River and the Qinjiang River),

phytoplankton consumption, water exchange as well as the interaction of these factors were the main reasons for the variation

ESTIH .1 ARPIEEE4S (2010GXNSFB013003 ;2011 GXNSFB0O18006) 5 7 PURL 40158 58 AR IT & iR % B3 B (H:RF I 1140002-2-1)
rfE B #9:2011-06-20; f&1T HE1:2011-07-11
# WIRAER Corresponding author. E-mail ; wenlu. lan@ gmail. com

http ://www. ecologica. cn



20 4] W SCRl < 30T 20 AR PU RS A BILTS SRR DU AL RAIE S AR 255 R 5971

of organic pollution in the Qinzhou bay. The difference organic pollution status in recent years between the inner and the
outer bay may be due to the change of such reasons. The variations of organic pollution bay resulted in the variation of
eutrophication in the study. And the increasing OPI in recent years explained the increasing phytoplankton biomass from
2003 to 2010 in the bay. Although no significant positive relationship was found between organic pollution and
phytoplankton biomass, the increasing organic pollution in the inner bay may trigger some ecological impact, such as algae
bloom. The increasing reactive phosphate may finally breach the phosphate limitation in the bay and cause a series of
deleterious effects to the aquaculture industry. Organic pollution in the inner bay might also influenced the aquatic product

in the study bay.

Key Words: organic pollution; long-term variation; eutrophication; Qinzhou bay

BOMTSJE ) PE I BTS2 — TS NS NN TR B, BB /N S A BT REE IR TTIC A AME 5
JCFRVEAEE , & — AT SR ] R B PTG TS 3T 30a Sl Bl 45 1V J8) 10 46 U T & A 1 TV K e I 5%
BEDW A H 25 240 AR S K R ERBEIR 0 A8 A VTS 0 A AS PR BE R i A k1) S A R ) W 235 SR e W A ML
TE YRV T R £ B S Y T R K TR AR T RN LA AT AR S A HLE R X S 80
AR R I S 3R A LS YR BN VS B AR S R G, N T RN TS KR A HLTS Ytk
I 4R LA AR AR FI AN 1990 2 2010 4F (4 W E5cd , % 21a SREKINIE A HLI5 Y b P, s A8 fb s
P TBAEEAS T WA VS B 2 ) M BRI AT RSO S A B & RIS
1 #RlERFZE
1.1 JEA A a5 67

1990 4F 2 2010 4F, 73 BITE B4R AR KT (3 H) M, 5y
FIKI(7—8 A ) XHRMIEHATLEA WA, ZERMNIE 1)

POTS RN A BEE T T A M o5, SRl A S

2 i WA e T A8 Ak A8, Y v ] 3 SR VT S T B piky
7 VRV S [RAR A AR BRAR Ak , SOSe BEAE PN IS RSN 1

HR )7 5 R 0T 0 A AR A AR R RS A, QL 7 F NS

Q2 BLFAMEhE (1) . 2T
1.2 IR SRR

2 Wl SR AR 3R HE KRR i KT T 0.5 m) B
SLASRIKER R,

W3t H Be B HLITS G RN e B SR A O R 1084 1085 1086 1087 108.8°E
LR AR Lo SR (COD) AR £6 4 AN 1R £
AR A IEERERER S | ILAMA R B4R a T IEAN
BHGY R, £ EER IRE KBRS0 ) i
Ay R R SRR AR ) R U M B —— K o) 1 AT L R R IS R R VR L U4 IR
FHERREIR B 28 2 Wi oy Y66 AR IR R £ 8k i, TEHL AU B il R 6 0 A R sh A A A AR IE =2
5 1% PEBEIR 5 SR W50 W6 A UM G REVE s COD SR P AP i IR A 1 s 148 2% a SRHIAM B E

BE ST AR F A BISR B 10% DL _ESEAT SUREIN SE BRI 2S 1 b [0 ig S B6: 26 A7 B 4 ) AR TG
B B4 I50 H 25 BRI BR—2Fe . el i 28 BV 0k B (R A R AR Ak, FRAT TR Al 7K 01 = A S0 %) W 2 SRt 4 7
I AR AR
1.3 BHTGYPHN ik

AHG YR A WG YN PR E0E [ ALY 4B 0E

21.6°

B1 sEmiE

Fig. 1 Location of sampling stations

http ; //www. ecologica. cn



5972 A E = 314

Al=[ COD/COD,+DIN/DIN,+DIP/DIP,~D0/DO, ] ( mg/L)

COD \DIN \DIP 1 DO 73 51| hy K A v Ak 2 55 AU it i M PR O AL L I35 i 285 JC AL Wl R0 I35 i S8V 325 COD),
DIN, . DIP, Fil DO, 73 318 & W8 b5 (AN A5t , 43 3R 3.0.0. 10 0. 15 F15.0,

M AI<O K BUF/K BT ;0<AL<] AT K T 1<Al<2 I IRZFING Y 2<Al<3 IR BET5 Y . 3<Al<4 hyrp s
154 4<Al NG Y,

BB R & B R AE R R

EI=[ COD(mg/L) x EHLA (mg/L) xBEHRER (mg/L) ]x10°/4500

M EI<1 HEE SR 1<EL N E B B, RUTE E R R ™,
1.4 Hdmabrg

PR U DX A BTG YL A8 505 45 P58 TR T I AH B 22 R H Pearson AH G4BT, ¥4 22 544 40 Hr R BC X 4%
I ¢ Ky, P<0.05 R 035 25 5% A GEit o B 7e 8 SPSS 17.0 kAT,
2 GRS
2.1 FEAVLIG YA

K12 B T3 20a MV S RIS TCHL R AL 22 75 i W BE A A8k I 20a BRI T T2 55 S Vi
BARAREIEF 0.27—2. 38mg/ L, A2 75 S s AEAS [F] I 30] 0 28 Ak ke 35 AR BRI 28 4k, 1990—1998 4, N
BFAME b2 A W B Y B B B 0 T Rk A T EL T R IR B RO, AR ] AN e T R R S
PSRBT, 1998—2001 47, NI HISME AL 7 i S i Wk B2 X W 190, 10 )5 2001—2005 47 B2 [, il A
2006 44 , A2 E R ORI (& 2) . M 2000 4F 2 5, B P S AL 245 S i 4 B g 38 i, P v B
W TANE, NIBTE 2001 EFISNETE 1990 4EAb 2T Al 7 — 2K Tbr e, FoAR AR 0y IS F SIS ik 5] —
FAKFARAE

e}
~8 257 07
25 5 06
25 20+ -
o or EE 04
8 10} % 0.3
8 o5 > 02
£ S o1
6 O N <t [(e] [ee] =) N (e} [ee] ‘O‘ B 0 ‘ ‘N‘ ‘<l“ ‘LD‘ ‘03‘ =) ‘(\) ‘ ‘ ‘LD‘ ) ‘O‘
(<2} (o] (<2} (o] (<2} o o (=) [«) [«) o (22} (<2} (2] (<2} (2] (=) o (=) (=) (=) o
— — — — — N N N N N N — — — — - N N N N N N
0.03 Year
%wooz
é%' | -
£ 001}
—
000 b
S &8 3 &8 8 8 8% 8 8 3
(o] (2] ()] (2] ()] (=) (=) (=) o [«) o
— — — — — N N N N N N
Year

B2 #NZEHFERE TNAMBERERENTL

Fig. 2 Variation of chemical oxygen demand, inorganic nitrogen and phosphate in the Qinzhou bay
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Fig. 3 Variation of organic pollution index in the Qinzhou bay
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Fig. 4 Variation of eutrophictiaon index in the Qinzhou bay
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Table 1 Correlation coefficient between organic pollution index and other environmental factors in the Qinzhou bay

WiH R CoD THLA EeN W E SRR LRSS )
It‘ Dissolved Chemical Inorganic Reactive Eutrophication Organic pollution
e oxygen oxygen demand nitrogen phosphate index index
¥ Tnner bay 0.120 0.715** 0.984** 0.543" 0.723* 0.222
SN Outer bay -0.282 0.627 " 0.962"" 0.284 0.861"" 0.256

n=21;* P<0.05; % % ,P<0.01
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