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Eutrophication Level Assessment of Qinzhou Bay
Coastal Waters in June
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ZHANG Rong-can,CHEN Xian-yun.LEI Fu, ZHUANG Jun-lian, KE Ke.JIANG
Fa-jun, XU Ming-ben
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(Guangxi Key Laboratory of Marine Environmental Science, Guangxi Academy of Science,

Nanning.Guangxi, 530007, China)

FEE [ H Y & KPR R 1K BB SR KCE R, [F%£)2010 4F 6 H SRR IS IR =
V3 15 A3 A7 0 K RE L T 8 T K T Ak 2 T AU (COD) L EHLAL (DIND 3 PR B R £5 (PO, — P) S5 [ Mk i
K B 35 Yl 4 B0k s “hxz_ﬂﬁﬁ\ R F K B 8 35 A8 B0k DL SO AE 8 R AR B T M A5 X X
MK B R HATEAN , [ERYVTINE T 2GS E K COD FH ¥ BEH 1. 00mg/L, DIN - #)¥
£ 0. 12mg/L. PO, —Pﬂ?ﬂw& 90.01mg/L, BB 775 YL 48 B 3P4 45 R BN KON IT 5 9 0 K R
COD ¥ BE 75 5 8 5 — 2R3 /K K BUbRE s DIN e BB AR 3 20 %6 ; PO, — P ¥R BB AR A0 2000, K& H FR ik
TEROE TN 45 1 WoR BRI A K B SR IR BT R 0. 47;@7J<‘?§EEﬁ’é‘%{t’fifﬁﬂzfﬁﬁiﬁﬂw\ﬁ
F R HONE T ACE FREONA TR . (&R YEON R 5 80 K 32 TR S s Y R 4R 5 U 1K &
B FRAK Y R FE IR BN T R 1 0 K 8 SRR B T 2 RS Y W SO K FRBH R
KR CEFAKTE WESERMIFMERX  LRHFI5RIEEE 88 ik
HEZES.PT6 MR A XEHS1002-7378(2014)03-0170-06
Abstract :[Objective] The survey and assessment on the eutrophication level of Qinzhou bay
coastal waters were conducted. [Methods)15 sea water samples were collected by Guangxi
Qinzhou Bay in June 2010. The concentration of COD, DIN and PO, —P were determined.
The pollution status of sea water was assessed by the index technique of single factor. The
eutrophication level of sea water was assessed by the method of eutrophication index and po-
tential eutrophication assessment model. [ResultsJThe mean concentration of COD,DIN and
PO, —P of Qinzhou bay coastal waters were 1. 00mg/L,0. 12mg/L,and 0. 012mg/L, respec-
tively. The mean concentration of COD was meet the national sea water quality standard of
the first category. The over standard rate of the mean concentration of DIN and PO,—P was
20%. The mean eutrophication index of Qinzhou bay coastal waters was 0. 47. The eutrophi-
cation grade of Qinzhou bay coast was [[ degree. [Conclusion] The sea water of Qinzhou bay
coast was polluted by DIN and PO, — P. The

eutrophication level of Qinzhou bay coast was
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pool nutrient. The eutrophication degree of
Qinzhou bay coast was mainly affected by the
land-source pollutant and mariculture.

Key words: eutrophication level, potential eu-
trophication assessment model, index technique

of single factor,eutrophication index
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Fig. 1 Red tide of Qinzhou bay
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Table 1 The division standard of entroh ication grade
WER ey BIER PEW LEH FEW
(7B R T i
Entro- trohica. Mild Medium  Heavy Serious
hication tion ¢ eutrohi-  eutrohi-  eutrohi-  eutrohi-
grade © cation cation cation cation

1< FE 2<E 5<<E
E E <1 =3 =5 “15 E =15
1.3.3 #AEFERAELFNEX

TR T R I 4 ok HL A 3R R LG B P AL 3L
VR A W A K A2 T — A RO R R R 0 R
P, DRI SRR SR AR SR R OV A e E R
PR B DT A5 2040 VS 3 SR A T e M s e R R
HEAT 43T

255 33 IO I it A ) A K ke 2 B 0 Y
DIN J¢ PO, —P fERNIFIN S8, H IR 55 (X
SYFRAEDLZE 20 Al I 3R N (D VP OB & i K&
N: P{A. 45 NP &R SRR 0 s
FEVPEERMEER =S, R RYE N PEMW
KN BN = P>30 R A BEBRH17 IX N = P<<8 Xl i
FUBR IR DX, XF 1 B — B 3 % R B DX, P
N P &E UM N: PHEIEFTH,

2 EBERAWSHRAR

Table 2 Classification of nutrient levels

2 ERR DIN PO, —P
Grade  Nutrient level (mg/L) (mg/L)
1 i‘f’ffllrohicalion <0.2 <C0.03 8§~30
I ﬁgi%‘mﬁeutrohication 0.2~0.3 0(5.0034€ §~30
I R >0.3 >>0.045 8§~30

Eutrohication

W PR A R
Np Phosphorus - limited me- 0.2~0. 3 =30
dium eutrohication

%*%Fﬁ%ﬂ?&ﬁ'l’i%‘%

Vp Slightly-phosphorus-lim-  >>0. 3 —
ited potential eutrohica-
tion
ot R ) s A O R

VIp Phosphorus - limited po-  >0.3 — =60
tential eutrohication

30~60

LR 11 27 o os

N~ Nitrogen-limited medium — A <8
S 0. 045

eutrohication

i*%l%?ﬁﬂ‘?‘éﬁﬁ%’ﬁ

Slightly-nitrogen-limited =0.045 4~8

potential eutrohication

ARG E

VI~ Nitrogen - limited poten- —

tial eutrohication

>0. 045 <4

2 #REHW
2.1 KRBPELREIEM
2.1.1 AL#R

BRI T 1 U 380 15 A 3l 52 Y 7K J5T 3] A 25 2R L
% 3,COD.PO, —P [ DIN #& & - [fi 3 fii WL 3,
M2 3 Kl 3 T

(1) ¥ £ i B 7K o COD ¥R B2 72 638 il
0.65~1. 32mg/L.*F#{EH 1. 00mg/L., COD &
R BLAE 5 5ol e 11 5l ARAE R BLAE 15 53,
73l COD WOt 22 5%

(2) P8 £ i B K B PO — P (ZET“”*{JC/EI?U?
0.01~0. 03mg/L.F¥1{E R 0. 01mg/L. PO, —
R e R AT IR AR T R Y 2.4 5 ol IR fE T BAE 12013,
14 5B RN, PO, — P ¥R B Y I 40 11 R 1R
9 s RN S A T R (G R i R 1) 1) 2R e
x3 HMEBERBEKRAELSE R (mg/L)

Table 3 Results of the sea water quality in Qinzhou bay coast-

al waters(mg/L)

Sfitin COD  PO,—P NO;—N NO,—N NH,—N DIN
1 1. 04 0.01 0.15 0.01 0.04 0. 20
2 110 0.03 0.28 0.0l  0.07  0.36
3 0. 85 0.01 0.17 0.01 0.03 0.21
4 0.91 0.03 0.22 0.01 0.08 0.31
5 .32 0.01  0.02 0.0l  0.00  0.03
6 0.95 0.01 0.05 0.02 0. 00 0.07
7 0.93 0.01 0.13 0.01 0.05 0.19
8 1.28 0.01 0.02 0. 00 0. 00 0.02
9 0. 87 0.01 0.05 0.01 0.02 0.08
10 1.02 0.01 0.07 0.01 0.01 0.09
11 1. 32 0.01 0.07 0.01 0.01 0.09
12 0.93 0.01 0.04 0.01 0. 00 0. 05
13 1.11 0.01 0. 04 0.01 0. 00 0. 05
14 0.79 0.02 0.02 0.01 0. 00 0.03
15 0.65 0.01 0.03 0. 00 0.01 0. 04
If;/[ié]d{nﬁ 1. 00 0.01 0.09 0.01 0.02 0.12
) TEAE M EIE K NO, — N 3k AL 75 B N

0.02~0. 28mg/L,*F¥{EN 0. 09mg/L, fiffREh
B A R Y 2 Sl IR B AE 5.8, 14
S, NO, — N ¥ BE (8 18 43 A FRAE Sy - B M 1
AN PG AN G R IR VAR 1T ) 1) AR R 00 338 ik

(4) V825 W 308 7K T NO, — N ik R 28 fk 3 Bl Ry
0.00~0.02mg/L.,*F¥{EH 0. 01mg/L, £ 3k W4
PR Eh v B TG 8 25 5

(5) VA i g K i NH, — N e A8 1k 78 K
0.00~0.08mg/L,F#¥{H N 0. 02mg/L, NH,—N
W BE 1 (B B AE 4 Sk RE B AE 5.6.8.12,
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13,14 5y, NH, — N i B2/ F 18 53 1 FEAE R .
BNV ST VG AN G BV I 1) 1) 2R A 3 0
(6)DIN 2 NH; —N,NH.—N & NH, —N [
SR, PR AT TR0 K R DIN W B AL E FLN 0. 02
~0.36mg/L,FHHE K 0. 12mg/L, ToHLE W E K
AR R 2 Sl IRE AR 8 Sk, T
BIUZRUHR B 19 7 180 40 A R AR A« F M VS A0 1 g b )
CF R g MU 1) i) 4 g ) ik

b T
AL

F §

{iinchow bay

DI

)

K3 COD.PO,—P J& DIN ¥ Ifi 43 75 (mg/L)
Fig. 3 The horizontal distribution of the concentration
of COD,PO, —P and DIN

2.1.2 AZTERFNASMN

HH TG AR B RN S R T

(1)COD H {5 Qe 45 B [ 2l 0. 33 ~
0. 66, FHIME N 0.50, 15 PNuifif) COD ¥5 Y 45 5
BIF5 6 — 28 KK AR 1fE

(2) DIN FLPH 775 L 45 o my 3 [ 2 0. 10 ~
1.80, F¥ME K 0. 61, A 3 Mu(2.3.4 S iy
DIN 75 Y 48 K0 — JE I 7K K 5 AR o B AR SR R
20%.

(PO, —P HHFI5 A5 UM L Ry 0. 67~
2. 00, F¥MEN 0.89, A 3 Muhifi(2.4.14 53O
DIN 75 Y4 48 $0O8 ) — 288 /K 7K T b o, 8 bR R

20% .,

M 5 Hk F L AR I )& DIN J PO, —
P BFR A7 FEE 2.3.4 Sl FAr R, i
Ui DIN & PO, —P H bl %, EE W T
Rt 505 e Wy 0 HE TS R Y . B R A H T IR K B R
FEAE T 15 G Wi B AH X 341K

A DIN PO, — P ¥ BB - 18 40 A6 A RN - i
B Y P A0 1) AR e 0 kD R RT BB . R TR
T PG AL 5 R T ST L O R AR PR
VLA IR K AR T A L3l SR K 18 32 W) o R i) 2% 8
i LA RZHE K IR X, SR R R 2 gl A
RV, e A AT HEK B AN AT R A
S R HEATT e AR T AR T R D
AR LA S K SR 58, B kM S PG I ) v
KB IR B (PO, — P DIND e B &5, R H DL SE
JFE g TR 1 5 3 1 A2 AL B SR T LB (2 S
W) . AREEN T SR B B K R
FEAE T e B AIC .
2.2 BKEEFUKETEM
2.2.1 HBREEHRABEKIFNLER

P4 5o, PH A I S0 K B E SR TR B
AL R 0. 06~2. 64, {8 0. 47, & & F L%
RNTET, 2 SWi NP EEER . SN REE
BRVHREWMBNIVESR, §E IR S
MELAE 2 ol P EEE B AE N 1 A 8 5 .15
S,
x4 BAEEFUEH
Table 4 The eutrohication index of sea water

5 WERIERE

HE IR AR

Station  Eutrohication index  Eutrohication grade

1 0. 46 L E 3% Pool eutrohication

2 2. 64 :"OHE & B 9% Medium eutrohica-

3 0. 40 A E 3% Pool eutrohication

4 1. 88 23w E 9% Mild eutrohication

5 0.09 7% 3% Pool eutrohication

6 0.15 #E F# Pool eutrohication

7 0.39 #H 3% Pool eutrohication

8 0.06 U E 3% Pool eutrohication

9 0.15 % F% Pool eutrohication

10 0.20 #E F# Pool eutrohication

11 0. 26 #E 3% Pool eutrohication

12 0.10 FE 3% Pool eutrohication

13 0.12 %% 3% Pool eutrohication

14 0.11 #%E F% Pool eutrohication

15 0.06 #E F% Pool eutrohication
q;fifi 0.47 % 4% Pool eutrohication
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M 4 BT LLE 10K w0 77 A e By 23 1] 4y
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Fig. 4 The horizontal distribution of eutrohication in-
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2.2.2 H{ARBEGERMEBEIFHNLER

MWE S aTLLEH 1 53,3 S E RSN
HPEF .2 504 S ERENNH(EE
F2) ARSI E RN | RETEF . X —IT
M 25 58 5 I &8 5 AR BOT M i 25 R BOm ] .
AE DA 2 il 457 BT Ak ¥ SR L W K TR R E R LR
JEE VAN AR B 4 b S e 1 S ] 3l 437 T K Y O SR AR
RO 2R, 2 S F AR H 4 S50 TR
Vg PV 1T R 3 7 A s 7 BT A Y R ) S SR A I ok
A Z CGF R IRAKAR WA KW E =Y R
K SR B R S 1A 038 % W 0T, ) 3 T b 9 A= 3 HE
K HE R TS S W) L 3R R R L E AR A
FREEAC R . W0 1.3 5 35 067 7 78 1 3, 8 37 9 Ok
U8 2 B A ST U I K IR A TR, A2 IR K AR U
(BT I AR IR K AR T T AR M 5 R A A il b 1
0 Ko Az 16 15 K HE B 52 85/ L R 8 SR A0 A
BN, HAUENL (5~ 15 53 W o F 875 Je IR 4
T, 01 K AR R L R W T B AL 9 K
BB EE /N,

P T L ROV ST R T S0 K R SRR
F T2 B IR S e W) S it K SR BE R

x5 HMEERBHERERRS

Table S The nutrient level of Qinzhou bay coast

uli DIN PO,—P
Station (mg/L) (mg/L)

g0 BRRK
Grade Nutrient level

O H FF Medium

eutrohication

N: P

1 0. 20 0.01 20 il

& 5 7% Eutrohication

o B #F Medium

eutrohication

2 0. 36 0.03 12 ik
3 0.21 0.0l 21 Il
Il

4 0.31  0.03 10 & % 9% Eutrohication

# 8 3% Pool eutrohi-
cation
FE F* Pool eutrohi-
cation
8 % Pool eutrohi-
cation
8 F* Pool eutrohi-
cation
8 F* Pool eutrohi-
cation
%18 3% Pool eutrohi-
cation
#%E F% Pool eutrohi-
cation
L H 3% Pool eutrohi-
cation
% H F% Pool eutrohi-
cation
0 E FF Pool eutrohi-
cation
% #% Pool eutrohi-
cation
X8 F* Pool eutrohi-
cation

5 0.03  0.01 3 1
6 0.07  0.01 7 1
7 0.19 0.01 19 1
8 0.02 0.01 2 1
9 0.08  0.01 8 1
10 0.09  0.01 9 1
11 0.09  0.01 9 I
12 0.05 0.01 5 1
13 0. 05 0.01 5 1

14 0.03 0.02 2 1

15 0. 04 0.01 4 1

o

Mean 0.12 0.01 12 1

3 i

ASCRF 2010 4 6 AR i
HEAT A A, XK E O IR AR
mr.

(1) B N i 5 COD W JEF ¥ E N
1. 00mg/L,DIN “F¥ kN 0. 12mg/L PO, —P F
Yk BN 0. 01mg/L,

(2) LU B -1 Y B0 AT VR O T8 O 2
T3 K o COD W B2 45 A B K — 285 K /K 5T i
#E 53 NI PO, — Pk B — 283 7K K BT AR
HECGBAR R 20%0) 5 3 N ub A7 A DIN ¥ B 1 — 25
KK AR GREAR 2 20 %)

(3) LA 7K & 35 SR A O KON T O i 1 B it
K& EFAKF- AT VAN & BRI ECh 0. 47,
BERRNTETR,

() LG 1E & B IR R BN B R T 1A L AR
IV I R R SR 1T 9, B IR BRI ITE R

C5) BN V85 30T o Vg 0 K o SR AR B R A7
i V595 Y W K g 7K SR B 5

7 8 386 K K R
HEATPEAY L 4518
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