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Analysis and Assessment of Surface Sea Water Environmental Quality in Pingyang West Bay during 2014 —2016

ZHENG Yi-nuo"’ ,ZHU Jie'"? HU Yuan'? et al (1. Zhejiang Mariculture Research Institute, Wenzhou, Zhejiang 325005 ;2. Zhejiang Key
Laboratory of Exploitation and Preservation of Coastal Bio-resource, Wenzhou,Zhejiang 325005 )

Abstract Continuous field data were got at 6 sites during 2014 —2016 in Pingyang west bay. The standard of sea water quality of this bay by ap-
plying the eutrophication index method, the organic pollution index method and potential eutrophication assessment model were analyzed. The re-
sults showed that the concentration of DIN,DIP in the surface sea water exceeded standards of grade IV sea water quality, the investigated sea re-
gion were in serious organic pollution and high eutrophication. Horizontal distributions of DIN and DIP concentration, as well as £ and A value,

in surface seawater of PINGYANG west bay decreased from estuary toward open sea.
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Table 1 Classification standard of water eutrophication evaluation Table 2 Classification standard of organic pollution evaluation
v FHAAT AR A LA KRS
Trophic level Nutritinal status Organic pollution level Water quality
0~0.5 1 PEF <0 0 R
0.5~1.0 2 rhiE S 0~1 1 s/
1.0~3.0 3 REWE 1~2 2 TG BTG G
3.0~9.0 4 R E SR 2~3 3 REG Yy
>9.0 5 HEEERM 3~4 4 SHEREHC
>4 5 P R
1.2.2.2 AHIGHAREIEL. KA HLTS QA8 BOL R A COD,
FEHLE(DIN) TEHLBE( DIP) A4 (DO)4 AEFRR K Tl 1.2.2.3 BFEMEEFRMIEM L, X7 R T ET

IROCHEA VAN WK BB AR DL, AR
A=COD/CODs + DIN/DINs + DIP/DIPs - DO/DOs

IR o B R 3 SRR PR A R, 25 T ek o
FFAMES RS DIN F1 DIP [k 52 K2 N/P B2 i —Fh
BB E IR 5 Pbr e B R A SRR S 43 s )

(2)
e, A KA LIS Y E SR SP A 4 4 I3 2;CoD DIN, - W3R 3.
x3 BEEEEFUTEMEXERENISED
Table 3 Evaluation model of potential eutrophication and classification principle of trophic level
25 E%%ﬁ DIN {J{Eg% DIP (zzg NP
Grade Trophic DIN concentration // mg/L DIP concentration // mg/ L
I TEIR <0.2 <0.030 8 ~30
I HhEEESR 0.2~0.3 0.020 ~0.045 8 ~30
| HER >0.3 >0.045 8 ~30
v, BRI RS R 0.2~0.3 — >30
v, BErh BRI E SR >0.3 — 30 ~60
VI, WERREIETEPE & >0.3 — >60
vy R T E SR 0.030 ~0.045 <8
Va R B R R B R >0.045 4-~8
Viy AR HIETE M W R >0.045 <4
2 GRENH prifi 305 2014—2016 AR TR FR BT TR A1)
2.1 EZEERBEKRHERRT £ 4078,20014—  HF0H0%F,

2016 4EIHS K R 424E #) DIN DIP 45 T DUk K K it

#&4 2014—2016 £ DIN.DIP .E A W=gy%{E
Table 4 The results of DIN, DIP, E, A at all seasons during 2014 —2016

DIN & DIP ¥ )&

Ay e DIN concentration // mg/L DIN concentration // mg/L £ A
Year - Season gy sy i s it sy i s
Range Average Range Average Range Average Range Average

2014 Kz 1.300 ~1.480 1.40 0.041 ~0.049 0.046 10.18 ~16.69 13.90 5.86 ~6.55 6.21
ES 0.320 ~0.560 0.41 0.030 ~0.480 0.114 2.36 ~38.43 10.04 1.64 ~16.91 4.73
Tz 1.740 ~2.850 2.32 0.066 ~0.103 0.085 43.78 ~82.08 56.63 9.19 ~12.46 10.52
K7 0.996 ~ 1. 560 1.24 0.050 ~0.055 0.053 3.70 ~40.50 10. 84 4.66 ~6.72 5.75
AR 0.320 ~2.850 1.34 0.030 ~0.103 0.075 2.36 ~82.08 23.05 4.66 ~16.91 6.80

2015 Ha= 1.560 ~2.620 1.89 0.050 ~0.086 0.061 18.75 ~114.33 50.76 6.48 ~11.59 8.16
HZ 0.330 ~0.440 0.40 0.041 ~0.050 0.046 2.44 ~8.36 6.20 1.87 ~3.08 2.56
ez 0.260 ~0.460 0.39 0.046 ~0.062 0.054 3.47 ~13.18 6.82 2.19~3.24 2.59
R 0.620 ~1.100 0.80 0.092 ~0.095 0.094 16.45 ~70.03 38.93 4.98 ~6.36 5.67
AR 0.260 ~2.620 0.87 0.041 ~0.095 0.060 2.44 ~114.33 21.57 1.87 ~6.36 3.49

2016 Ea=s 0.730 ~0.830 0.76 0.052 ~0.080 0.051 10.93 ~36.37 19.14 4.11~5.72 4.57
Bz 0.043 ~0.970 0.36 0.012 ~0.064 0.038 0.54 ~28.55 6.72 0.83 ~5.32 2.44
Tz 0.520 ~0.850 0.70 0.044 ~0.049 0.047 14.17 ~35.52 25.34 3.66 ~5.32 4.57
K7 0.930 ~0.990 0.96 0.049 ~0.061 0.057 19.95 ~87.62 41.86 5.17~7.15 5.98
AAE 0.430 ~0.990 0.70 0.012 ~0.080 0.050 0.54 ~87.62 20.29 0.83 ~7.15 4.39
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Table 5 Annual results of DIN,DIP ,E A in each sites during 2014 —

2134 0.075.0.060.0. 050 mg/L, @] i, DIP 1 DIN ¢ i 52 AR 2016
R, Hod DU ZR 4 DIN #e R ik A sy DINWE DIP 52
e R . . . Year Sites DIN concentr- DIP concentr- E A
Y07 B, FEiE KA ,2014—2016 4E W0 ) DIN ation/mg/L ation//mg/L
DIP & [ {5 (26 5) 5 B, ST R R AGSEIUR T, A i [ 2014 o 1. 386 0. 160 3690 10.0
. . TR ) 1.415 0.063 27.05  6.59
%aDIN\DIP WJ_EEE}\Y@ [:] m@ﬁ@{ﬁ@ﬁ( IZI 2) o B1 1 386 0059 20 86 6 33
2.2 BEKEEEFLRSIER B4 00,2014 4F E B, 1.277 0.060 17.29  6.10
. . . B, 1.358 0.053 17.21  6.13
{84 2.36 ~82. 08, ¥J{Ei 5 23.05;2015 4E E Hy2.44 ~114.33, B, 1 20 0.05 78l 5645
YE R 21. 57,2016 4F E {H )y 0. 54 ~ 87. 62, {H 4 20. 29, 2015 B, 1.038 0.072 36.54  5.02
o T . B, 0.843 0.058 19.00 3.13
2014—2016 4 PHPY Vg X R 2K B2 4FE K £ >9, M B, 0.773 0.061 19.14 303
FEEERA, B EROBRERN BT, E23 FRE B, 0.830 0.060 26.05  3.22
ot D s . s3] B, 0.750 0.062 13.29  2.40
B & E R AR, X TR th FE BRI EY EE R, B, 0.986 0.069 2997 4.15
PRI R AR R 1B IR, TR 1w B FRfk. ik 2016 B, 0.859 0.062 27.20  5.27
et e 1 s NI B 0.655 0.044 34.26  4.73
i Y N X =R 2
5W%D,Bl(a‘iﬁ%z:(l/:{@l:l)ﬁz(ﬂﬁ% J;Iﬁ"ﬂl]El)\B(, B, 0. 666 0.053 1605 418
(GBI D) 0 EAd &, R IE R &, il x5 B, 0.654 0.045 15.87  4.00
2014—201 S =0 R =gy S A o = WANG AR L Sy« Y B 0.681 0.049 16.41 4.03
0 016 AR TR PRI T B A i K- FH B B, 0.656 0.048 2 60 4 14
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Fig.2 Horizontal distribution of DIN DIP concentration of surface sea water in Pingyang West Bay during 2014 —2016
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3.57(N/P <4) O RBREITEAENE & E T7 , ATt s s
TR T G B R, AR e R & B RN o T 21

DIN/DIP %3 7. 19.(4 < N/P <8, Jy 8. o1 R 4 ¥
Yo ELATIERE S TRAATAN I 1L 206, Attt

B 3552015 424 % DIN > 0.3, DIN/DIP {2 31,02 HEEEFAITH N 1T ZLE 755732016 4R AE a6 7 57
(N/P>30) , Jyi i B2 BRI S 7EPE & 77, Bk = DIP > 0. 045, ALIFHN T REEFR (L),
F 6 2014—2016 & FRAFEEFIHKREEMN E.A N/P EEIFH
Table 6 E. A and N/P value and evaluation of sea water quality at all seasons of Pingyang West Bay during 2014 —2016
s 5 E A N/P
() il - - -
Year Seasons ¥H AN ¥y WA [ AN
Arerage Evaluation Arerage Evaluation Arerage Evaluation
2014 = 13.90 HEEERL 6.21 JEH G Y 30.55 Wb B PR P AE PR 7R
HzE 10.04 R EERL 4.73 JEH S Y 3.57 AIRGBTEME BT
B 56.63 HEEERL 10.52 JEHG Y 27.27 I}
X2 10.84 HEEER 5.75 JEE Y 23.42 I
AR 23.05 R ERL 6.80 JEEE G Yy 21.20 I
2015 HZE 50.76 HEE R E TR 8.16 JR RS 31.02 Wl BE PR GE AE R 5
HZ 6.20 TR E SR 2.56 BRRETS Y 8.77 m
hZE 6.82 TEEEE IR 2.59 RS Y 7.19 A B BRIV M R
X7 38.93 HEE T 5.67 JEE Y 8.54 I
Lot 25.68 Ei Yo 4.75 JEE G G 13.88 I
2016 HE 19. 14 Ei Y eI 4.57 JUE G G 12.93 I
S 6.72 TR E E TRl 2.45 BRRETs Y 9.50 I
B 25.34 FREEEETAL 4.57 FEEG Y 14.88 Ul
27 41.86 REEETR 5.98 JEETG Y 16.79 m
A4E 23.27 EN LY 4.39 J S G 13.53 il|
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Fig.3 Horizontal distribution of E and A value in Pingyang West Bay during 2014 —2016
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Table 7 The quality of COD,N,P pollution flowed into the sea during

2014 -2016 t
= ——

SAY AR R
1 COD Ammonia Total
Year .

nitrogen phosphorus

2014 1169 773 27 793 53 895
2015 1102 359 10 471 19 848
2016 917 024 6 504 18 140
3 &g

(1)2014—2016 4535~ FH PG 45 Vi 1 ¢ )22 ¥ /K K ot 4241 11
DIN \DIP ¥ % 45 T DU KK SiAw i, DIP 1 DIN ¥ & 3%
AE R, 52220 DIN #e B eIk

(2)2014—2016 4FF-FHVE 75 X /2K BT 2FR E 1
H>9, W EE B, & ERMBRERANBE TR
2014 FLAF A (H >4, N E 159452015 FF R MR 2 <A
<3, JEREEY R ML A(E >4, R HI5 Y4 ;2016 4
HE2 <A, BB EEY, HAR3 FAE >4, B/ Ei5Y,
SEE KB TTAMEITRY B, 307 A8 >4, 328 3 T, ™
BT,

(3) F-BHVE I ¥ X 3R 2K B v e 1 & 8 FR L PE A 2014
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