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Temporal-spatial distribution of nutrients and potential eutrophication

assessment in Shanwei coastal area
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LU Wen-ping, LIU Ling-feng

(Shanwei Marine Environmental Monitoring Center, State Oceanic Administration, Shanwei 516600, China)

Abstract: The spatial-temporal distribution characteristics of nutrients, influencing factors and nutrient
limitation in Shanwei coastal area of Honghai bay were analyzed, and the eutrophication risk was evaluated
combined with the potential eutrophication assessment model, based on thirty-two cruises at three stations
carried out during 2016—2018. The results showed that DIN in Shanwei coastal area met the second and third
class seawater quality standard, and PO4-P met the first class of seawater quality standard, which satisfied the
requirements of marine functional zoning. The spatial distribution characteristics of nutrients showed that the
closer it was to Shanwei city, the higher the nutrient concentration was; the interannual variation was that the
average concentration of nutrients in 2016 is higher than that in 2017 and 2018; the seasonal variation was
complex, there were certain differences in different years for different nutrients. Correlation analysis showed
that the temporal-spatial distribution characteristics of nutrients were mainly affected by precipitation, salinity,
pH, chlorophyll a, suspended particulate matter and other environmental factors. The nutrient structure analysis
showed that there was phosphorus limitation in Shanwei coastal area of Honghai bay. Although the
eutrophication ratio was relatively low, it suffered a high potential risk of eutrophication. Pinqing lake was the

high risk area, and the high occurrence period was winter and spring.
Key words: Shanwei coastal area; nutrient; temporal-spatial distribution; phosphorus limitation; potential

eutrophication assessment
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Fig. 1 Sampling station (LYS5: Pinqing lake, LY4: Jinting
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Tab.l Concentrations of nutrients in Shanwei coastal area of Honghai bay

sy . LY6 . . LY4 . . LYS .
THfi/pg L H5H/pg L FHff/pg L W/ L /g L W Fl/pg L

NOs;-N 118+62 40.6 ~ 285 116£72 46.8 ~ 331 151491 67.1 ~351
NH,;-N 119+29 64.3 ~ 195 131+35 70.7 ~ 196 142+59 55.6 ~ 302
NO,-N 10.44+9.6 0.5~40.2 12.849.3 0.8 ~46.0 19.0£16.1 0.7 ~69.9
DIN 248481 116 ~ 462 260+£102 123 ~ 511 3124125 142 ~ 578
PO4-P 11.8+11.6 1.4~4938 14.1£12.6 1.4 ~47.6 20.5+15.7 1.8~56.6
SiO;-Si 366136 134 ~ 690 376+152 119 ~ 751 498+251 112~ 1190
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Tab.2 Proportion of DIN components in Shanwei coastal area of Honghai bay
. LY6 LY4 LY5

0 NO;-N/(%) NH4-N/(%) NO,-N/(%) NO;-N/(%) NH;-N/(%) NO»-N/(%) NO;-N/(%) NH,;-N/(%) NO»-N/(%)

B 48.0+10.5 50.6£11.0 1.4+1.0 42.3+10.2 53.9+10.1 3.7+1.4 46.7+13.2 48.9+13.4 4.443.1

HZ 445+ 7.4 52.0+7.5 3.543.1 458+ 8.3 51.0+9.4 3.242.0 474+ 8.6 48.7£17.7 3.943.0

BHZE 4054105  54.8+113 4.8+4.1 37.8£7.8  55.5£7.2 6.7+4.7 45.0£17.4  45.6%154 9.4+7.7

X7 49.9+11.6 44.5+11.0 5.6+1.7 43.5£10.8 51.1+£9.4 5.4+1.9 48.4+14.6 45.5£12.2 6.1+3.1
FIE 45.7+10.5 50.5+10.8 3.843.1 42.4+9.6 52.949.1 4.7+3.1 46.9+13.2 47.2+12.0 6.0+4.9
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Fig. 2 Seasonal variations of nutrients during 2016—2018
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Fig. 3 Monthly variations of nutrients in Shanwei coastal area of Honghai bay during 2016—2018
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Tab.3 Correlation analysis between nutrient and environmental factors in Shanwei coastal area of Honghai bay

B A T £ R e pH DO COD HiES 4k &a B
PO,-P -0.241" -0.580" ~0.106 ~0.165* 0.199* —0.106 ~0.054 0.095 0.185%
NO,-N 0.054 ~0.124 ~0.154 04507 —0.172%  —0.040 0.009 0.077 0.097
NO;-N 0.255" 02887 02047 _.193* -0.102 ~0.093 0.040 0.086 0.092
NH,-N 0.080 -0.162% 02537 -0.280" ~0.155 0071  —0.099 0.031 0.020

DIN 0.165" -04257  -03407 0225 ~0.035 ~0.115  —0.025 0.068 0.176*
Si0;-Si 0217" ~0.125 -0414"  —0.179* ~0.131 0.179% 0.054 0322" 0.151
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Fig. 4 Nutrients ratio in Shanwei coastal area of Honghai bay during 2016—2018
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XS AR B SR A DTk, N A R R A
WEM: . B SO B SRR A5 43 B T LA Y, 41
TRE VS I R 3 3 T 352 B — o B R A, PRI, A

SR FH S0 AR B8 0 0 v A 1 B R AL TR AN AR
AU HEATIEAY, HARRI SN WA 4. AR TE
P 5 E IR TEM AR R R 2016—2018 4E£T 7 V5 1l)
B R AT R B SR, 45 R TR 5
PEM 25 S B A8 FR 10 LU 9] o 35.6%, HhEE S
FE 05 12.5%, & E IR 0 8.1%, i FR | B s 3R
(IVp) i 28.8%, B v 4% PRI W 7 1 3 3 97 (Vp)
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5 |0 S A v AR LG, 20 vl
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Tab.4 Classification of nutrient levels of potential eutrophication assessment

5 BRI DIN/ug-L”' PO,P/ug L’ N/PUEEAR )
I ETT <200 <30 8~30

I TR SR 200 ~ 300 30 ~ 45 8 ~30

11 EHETR >300 >45 8~30
IVp WRRR ] BB SR 200 ~ 300 - =30

Vp BEP AR E R B TR >300 - 30~ 60
Vip BRIV MR >300 - >60

IVy RUR ) P R 57 - 30 ~ 45 <8

Vy R AFERRENEEE & E TR - >45 4-~8
VIy SR e - >45 <4

M BKT, FoE R — I 6 J—10
A, EEE SR E IR A 12 A —IRAE
3H, W, 4 FBRIENR R UK R E SR
B W 540, 0 F i LY'S s
B E SR I T LY4 3507 LY6 whifi, X
T2 R A o TR T R 0 495 AR HE RN K A4 AE
AN R X SRR R B A . DAL, T I
SRl T e Vi A A R AR A v KU X
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ZR o DRI A AR L4, DINFI PO,-P
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Tab.5 Potential eutrophication assessment results in Shanwei coastal area of Honghai bay during 2016—2018

i ] LY6ER LYGEE LY4EZE LY4Ji)2 LYSEER
2016—01 Vo Vo IVp Vo Vo
2016—02 Vp Vo Vo Vp I
2016—03 Vp Vp I I I
2016—04 Vp IVp Vp Vp I
2016—05 IVp IVp IVp IVp 11
2016—06 I I I I IVp
2016—07 I I I I I
2016—08 I I IVp I Vp
2016—09 I I I I I
2016—10 I I I I I
2016—11 IVp IVp VIp IVp 11
2016—12 I I 11 11 I
2017—01 IV, IVp IVp IVp IVp
2017—02 I I I I I
2017—03 IVp IVp I I Vp
2017—04 IVp IVp I I I
2017—05 IVp I IVp IVp IVp
2017—06 VIp VI, VI, Vp Vp
2017—07 Vi, IVp VI, VI, Vo
2017—08 I I I I I
2017—09 I I I I IVp
2017—10 IVp Vp IVp IVp Vp
2017—11 Vp IVp IVp IVp IVp
2017—12 I I 11 i IVp
2018—01 11 11 11 I 1
2018—02 I I I I I
2018—03 I IVp II IVp IVp
2018—05 I I I I I
2018—07 I I IVp I I
2018—08 I I I I I
2018—10 I I I IVp IVp
2018—11 I I I IVp IVp
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i, U H AT M EE IR A R (H AR
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