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Spatial and temporal distribution of nutrients and eutrophication evaluation

in Dongying inshore
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Abstract: To gain deep insight into the existing conditions of nutrients along the coastal sea areas of Dongying,
the paper studied specially the sea areas governed by Dongying. Based on the sea water quality monitoring data
in spring, summer, autumn and winter from 30 monitoring sites of the coastal sea areas of Dongying, the paper
explored the spatial-temporal distribution laws of DIN and DIP in the nutritive salt along the coastal sea areas of
Dongying. Eutrophication index method and potential eutrophication evaluation mode were used respectively to
evaluate the degree of water quality eutrophication of the entire sea areas. As indicated by the results, the DIN
concentration in spring, summer and winter from more than 80% monitoring sites along the coastal sea areas of
Dongying was unexceptionally up to Class II sea water quality. Spatially, the DIN concentration in the south

was generally higher than that in the north. On the whole, the DIN concentration in autumn tended to be higher

Y s AL #A: 2022-07-11, 18T B £8:2022-09-07

E & H: HEEERRHEL A /E L U4 % BT H (2013DFA71340)

YEE v el 18 (1986—), 2o, INARFEI N, L, TORRIM, i taliife i PR 458 W) K 37 5T 77 1], E-mail: gaoyuanyuan216@]163.com
BIREE: T2 (1986—), 53, B TARIN, 3298 R GBI 3K BR 458 W 2 AR 5T T4, E-mail: Xiaoyiw858@163.com


mailto:gaoyuanyuan216@163.com
mailto:Xiaoyiw858@163.com

814 % # 7

oM F %41 %

and only 6.7% monitoring sites met Class II sea water quality. No significant difference in seasonal changes and

spatial distribution was noticed. As suggested by eutrophication index evaluation results, the sea water

eutrophication along the coastal areas of Dongying tended to be higher in autumn only. According to potential

eutrophication evaluation mode, unexceptionally the nitrogen-phosphorus mole ratio along the coastal sea areas

of Dongying was greater than the Redfield ratio (16). On the whole, the coastal sea areas were under

phosphorus limitation, especially in autumn. About 93.3% monitoring sites were under phosphorus limitation

and potentially eutrophic. Research findings of the paper will lay scientific basis for a good understanding of the

temporal-spatial conditions of the offshore sea environment and overall land-sea environmental governance of

Dongying. Besides, it will give technological supports to pollution prevention of Bohai Sea as well as

ecological protection and high-quality development of the Yellow River.
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Fig. 1 Distribution of sampling stations in Dongying
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Tab.2 Concentration of different nutrients in surface water of

Dongying inshore in 2021
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Fig. 3 Distribution of DIP in Dongying inshore in four seasons of 2021
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Fig. 4 The results of potential eutrophication assessment in

surface water of Dongying inshore in 2021



% A

ok

% 6

3
JED|
JED]

A AR B A R AL

819

il TR B RS (IV p) A3 07 1 EEh 46.6%, Tl
B ol 85 7E M R SRR A (VIp) B3l 47 5 R
16.7%; Bk 2, F0E FRRE (T ) B sh 7 5 e R
3.35%, i Bl v B 8 R (IV p) B 5467 5 L
K 3.35%, Tl BRI VER A P 7 RS (VL) 3t 7
di N 93.3%.

N/P 2 i o 28 I R G 36 0 KR O R
A TTHR Y AR AR . — FREVR WA A DT K
B N/P R 16 = 1, A 25 3k e sl ot AR T R 5 | ke
TFWEAR ) 04 A 4K A2 B — AR IR 5 T R A R
HIPYL p R AT, 2021 4R, 7R T I

R Z KR N/P ¥R T Redfield HAE(16), 2
PR RS . 458 4 AN Z=15 10 N/P 23 [A] 40 A
([ 5)Ar 0L, N/P e E Bk Bl B 25, 1M
A2 2R FVRK 2R B4 7R BT 11 B e b TR
S IR X, B IU R I, 93% R 67 Sk
FR T 7 1 & B IR RS (V) o AH R 9T 3 B,
T N/P 558 g 1 LR T i Sk SUIE AR ARl oK
i, WISz < G HIsT R 7 S, 5w
8 A= 77 R 5 e B o, i D e HE A R AT, DA
SECN/P TR, Db, A ) N Y R
W oNEHEE,

Z
>
I
=¥
2 1100
@ 1000
- / 900
5 [ B 800
= | ) 700
% / ) ‘, 600
- ( s 500
R R I 400
= " £ 300
S | 200
S 1
&= 0
o
118°00'00”  118°30'00”  119°0000" 119°30'00"E
(a) &7 N/P
Z
S
S |
@ 1100
B 1000
900
. { 800
[=3
S | 700
g i
< ) -, 600
"‘ ( ' 500
o 400
I L
L > --%y ARET L300
S J 200
=
g 0
o

118°00'00”  118°30'00”  119°00'00” 119°30'00"E
(c) % N/P

Z
>
S - -
=y
I ) B 1100
o0 ) ]
d e ¢ 1000
N 900
: ! 800
=}
S | | 5 700
[=] \
% ) 600
I f
500
{?«Fg KEm 400
) o © 300
8 =1
2 200
[ 0
118°00'00”  118°30°00” 119°00°00” 119°30'00"E
(b) H%EN/P
Z
S
1S
S |
o
[
o

38°00'00”

=
154
=g
o
&~
Lag]

118°3000”  119°00°00” 119°30'00"E
(d) Bz N/P

118°00'00"

5 2021 ERETIAEEE 4 NETR N/P(ERLL) Z=iE 9%

Fig. 5 Distribution of N/P in Dongying inshore in four seasons of 2021

3 i

(D ARE T R R 2K K 4 422795 DIN
B BE YL LA 0.009 ~ 0.576 mg/L, MZET5 43045 L
F, 2021 4F 255 17T A M 3 DIN ¥ B S PRk 2=
W, A FRZ, BREME FRARNFFIE, &
% K2 HZE3AZT DIN 4 2 KKk

o 1 3t 037 5 LU TE 80% LA |, 2% [7] 43 A7 B K 1
P A JER A AR 3 Bk ZE DIN R,
5 A 20U 7K K T bR v A 35 47 A7 AR 6.7%,
W B A3 A SE(E 2R P S BOR e R S (B IX, A AE P L
TV S PR X . X EER R T 2021 4B
{14) 55 % T 3 S BOHE 0] NI AR O e R M F v
A7, GRS 2 S Y ) N T 3 o R B, (A5



820 PSR S S

SR

%41 %

DIN ¥ T+ -

(2) AT T R 4 2275 DIP vk VG
Fil 4 ND ~ 0.015 mg/L, DIP ¥ J& 435 7F M v e &
I, BT i 437 DIP Y45 & — 25 KK BAR o,
Ze AR S A o0 A R B B 25 5 . ek
HE L Y i FH o A5 8 P 199 sk 2D J2 i 3 DIP N\
38 T RV DIP ¥ BRIy F2 2 A

G RENIRRERRA SR, EF EIY/NT
LRI E SR, BE-Aui2RES
B, 5 3.3%. Bk FE ENE AL FR K,
11/l 7 52 IR B e 3Rk, 5 L 36.7%, — 1
st EBP R E TR, S 3.3%. 2021 4R, AR
B R R B R R RS A, oA
BT AR LR E IR

(4) 7R B T L Rt R S A K AR B N/P 35K F
Redfield IWE (16), 2 IBEFRHPRA, B0 0N
8, 93.3% 13 57 hy Tl B ) 08 AE M SRR,
H&Z 2 Mk N/P 23 8] 43 A ¥ 7 2 1
6 30 R S S v 00 v L X, 2 il B BN g
Y55 Yetb R E 2L

BE 3k

(1] 5K, FRIRTE, 20, A8 T AL 2 I PR SR SRR DL 4y
Mr[9). MR S5 B, 2013, 3: 98-100.

(2] MESAR. AT AR E TR Mk A REBOR [J]. 576 ik, 2009,
26(6): 57-58.

(3] XUz, Xee, # 5(, 45 ACE T UL RIS E &M TR /)
ATRAE 5 BRARE BT PP [T, WV M BT I, 2021, 37(8): 64-
72.

[4] ZHOU L M, SUN Y, ZHANG H H, et al. Distribution and
characteristics of inorganic nutrients in the surface microlayer
and subsurface water of the Bohai and Yellow Seas[J].
Continental Shelf Research, 2018, 168: 1-10.

(5] XUXZE, HFF=, 8 ¥, 45 ISR SR EL LR S AR R
AR HVERT). Wl Bk, 2011, 32(4): 1-5.

(6] XI 7, KAER, ¥ 3%, 45 W) L BT BUE FR3RAT 0 I
EBRARAL A TN, VEEIE R, 2013, 32(4): 383-388.

(7] EHEEFE, BERE, 7h W 20184 F Z I T3 M 5 24k
S S BRAVRAAE(T]. Sl B2k, 2021, 42(6): 15-23.

(8] X Mg, ZEFFJ, HOTA, % B =ML RIFEE T

A5 5 EFAEN ). KA, 2012, 31(1): 14-19.

(9] MUMEST, JELR %, TRiNYE, 45, SEMIVE B IR0 B SR bE
SRS E R T]. VPR R BTV, 2019, 35(4): 1-9.

[10] Gangshiyouli. The Pollution of Shallow Sea and the
Occurrence of Red Tide, Mechanism of the Occurrence of Red
Tide in Inner Bay [R]: Japan Aquatic Resources Protection
Association, 1972, 58-76.

(11] MRt & W JLRTE, 5. MK B IR 7 ik i s
R 5 I FHEUIR[I]. HakFl24 3k, 2018, 33(4): 373-384.

(12] ARS8, FEMHE, ZRORF-. B o B SR AL AR ) B )
BRI I]. R, 1983, 2: 41-54.

(131 SBTAR, Fo/hBH. v [ 0T 2 g 4V 78 1 8 SR AL AR B2 A OF
W11, BiEsHEE, 1998, 17(1): 64-70.

[14] FEIEMN, PEd A, RS, 5. WRYIGE Rl AL B S 23R8
e 3 K 5 AR kAR 1 e R D). IR EERL 2, 2016,
35(6): 908-914.

(151 R, WriLas i 5 i et 8 32 BUIR S PR [D]. B - #iiL
TR, 2021,

[16] FEMEE, JEH 2%, mMESE. 0, B L X WIAh AR e A Rk
PRS2 I B e R0 5 4 A FH 1. TEPR2#4R, 2006, 28(5): 117-122.

(17] AT, FRA, R, % BHS IR P AR A 5
B ETLBIIE[]. HEERLE R, 2005, 23(4): 466-471.

(18] 4 7K, XZE 6. Mg 7 I ol 0y %o 88 1 v SO AF 0 4 JR 1.
BRELEIERE, 2013, 28(2): 253-261.

(191 2= o, Wk, X %2, 45, ERIBVT OB o1 . Bk
TR A L[], VR IEE, 2018, 36(2): 279-289.

(201 Z= AR A IR V25 R0 g 1 V25 UKL B 04 43 A i o A5 e Aot
R D] JEI: HITR, 2019.

(211 FEMEmE, A7, FFAE L, 55, 201 SAF 0L A s 23 1y
23 S AR RRAE (D). 2 TRE, 2018, 37(4): 53-61.

[22] BRuEHE, X2, MR, 45 i SENNE DAY /K S
WERRER N 2C ¥ 1] ML, 2003, 22(2): 110-114.

(23] ZEosil, TRFE, 220, 5. SENNE B IR0 23 [ 43 A REAE 1
AFEFPRASAEAT D). W R, 2018, 37(4): 411-423.

(24] 5k, oRBEHE, B 45 H SN TS T K IR
BB SRR [I]. Ml Bl24 3k, 2009, 30(3): 103-111.

[25] £ 7, WedR, B, 45, 201 94F )i AU B SR 8 2 A8
PR R EFAIRBLLT]. HFFEFRE AL, 2021, 40(6): 915-921.

[26] A5 H. MG FRIFAED AR SCEM]. ET: TR R
1, 1986, 106.

[27] Febk, #EIEE, 257058, % R =4 — RS TCILA
RS0 o E R A ), 2008, 38(4): 619-
622,626.


https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.1016/j.csr.2018.09.001
https://doi.org/10.3969/j.issn.1000-7075.2011.04.001
https://doi.org/10.11840/j.issn.1001-6392.2013.04.004
https://doi.org/10.15928/j.1674-3075.2012.01.012
https://doi.org/10.11867/j.issn.1001-8166.2018.04.0373
https://doi.org/10.3969/j.issn.1671-6647.2005.04.011
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.3969/j.issn.1671-6647.2018.02.013
https://doi.org/10.3969/j.issn.1002-3682.2018.04.007
https://doi.org/10.3321/j.issn:0254-6108.2003.02.002
https://doi.org/10.11840/j.issn.1001-6392.2018.04.007
https://doi.org/10.3969/j.issn.1000-7075.2009.03.018
https://doi.org/10.12111/j.mes.2021-x-0136
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.1016/j.csr.2018.09.001
https://doi.org/10.3969/j.issn.1000-7075.2011.04.001
https://doi.org/10.11840/j.issn.1001-6392.2013.04.004
https://doi.org/10.15928/j.1674-3075.2012.01.012
https://doi.org/10.11867/j.issn.1001-8166.2018.04.0373
https://doi.org/10.3969/j.issn.1671-6647.2005.04.011
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.3969/j.issn.1671-6647.2018.02.013
https://doi.org/10.3969/j.issn.1002-3682.2018.04.007
https://doi.org/10.3321/j.issn:0254-6108.2003.02.002
https://doi.org/10.11840/j.issn.1001-6392.2018.04.007
https://doi.org/10.3969/j.issn.1000-7075.2009.03.018
https://doi.org/10.12111/j.mes.2021-x-0136
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.1016/j.csr.2018.09.001
https://doi.org/10.3969/j.issn.1000-7075.2011.04.001
https://doi.org/10.11840/j.issn.1001-6392.2013.04.004
https://doi.org/10.3969/j.issn.1005-9857.2013.03.021
https://doi.org/10.1016/j.csr.2018.09.001
https://doi.org/10.3969/j.issn.1000-7075.2011.04.001
https://doi.org/10.11840/j.issn.1001-6392.2013.04.004
https://doi.org/10.15928/j.1674-3075.2012.01.012
https://doi.org/10.11867/j.issn.1001-8166.2018.04.0373
https://doi.org/10.3969/j.issn.1671-6647.2005.04.011
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.3969/j.issn.1671-6647.2018.02.013
https://doi.org/10.3969/j.issn.1002-3682.2018.04.007
https://doi.org/10.3321/j.issn:0254-6108.2003.02.002
https://doi.org/10.11840/j.issn.1001-6392.2018.04.007
https://doi.org/10.3969/j.issn.1000-7075.2009.03.018
https://doi.org/10.12111/j.mes.2021-x-0136
https://doi.org/10.15928/j.1674-3075.2012.01.012
https://doi.org/10.11867/j.issn.1001-8166.2018.04.0373
https://doi.org/10.3969/j.issn.1671-6647.2005.04.011
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.11867/j.issn.1001-8166.2013.02.0253
https://doi.org/10.3969/j.issn.1671-6647.2018.02.013
https://doi.org/10.3969/j.issn.1002-3682.2018.04.007
https://doi.org/10.3321/j.issn:0254-6108.2003.02.002
https://doi.org/10.11840/j.issn.1001-6392.2018.04.007
https://doi.org/10.3969/j.issn.1000-7075.2009.03.018
https://doi.org/10.12111/j.mes.2021-x-0136

	1 材料与方法
	1.1 样品采集和分析
	1.2 评价方法
	1.2.1 富营养化指数法
	1.2.2 潜在性富营养化评价法

	1.3 数据分析与统计

	2 结果与讨论
	2.1 营养盐时空分布特征
	2.1.1 无机氮的时空分布特征
	2.1.2 活性磷酸盐的时空分布特征
	2.1.3 水质指标相关性分析

	2.2 富营养化评价
	2.2.1 富营养化指数评价
	2.2.2 潜在性富营养化程度评价


	3 结 论
	参考文献

