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Fig.1 Sampling stationsin the Bohai Sea
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Tab.1 The contents of nutrients in the Bohai Seain Spring and winter of 2014 (ng/L)

KEZ

F

- - NH;-N IN POZ-P
Season  Water-course NO-N NOs-N 4 4

&% )z Surface 4.60 80.55 25.48 110.63 15.29
Winter (0.65-18.98) (19.96-234.03) (0.59-114.44) (27.05-327.93) (3.17-25.72)

Ji£)Z Bottom 3.67 68.50 14.60 86.77 15.93
(0.93-16.76) (3.20-162.07) (0-97.20) (6.52-266.41) (1.66-27.23)

H # 2 Surface 7.77 74.36 48.96 131.09 13.18
Spring (2.04-20.37) (11.42-217.44) (9.68-152.29) (51.92-262.53) (6.79-76.59)

JiEJZ Bottom 8.28 68.77 90.91 167.96 11.84
(1.49-47.59) (2.64-217.44) (41.18-172.58) (73.36-292.47) (3.10-54.25)

TE: 55 NEUE B
Note: Datain bracket denoted the range



12 ook B

%37 %

15.61 pg/L . 113 1 7] LAt , B A B 7K 38 NO,-
N. NHz-N P& s TS, 2l 1.94 15,
3.49 £, NOz-N [ &R AHE AN E, 1 POT-P
I E LT AT, YNAF 80%., X BEMEFH
WA NO3-N AR ICHLAN E AR, b
Fe A5 51 S B2 ) 72.8%F01 56.7% . JIKJZ 1) 78.9%F
40.9%; NH;-N & f 5 2 3% 2 0 5 5 LA W)
23.0%. 37.3%, K245 16.8%. 54.1%; NO,-N
RBMEFEZRIZDHE YA 4.2%, 5.9%, JKZ
St 4.2%. 4.9%.,

S5 AKOK bR HEAR FL A T LA, &2 (2H) TEL
REARIKCAR T K — PR HE(E (200 pg/L). FHorr,
FEA 4 A5 TCHLUE S B K — bR (e, IK
JZH 34 TEHUE A i K — 2R i, AR
ROHIN 7.8%. 5.9%; TG MEBEIRER AR K-E =T
K — AR UE(E (15 pa/L), FEA 26 A5G 1% ek
MR 46 Ot K — AR E(E, 2 24 G TE
PEBE IR Eh & B i K — AR EE, B AR R BN
53.1%. 49.0%.

F (5 H) LA B IKEAL F K — S hn i
(200 pg/L), Hirp, FEA 7 W05 YA S BT
K —RFRUE(E, REA 12 DI TCHLA & i
MK —SArUEE, PR30 14.3%. 24.0%; £l
Sl PR R ki YA T IR K — AR ME(E (15 pg/L).

22 EFREKES WIS

HIE 20 LIE T, DIN &2k | RES kit
A3, TR ERES. K2 DIN fE#hiHh
WA — D REEW A X, I i o m AN EE AL, 3
MEJCIZE DIN SF{EZi 24, trg 1) b 2B AR
s, HA KSR 5], FZ3R)Z DIN E)
T — AL A X, I L [ AN
TG 3 2R 725 R SR M 5 8 9 11 R ST K e (i L A 4
FF ) A B R, )2 DIN gt sk
JEAARL, 45T 43 AT a8y 2 28 7 1) i T v 0 2 e
W, XF POY-P . JKIZNMEA—S, TEihiE$
TR — RN BRI A IX, ol [ Sh 25
RS, SIS S HL M ., M mdLE
BT E Y, FEERZE POT-P 1ERIMIE R A
LR AR — ML G X, I i e gh
ERWREAGESE, 555 (20020 58 A —3 ., R
PR B2 i R ok A K S 80 PO -P Y,
A TR POY-P SR A R AR S M A
X, HAERT M TS 52 KAz S s, SR MM V5 X6 2 )
HMZ T, T B M T ARG B R A (2 %

F X o AR ORI R, & BB 45,
HEIR)Z POT-P LEMI A — MRS AL
AR, JF L 1) A1 B R 3

23 EFRBEH

N/P Eb (7 Eb) 2 RIS PR T 28 XK I s 5 F4k
M E LR bR, —BIK P IER N/P LLEHR 16: 1
(Pilson, 1985), VEIFAE ) /K 8 HUA N/P EEE A
290 16« 1(FREE, 1986), i Bk = sl AR AR il B [k
T Ui A 1 A K A2 B R — R R B A T R Y BRI
(Redfield et al, 1963). #i4ls 2014 4F )i 4 B FI K 5=
AL R R (R 2), WAL RKEORE, 4
ZXE N/P U5 Redfield A —2, JIEJE N/P
HAEAE T Redfield HUE, 4427 5 50 2544 B KT 1%
i F Redfield HLfE, TCHLA BAFFXT EHt, AR
EREZE N/P HE Y 5 T Redfield Hff, 439 FbIE
H ON/P FfE s 1.38, 1.96 1%, %2 JCHLu i A5 A0 % it
=, R T A A A B BR i R, 5 94145 (2005)
IR S SR —3 . NIP LUIE A T s 202 BT HLA &
BT E R ATE, i LA R B, 55
BN BE, 5HETH2012) B 5T 45 Al — .

24 EFRBSH

TR FRAR ISR HHE TR B A KR B 2 5
P, QSR A KR R E SRR R T ITEFE R, s
WK AE A B RGOV, A B SRS R L . HAT,
] P A0 XTI K B R AR R AT G — B VT A o A
RI(H AP TV G 25, HiiZEa5iE, 1987, Mo,
1996; REfEILAE, 1993), AT AR 0 T 45 45 (1998)
P2 U AR B AP BT A o B IR
R 3% 3,

iz H R PEMAR, XTihie 2014 4R 4 R4 2
SMRE BT, SR EIR, 2014 4
R R K S F2KOP AL, WE A E IR K
(& 4),

25 FBHITERRSH

KA WU G 25 G 48 BOR S T RN Gl 16 SC A%,

1991), HALI5YL5H I 5,
a—COD N, IR DO
COD, IN, IP, DO,

A, ANAPLG Y% COD;, IN;, IP;, DO
Oy T A TP JOHLEE I A A S
{H; CODs. INs, IPs, DO43 3l h—JME KK ik,
439 2.0, 0.2, 0.015, 6.0 mg/L.




Wi BLSE: 2014 4R 4 22 A0 A TR K 8 SR ER I 23 AR ARRRIE 2 5 8 SR AT

N N

41° 41°
(a) &ZF3KZDIN
DIN Winter in surface

(b) £#ZFJX)=DIN
DIN DIN Winter in surface

40° 40°

39°

39°

38° 380

° | | | | 1o °
3" e 119° 120° 121°  122°E 37° g 119° 120° 121°  122°E
N N
41° 41°
(c) HZERZDIN (d) £ZJK/ZDIN

DIN DIN in Spring in surface DIN DIN in Spring in bottom

40° - ' 40° -
39° 1 2 o ' 39°1
38° - g 38° |-

37° | | | | | o

3701 | ! | 1.
118° 119° 120° 121° 122°E 118° 119° 120° 121° 122°E
N N
41° 41°
() XFERZEP O ABIKZEP

P in Winter in surface P in Winter in bottom

4001 400
39°1 e ' 3901

38°— 38°—

3701 | | | IR

370 | | | | 1.
118° 119° 120° 121° 122°E 118° 119° 120° 121° 122°E
N N
41° 41°

(@ FERZEP
P in Spring in surface

(h) BEKE P

P in Spring in bottom

400 — 74 400 —
39° e 39° 1

38° — - 38° —

37° | | | | L 37° | | | | o
118° 119° 120° 121° 122°E 118° 119° 120° 121° 122°E

2 2014 4F )i R4 2 I % DIN, POF-P V- 1fi /3 fii
Fig.2 Distribution of DIN and PO} -Pin the Bohai Seain winter and spring of 2014 (ug/L)




14 ook B

37 %

®2 2014 ERiBAHEFEEITAER
Tab.2 The relative composition of nutrients
in the Boha Seain 2014

H Month JKJZ Layer JFEF e N/P
2 A #JZ Surface 16.13
Feb.(Winter) Ji£J2 Bottom 12.15
5 H #JZ Surface 22.02
May (Spring) Ji$JZ Bottom 31.41

WATE AERZE R S35 ML, FI T35
KSR PE, 2014 4F4ZR(2H)A fHI/N, S 0.66,
JEAVLIS PR T 9, KL, HFGH)A HH
1.05, J@APLISYARE N9, KFITFIAZH5 Y,

3 it

(1) #hifF 2014 4EEF TN A & EACE T4,

*k3 BEBEEFNTMIRAE
Tab.3 The evaluation standards for potential eutrophication

é%j’d”e B Y Nutrient level DIN (mg/L) IP(mg/L) JF b N/P

I 3% 3% Poor nutrition <02 <0.03 8-30
I HEEEFF Medium nutrition 0.2-0.3 0.030-0.045 8-30
Il &S Richnutrition >0.3 > 0.045 8-30
Ve BRI H B8 5% Medium nutrition with limited phosphorus 0.2-0.3 - > 30
Vo WP R %1EAEE 5 2 37 Potential rich nutrition with medium limited phosphorus > 0.3 - 30-60
VIp BRI 7EM: & % 3% Potential rich nutrition with limited phosphorus >0.3 - > 60
IVy AR % 3% Medium nutrition with limited nitrogen - 0.030-0.045 <8

Vi AP SRR e E & 3% Potential rich nutrition with medium limited nitrogen - > 0.045 4-8

VIn A PFRHE7E M & B 3% Potential rich nutrition with limited nitrogen - > 0.045 <4

x4 2014 FigKIEEFEETMH
Tab.4 Assessment on the nutrition style in the
Bohai Seain 2014

A DIN IP JET L ey 3
Month (mg/L)  (mg/L) N/P  Nutrition level
2 H Feb. 0.099 0.016 14.13 |
5 H May 0.150 0.013 25.55 |

E: RPEdE R REFY

Note: Data obtained from the cuerage of surface and bottom

*k5 BIFEENIR
Tab.5 Evaluation and ranking of organic pollution

VE YU FE AR /NG .
at PIPTDRERIL o i
Avalue ganic potil Water quality evaluation
classification
<0 0 K 4F Fine
0-1 1 4T Better
» ) I T e
Getting polluted
2-3 3 EB{“‘E‘% .
Slight pollution
34 4 qugﬁ% .
Medium pollution
M Y 1
45 5 R IREE S

Severe pollution

NO2-N . NHz-N -3 & 5 43 & 4 2= 1) 1.94.3.49 £,
NO3-N V-4 & A2 AW, 1fif POT-P -2 &
MTFLSE, HRNETEN 80%, S KKTATHEML,
A28 (2 B TR S i SRR T K — bR (e
(200 pg/L), V& MEBERR R & SR KT 0 & T K —
FEHRUE(E (15 po/l) . H (5 H ) THLA & &2 B KFEIK
FEK—BFRUE(E (200 po/L), & PERERR £ & £ 4
ST K — AR EA (15 pol/L)

(2) MAKF4r4ik B, DIN FEEARETFEET
IR R, T POZT-P i &3 I T R
Sy A A, W DR, MY DIN Al
POY-P S5l 44 i 4k o

(3) 2014 4F-ishif 4 F 7 SR ER S5 M) AR P i AIK T
Redfield L ff , M2 N/P % & T Redfield Foff,
B2 TCHLE N il T U A i A ) BR A PR 7

(4) iz FTErE B S Rt I, 2014 4
A BB ZNGEAKIBE AR, BB EFRAKT-

(5) 2014 44 ZE (2 H) A ML Y464 A {E K 0.66,
JEA LG PRRE T K, KRS FFGH) AL
e AN 1.05, @A WG YL T4, KT IAZ
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Study on Temporal and Spatial Variation of Nutrients and
Evaluation on Eutrophication in the Seawater of the Bohai
Sea in Winter and Spring of 2014

SUI Qi*?, XIA Bin?, XIE Hanbing®, CUI Yi?", CHEN Bijuan?, CUI Zhengguo?, DING Dongsheng?

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao  266071; 3. Qingdao Center for Food and Drug Control, Qingdao  266000)

Abstract

In this study we evaluated the level and distribution of nutrients in the Bohai Sea based on

the survey in the spring and winter of 2014. We found that compared to winter of 2014, the level of
inorganic nitrogen was higher in the spring, and the average contents of NO,-N and NH-N were 1.94 and
3.49 times higher in the spring respectively. However, the average content of PO -P in spring was about
80% of that in winter. According to the seawater quality standard, in winter the inorganic nitrogen content
was lower than the first-level seawater standard, and the active phosphate content was slightly higher than
the standard; in spring the inorganic nitrogen content was lower than the standard, and the active
phosphate content was lower too. In terms of horizontal distribution, the coast area had higher DIN but
lower POZ"-P than the central area. Due to the effects of runoff river estuary the isolines of DIN and
POZ -P were dense in the Laizhou Bay. In winter of 2014 the N/P ratio was slightly lower than Redfield
ratio, but in spring the former was higher than the latter and there was a relative lack of inorganic
phosphorus. According to the potential eutrophication assessment model, the nutrition level was poor in
both winter and spring of 2014. In winter the organic pollution index A value was 0.66 and the organic
pollution level was 1, indicating good water quality. In spring the organic pollution index A value was
1.05 and the organic pollution grade was 2, which meant the water body started to be polluted.
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