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Study on temporal and spatial distribution of nutrients and

eutrophication in the seawater of Jiaozhou Bay wetland
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Laboratory of Fishery Resources and Ecological Environment; Yellow Sea Fisheries Institute, Chinese Academy of Fishery
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ABSTRACT Based on the environmental data surveyed in February, March, July, August,
September and November,2009,the temporal and spatial distribution of nutrients and eutrophi-
cation level in the seawater of Jiaozhou Bay wetland were studied. It was found that: (1) The re-
gions with higher content of DIN and DIP in the seawater of Jiaozhou Bay wetland were roughly
located at the estuary of Dagu River and its adjacent waters,and the horizontal distribution of
them were mainly controlled by runoff amount of fresh water. (2) There were apparent seasonal

variations of DIN and DIP content in the seawater of Jiaozhou Bay wetland. Basically, their con-
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tents were positively related to the input of fresh water,i. e. ,the nutrient content was higher in
the higher flow period and lower in the lower flow period. (3) The eutrophication level of seawa-
ter was higher in Jiaozhou Bay wetland,belonging to potential eutrophication with medium phos-
phorous limiting. (4) Organic pollution was more serious in the seawater of Jiaozhou Bay wet-
land, belonging to moderate pollution level. (5) The Dagu River runoff was the main source of
nutritional substances such as nitrogen, phosphorous etc. Too much nitrogen and phosphorous in
the seawater had caused the eutrophication. Effective measures should be adopted to solve this
striking environmental problem.
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Table 1  Classification standard for the water eutrophication level

44 Grade # I % Nutrient level DIN(ug/L) PO;-P(pug/L) N/P
1 %8 3% Oligotrophic <200 <30 8~30
1 8 3% Medium eutrophic 200~300 30~45 8~30

il H % 3% Eutrophic =300 =>45 8§~30

Ve i FR i P BF % 3% Medium eutrophic with phosphorous limiting 200~300 / =30
Ve B P A IR =300 / 30~60

Potential eutrophic with medium phosphorous limiting
Vv A B T VR T P R =300 / =60

Potential eutrophic with phosphorous limiting

IV~ ZUBR ) P 3% Medium eutrophic with nitrogen limiting / 30~45 <8

Vi~ G v A5 R TR A P R R / >45 4~8
Potential eutrophic with medium nitrogen limiting

VIn PR T L R R / =45 <4

Potential eutrophic with nitrogen limiting
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K A LTS YL 25 B 18 BOE A DTG e S R0 o0 bl (3 2) (2 55 2009) X JB5E M ¥ 38 b v 3 A AL 75
ARBEFEAT VA . B

:C()DiJrINi IP, DO
COD, 1IN, 1P, DOs

K A AL Y48 %0; COD, \DIN, .DIP, #1 DO, 53 5|}y 4 %2 2 52 ; COD, .DIN, .DIP, 1 DO, %%
B — 28 K K T RR VR FRAE . 22 918 2. 0,0.2.,0. 015 1 6.0 mg/L,
F2 KEENS RTINS R

Table 2 Classification standard for organic pollution in water

A

A{f A value <0 0~1 1~2 2~3 3~4 >4
V& Yu e AN Y
RIS 0 1 2 3 1 5

Organic pollution level

g e

IR 5T P R A7 By T 52 275 G BRPETS Ye Moderatel J G g
Water quality evaluation Excellent Good Primarily polluted Slightly polluted Y Seriously polluted

polluted
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Fig. 2 Distribution of DIN in the seawater of Jiaozhou Bay wetland (pg/L)

TG PR IR £ & VU HITE 4. 68~121. 08 pg/L,FYME N 27. 77£9. 69 pg/L. & WA ] 0 16 MEwE R £h b 2
B RBAHLE) /A #2009 45 2.5.7.9. 11 F kg o] 11 K HAR 3 g 35 Ay 106 Ml 1 v 23 2 X, ¥ 9ty Jo 9]
TR N2 A 2 AR S TR A A P b ) AR R L R W R AR5 2009 AF 8 F A A T SUAE AE S I PE R IR AR
T B X, — AN R T IAT O R AR AT W I 5 — A T 4L B LARE I I 0% R (E X R BT BB S AT S — sk
7N AR HE s 8 KA G (BT 3D
2.1.2 R.BEEHRLGARER

JE M S 9 b 36 K b TE LR PRAE AR B L. LA 2009 4F 2 A & B .7 ARz .8 A& ERIK(E 4, il
TR AR Ak R S SR R T BE S VR AR I B G, 2 L KIRAR TR A 0 B RN X RS TR AR T
8 H Kl TR A ) K B A AUE SR B 2R R R

T VEBE R R & B 5 OE S REn R fLiE, 2009 4E 2~ 7 R E BT~ 11 AR TREHR A 4, 6Pk
MR R 1 ) B A8 A 3 5 0 TRT AT AR I o 109 28 Ak R S AE W 45 o BV S5 K0 0 M R R R K T P TR

Ak,

&



5 6 1 B R AE RN I M T K P IR R A IR 2 0 A S e AR AL 111

N N N
36.25° 36.25° 36.25
36.20 36.20° 36.20
5

36.15°] 36.15° 36.15"]
36.10° 36.10° 36.10°
36.05° 36.05° 36.05"
36.00° 36.00° 36.007]
35.95°L ; . 35.95°L . : 35.95'L : :

E120.10° 120.20° 12030° 120.40° E E120.10° 120.20° 120.30° 120.40°E ~ E120.10° 120.20° 120.30° 120.40° E
N N N
36.25% 36.25°10 36.25

& %

%2 2
36.207 36.20° By 36.20°

£

36,15 36.15° 36.15
36.107 36.10° 36.10
36,05 36.05° 36.05
36.00% 36.00° 36.00°
35.95 95° 5.95°

E 120.10° 120.20° 120.30° 120.40°E  E 120.10° 120.20° 120.30° 120.40°E E 120.10° 120.20° 120.30° 120.40°E

P13 e P TNl Y /K 0 P A R R 0 A (g / LD
Fig. 3 Distribution of DIP in the seawater of Jiaozhou Bay wetland (pg/L)
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Fig. 4 Seasonal variation of DIN and DIP in the seawater of Jiaozhou Bay wetland

2.2 RMNERMEKIRERETN

2.2.1 AMEERBREFLFEATLEART

PE 25 R0 45 A 03 PR 25 g S T ML LS 1 B8 FR Rh 21. 4396 ~100%0, Horpr 2009 4 5.7.11 H @ b5 R I
B (B 100%6).2.9 HRZ (328 97.62%) .8 H B Fs R IEAL (21, 43%0) , i 47 2 A 4y JC AL Z8 br £ 80 R
0.003~5.229 f%5(F 3),

25 A7 VR 2 Vi 3 M W R ki 6 R AR R 26. 19 00 ~100 %6, Horfr 2009 4R 8 H bR 2 5 (10026 ,9 Ak
Z(97.62%0),2 A HFRREAL26. 1920, Fi A W2 A 0 16 Mok e SE B AR5 800 0. 001~5. 855 fi5 (¢ 3).,



112 wwolk B 3 R %328

3 EZHR.EUBBRITNUZEEREERER
Table 3 Samples above the standard limit for DIN, DIP and COD

15 YR bR Ay A B AR R (V0) R A 3 A 5 Ye A A Ay WAL AR R (V0 bR AT G B
Pollution Year- Above limit rate Number of fold above Pollution Year- Above limit rate Number of fold above
index Month %) the limit value index Month %) the limit value
DIN 2009-02 97.62 0.432~4.062 2009-08 100. 00 0.127~3.501
2009-05 100. 00 0.130~3.638 2009-09 97.62 0.115~3.604
2009-07 100. 00 0.183~4.006 2009-11 69.05 0.001~1.102
2009-08 21.43 0.003~1. 302 COD 2009-02 4.76 0.285~1.006
2009-09 97.62 0.054~4. 486 2009-05 28.57 0.057~1.105
2009-11 100. 00 0.011~5.229 2009-07 4.76 0.315~0. 813
DIP 2009-02 26.19 0.048~5. 855 2009-08 7.14 0.027~0. 229
2009-05 35.71 0.037~2.109 2009-09 0. 00 /
2009-07 95. 24 0.142~7.702 2009-11 0. 00 /

B 07 8 25 v Ak 2 T SR R L R R AE 0~28. 57 %, Hirh 2009 4E 5 A AR R (28.57%), 8 Ak
Z (7147, 911 HEFRREN 0, fr AT W45 H i fb 475 E AR 80R 0. 057 ~1. 105 £5 (3 3),
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N/P A 8T ) J2 A 185 757 $h 45 44 19 32 B 48 b5 . Redfield (1958) BF 58 & B, — M KRR 219 N/P Hy 16
A SR T R A0 N/P R A . 37 A P 0 A K 58 0T J0 ML SRl 192 2k 0 48 IO AR L 34 2 1)
Fo o #5647, LA N/P AR 16 B/ 4 Redfield FoAE AR W58 A= A8 BR 5 b il = sl 19 4K 9% (Smith 1984)

R A5 18 2 B0 e . 45 I A H 00 e N TS 8 Vg K e NP LB AE 9. 46 ~86. 35, R 2009 4F 8 H /NTF Red-
field FAl , H4y 5 A A 0y N/P A K T Redfield LA, 22 0 35 PE B 8 £5 7T BE A% R % /K 007 WAl 4 A K
1) F LRGN 2 —.
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VSR B FRACREEE ) V o G0, Ja il b S5 BRIV T 1k & 8 95 . AN TR 00 J P Y e v ol AR AL A A —
25,2009 4 2 H KRS SRR BE ] VI 9, J i PR T 70 M 0 8 975 2009 4F 511 H B FRLRRE N Vo 2. JB 0%
P A5 BRIV A T R 3R 52009 4R 7 R SRARER B O T KL R R 52009 4F 8.9 A B SRR S T 2 IR h B
BREFED,

R4 RMNETEHEKERUEEEIMER

Table 4 Eutrophication assessment of the seawater in Jiaozhou Bay wetland
&5 45 H Survey time N/P 2% Grade H 35K Nutrient level

A PR T T A M R

2009-02 86. 35 Vip
7 I Potential eutrophic with phosphorous limiting
) e v A0 B 0] R A b
2009-05 57.22 Vo _ B R A TR _—
Potential eutrophic with medium phosphorous limiting
2009-07 23.19 il & 3% Eutrophic
2009-08 9.46 1T i % Medium eutrophic
2009-09 25.53 11 1 8 3% Medium eutrophic
At ek A e B A
2009-11 47.19 Vo . ﬁ?f?ﬁffrFEfﬁ‘J«aE#mm% o
Potential eutrophic with medium phosphorous limiting
) e v A0 B 2] R A M A
T Average 41149 Vo e v S B AV A R

Potential eutrophic with medium phosphorous limiting
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SR YIGREE N 4 G R P TS G . R R 0 J5E M 125 36 3t T KA BILTS S AR B A AE — E 25 57 . 2009 4F 2.5
HAPLGROKFy 3 9. SRR ET5 952009 4F 7 HAHLIG JK-F 0 5 . J@ ™ 815 442009 4F 8.9 A A HLI5 4
KV A4 G g TS 352009 4F 11 A AL ROKF8 2 LR IT iR 2 2IT5 3¢ (R 5).,
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Table 5 Condition on organic pollution in the seawater of Jiaozhou Bay wetland

WA 4E A A fE A 15 YRR Ay R 15 Yok Bl

Survey time Range of A value Average of A value Pollution grade Pollution condition
2009-02 0.56~12.25 2.56 3 % B y5 e Slightly polluted
2009-05 1.01~8.17 2.36 3 #% 75 ¢ Slightly polluted
2009-07 1.07~11.99 5.25 5 J%Hi V5 Y4 Seriously polluted
2009-08 1.34~6.89 3. 34 4 H1EE V5 Yt Moderately polluted
2009-09 0.40~9.76 3.22 4 i 75 Yt Moderately polluted
2009-11 0.92~17.30 1.77 2 JF 4 52 %35 Y Primarily polluted

S Average / 3.08 4 HEE 75 Yt Moderately polluted

3 4t
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