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ABSTRACT In order to study the distribution characteristic of temperature, salinity, pH,

dissolved oxygen, DIN and POj -P and evaluate the nutrient level and organic pollution situation
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in Laizhou Bay and its adjacent waters, samples were collected and analyzed in August 2007.
the results showed that the concentration of inorganic nitrogen was relatively high in both sur-
face and bottom of west and southwest waters of Laizhou Bay, which showed an decreasing
trend from the west and southwest to the northeast. The PO} -P in surface waters was well dis-
tributed, a small high value area was found in the middle waters of Laizhou Bay, the concentra-
tion decreased from the center toward the periphery gradually. Concentrations of PO} -P in bot-
tom waters were different from those in surface waters correspondingly, but the scope of high
value area was greater and isoline was more intensive. According to the correlation analysis be-
tween nutrient and salinity, there was significant negative correlation between DIN and salinity,
indicating that the riverine input was the main sowrce of DIN. Since there was not significant
correlation between PO} -P and salinity, riverine input was not the main source of PO{-P; the
concentration of POY-P was maintained mainly by the decomposition and mineralization of or-
ganic materials. In addition, mass reproduction of phytoplankton was another important influ-
encing factor for POY-P. According to water environment evaluation result, the value of N/P
ratio was higher than the Redfield ratio of 16, and phosphate was the limiting factor for the
growth of phytoplankton. Based on the evaluation mode of eutrophication and organic pollution
index, The nutrient level of Laizhon By was medium phosphorus limiting potential eutrophica-
tion, and the organic pollution degree remained at the third level in summer 2007, which indica-
ted that the water area had been polluted by organic materials slightly.
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2.1.1 BE

BKIREREHKSCERBEEARR, EAMGERIA T K HIGRE, TR m kK ohHEER M
FERWEML, BB KHEMBERIIENSE, DTN EHEEYNES W BEMERSEEREW,
EBTAYRUNENEARFRERER.

HEHTRBENRE RS, ETBBNRERKRES2FRE (HMMRXEFE 2000, BHELSRRE
B, EZRMBREZREREMLEE R 25. 71~28.26 C, ¥ 26.67 C;JRKIZH M FE A 19. 95~27. 62
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Fig. 2 Level distribution of the surface temperature Fig.3 Level distribution of the bottom temperature
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2.1.3 pH :

1K pH Bk —FHEESH, —RIBKK pH HTE 7.5~8.5 2, ELEESH KN EMAKETE
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YR EAL R AR IRBER N pH EMAB. B THEAH—RARZE MR, HIL & KRB MSHN,

WA EZ pH KL 2 6. 88~8. 78, FXME N 7. 91; K2 pH MZALTERR 7. 67~8. 57, F1fH
H 799, HOKFT A, BARKERZMIERE oH oA MRS R 57, 1 1B 3T K 0 5 (H R B0 B 58 2R AL B
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2.1.4 HE#a (DO

BAKPHBEBRENSBEAERBAEYERREMGYIRENEEE R, —BEKPHEREEERR
FRAEUPESHBBRIBHERHARBRRFOLAER. EEERPERESBRZMEZN . W KR
tER AL, W B T K3 35 #e .

#£2 DO WAL TEE £ 4.09~8.39 mg/L, E¥E K 5.89 mg/L, EMFMEFHER 87.0%. BOIK
5251 WS ERE, BT O 6151 3 S5 BHM. S KKFRARME(GB 3097-1997) tH LB 7] & 1, 6151,
6294 1 7342 235 DO S BB K, B =K /K (4 mg/L),6251.6183.6274.6351 1 7252 3§ /B T KK (5
mg/L) ;B DO WAL TE B 2 1. 45~6. 45 mg/L, F M N 3. 98 mg/L, B 1 1 & F 3 {H K 58.0%,3794,
5084.,5151 F1 5183 4 #8 i PUK /K Fidn v (3 mg/L) . HOKF44 Kk . %2 DO 2 B FE I K8 m R #F AL E
BB, SEKXEANTE,BABERAGKE DO 2 AR ALK ES  EEOLHA -1
RAERE S ME 9D,

BXRAOSESBRAREIASLNEREEREAARLHE. ZEEFEQ92)INNESERIERILOS
WHKZRERFENEEREFEE SRR AN DS KBEL; Tian (1993) 32 i, £ KL H Sh KA DO
AR T 2. 86 mg/L(B/MELA 1. 96 mg/L)RH FRAMFEARBMEYERRAEINYREEBRK . Bt
AR, A AME A X T R A B R RER B Tk R0 2 /e A EUE B N 0 R FE ST EL

2.2 BEFRRESMISME
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Fig. 8 Level distribution of the surface dissolved oxygen Fig. 9 Level distribution of the bottom dissolved oxygen

YA # 7K 8k DIN R 22 4L75 B 80. 02~706. 20p.g/L, F3H{E Ky 382. 73pg/L. B O ML 5084 B354
BEREE,. B OEKEM 5251 i EE&MK. SOFKKERMEY(GB 3097-1997) bR M LLE, R A 5251 ¥k 3
T —2M KK K (200ug/L) ,7342.6183.6151.,5084 5 ¥4 #B i WA Mg 7K 7K i (500pg/L) . JiKJE DIN B4k H
7 108. 71~589. d4pug/L, FHIME K 314. 21pg/L, EFERIRBEI 7252.6183 #1 6151 WS BEE, B WAkE
FKIK BT (500pg/L) S O R ARBE KB & BB, FE&—LBAKFE(200pg/L). FE NO-N 52 EHE
B 74.71% , 82 NO; -N 5 B ILHLE 1 80.90%
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BRI ERET I EERLL EREYERMEROAT O ERTRZ - LRBHEEYTBHE
HERZ—, EHEEFEPRIPFARLEEER OIS BPREETZEEM.

P2 K BRIE B R L A9 (PO -P) R E R EN 1. 62~42. 27pg/L, FHIME K 13. 20pg/L. EOHE
9 5183 SR A BB ,6251 SWM BRI, SB/KKFEFRME)(GB 3097-1997) i 1 ,5183 S48 T UK
Hg 7K K BRAR HE (45pg/1),5251.5151.,6351 1 5274 B3 /B F = . =K KK R (30pe/L) , KA KA Wi E —K
¥KAKFE(S5pg/L) . JEJE PO -P ML E N 1. 63~25. T1pg/L, FHHEN 9. 90pg/L. EHOSMY 5151 &
WIS RRE,.EATN 6204 SN ERMK. BOMIEN 3794,5251,5151.5183 15274 BHi BT . =K
WK K AR HE (30pg/ L) , FoAth 45 S &R A B T — A0 /K K B AR HE (1518/1)
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Fig.12 Level distribution of the surface inorganic phosphate Fig. 13 Level distribution of the bottom inorganic phosphate

2.3 HEMESH

SHEFREESRENMEEESTEA, XZDIN SREERENHAX HXRE R K 0.74(P<0.01,n=
16), ZHAEIM M DIN FER AR MA R L S ANR/NEWABRLR, i TH DIN 885, FHHER
9.24mg/L(HHFESL 2005, T POI -P SHEMHXMEA T BEF HXRH R N 0.39(P>0.05,2=16),
RFME PO; -P A AHEFTERAWRBA . MEUEVNYH By HEENE. RN, BHEYHX
BEHEOE - NMEENEREE. & REQCDIEMBHLIEME POI™-P M/KET N 2.5X10° t/a, KK
T 4kA 8. 9X10%t/a, MW A (LN 0. 25X 10° t/a, YLK R B UIRY 1 POI™-P M E#%, Bk
PO} -P 4R —MEZRE,

2.4 KIREEFREITH

2.4.1 EHEEH

N/P WA JEF ) R BB F W1 B4R, Redfield(195) IR A — B KEFZEHN N/P A 16 &
A, 5EWHYITEHSH N/P KB . B Y 604 K EREX THEMB R EE B R EA LUXE E /1
BFE4T, HLIEEE A N/P HAH 16 FR4 Redfield (B FE A BRI 4 53055 v G = BUEUBE A AK 38 (Smith  1984),
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RIB\ARFEFES T, KMBRZE N/P 2 30.01, K2 N/P i 31. 73, Z“EFMER K, WHE K TF Redfield L
{H,R 8] PO;™-P W BN K B W AE KRB N FZ—,
2.4.2 BRRASH

HAT, BN K EEFRAMRALE M SRR, ¥AMNE: (ODREFREE OZAER
REEEE(EMHAEEF  1990) Justic(199D FEE AR R B IE B (AR R B % 1983) . Ignatiades 35 $X (Ignatiades
etal. 192)MEMHER(Z=EHF 19D%, FRIMMEEFRUNEIEAGTHSAN —T,. BEHRT S
st EFRIRRE N EE R,

MK PRI — AR Redfield IMERBIE FRE, UARAF —H o RSB T F ., WRBEEKY
K EFRATEM AR, XL F W EF LK FBOEXNE ARG HER EEMFRE SR FEEY
SWHA, LR EEFRMNTMRAREPH 0. ACRAFTARFA9DR B MR BEEFRIE
RV SERETE R B FAEN R (R DX M B K E 72 RO HFTIEN

F1 BEHEEFLEN

Table 1 Potential eutrophication assessment standards

%% Grade # 3+ 4% Nutrient level DIN(pg/L) PO;™-P (pg/L) N/P {H N/P value
I % & 3% Poor nutrient <200 <30 8~30
I h BF % 3% Medium nutrient 200~~300 30~45 8~30
il & % 7% Rich nutrient >300 >45 8~30
v, B ¥ o BF % 3% Medium nutrient with phosphorous limiting 200~300 / >30
Ve Potential eutropﬁiii%ﬁﬁffﬁi ﬁiphomus limiting —300 / 30~60
Vi, B FEL %1 ¥ 7€ B B 9% Potential eutrophication with phosphorous limiting >300 / =60
Vn % R %] # BF & 3% Medium nutrient with nitrogen limiting / 30~45 <8
Vi Potential eutrfﬁh?zfiﬁﬂﬁi%dif ftrogen limiting / 45 4~8
VIn U BR 41 ¥ 76 £ & £ 5 Potential eutrophication with nitrogen limiting / =45 <4
MRIER 1 MR b5, X 3RM B KR SRS ®2 RAEBAEFEITH
E?ﬁt*?ﬂ%ﬁ%%% Eﬁ (%% 2),2007 @Eé%ﬂ‘l‘l Table. 2 Grading nutrient type in the Laizhou Bay
WAREFKPERR TR FRBEaRE TR O L) e one
. # 2 Surface 382,73 13. 20 30. 01 Ve
2.4.3 AMFLEKALHS;H G2 Bottom 314,21 9. 90 31.73 V,

AR, FEMBE L FEKEEVNIGRENE X P4 Average  348. 47 11.55 30. 87 Vs
FEEHRAT/NENFRRTRAOKRERENS LY

HFHEBEE 19L:KEESE 2007 H5HFEF &3 ANBRENTR
2005). %}ﬂﬁﬁlﬁ%&%%%ﬁ%&ﬁﬂﬁ%%ﬁ Table. 3 Grading of organic pollution
Xﬂ‘% J‘N ?g ﬁ ﬁ? 'LS{Z m (% j( E 1991’ % @ E[ % AAvfue Orﬁgﬂi?l?jlﬁf)nﬁlgﬁrel Watfiisiﬂution
I & .
1987%55‘%(:;;91)}]5“- o oo <o 0 815 Good
A:CODS+TN—S+Tﬁ:_Dox 0~1 1 EEHWeH ‘
J_:QEF' A yﬂﬁ HL‘E‘?.% % ﬁ . COD, . IN, . IP, 1~2 2 JF 455 75 % Begin polluted
DO BN LW ;COD, . IN, .IP, 1 DO, k4 °° ! #METI: Slight pollution
ﬁjgﬁ—;@?ﬁ7k7kﬁﬁ:\‘7ﬁ9ﬁ%u5§’ 2.0.0.2.0. 015 #0 3~4 4 51 B35 Yt Moderate pollution
4~5 5 T H 5 Y Serious pollution

6. 0CBAAL I mg/L) . HHLITRKFER K 3.
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BREHEH R 2. 62, BRI LEE 3RE 10,
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Z HLI5 Y 18 % Organic pollution index(A)
N

S5 E S
15 S55ERE

2.5 RMBEFRRATUAR o UL 0.0 NEENRAN)
2888 28 ZRQABIIKE
E;&ﬁﬂﬂ/ﬁ:\‘(i 4)71;&44:%’%4“7%7](@ DINﬁ #4547 Station
POiﬁ-ngﬁﬁiLﬂo N/P %ﬁitﬁ{%iﬂﬁ%, |14 %%H?Ei}%%ﬁmﬁ%%ﬁ
B 2001 4E 9 AEM B &K E N/P /NF Redfield i {g Fig. 14 The organic pollution index of surface
16,3 HE N Fﬁﬁﬂl%,ﬁf&ﬂk? Redfield th{§, 8 P water in Laizhou Bay

BR# . 2004 4F 10 A A RFRFEMEKBEFEZHEEEFRMLREL.

ARFEEE 2000 FREHEELE S A HHEABEXWKFAEHTI L. ARAE DIN@EJ&F&%
T3 SR R B Ol 2 TR I 3 T AR 8 R R KO A A R SR R A TR R /N I O A O R 95 e
ME,FBEHEMRKEEAR TR RN M. BHE T KEELH (http: //www. yellowriver. gov. cn/other/hh-
gb/),2000 EEE MR B K 48. 59X 10%/m®, i 2007 4EK 198. 31 X 10%/m? ;T PO -P B BAK , X TE
REH 2000 4F 8 AKEME PO -P FERAWRMMAGRESE  2003), M4 KHAZERME PO;™-P iy #h
FREBRUGIYM BT ALBENE.

R4 DERFEMBEFRIA L

Table 4 Comparison of nutritional status in Laizhou Bay recent years

B Parameter K JE Water layer 2000-08 2001-09 2004-10 2007-08 FHR R
Data source
# 2 Surface 66. 92 97 308. 99 382.73 TiE4% 2004
DIN(pg/L) WaES% 2003
JEE /2 Bottom 64,68 118 245,17 314. 21
# 2 Surface 9. 61 25 10. 40 13. 20 =
PO}~ -P (pg/L) HEESE 2006
JE )& Bottom 10. 54 15 11. 41 9.90
£ 2 Surface 17.32 8.5 51.5 30.01
N/P {8 N/P value ZEBE 2007
JEE Bottom 17.31 17.9 47. 3 31.73
P SRR R 7
P
P B N R R % 7 HER
) Medium nutrient R L
# 2 Surface Phosphorous Nitrogen e Potential eutrophication
HRR limiting limiting with limiting with medium 3 Thi
phosphorous X This paper

Nutrition status phosphorous limiting

P R

JRJ2 Bottom Phosphorous limiting

(1) 3R 75 f 7E FR AN T R 30K B3R 2 MU Z DIN & B80S, 1 2 B 5 R AL 07 i W 3, 5 51 27 /D
BEHOMEAR -REX FEHUESIT . BARBEKE PO -PEESFRNIST, KEAHFAUE,E
O EKEA - NEEMNSER 2R N ERES . REKPEASRE B EAHEXEER
K FEEIBNEE.



E3M B R%E HFHME LM KRB E XE FIVR TN 111
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