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2007, , 2009),
( , 2003—2008;
, 2005—2009) ,
1.2 (CEC, 2000)
1.2.1 2
(DIN) (DIP) ,
(COD) ( a (GB 3097-1997) a
) ( , Sug/L(
) ( D 1983; , 2007)
ASSETS
= AN e R .
w1 EEFLFMERESR (CEC, 2000; Bricker et al, 2003)
Tab.1 Indices for eutrophication assessment
(USEPA, 2001),
a ( , 2007; , 2009),
1%—20%
1.2.2
ASSETS
> <0.5, 0.5 <
<25, >25 (NOAA, 1985)
R 2007 R 25 ,
(Morand et al, 2004); 1.2.3
(Nobre, 2005),
DIN DIP COD Chl q, 90%

; DO, 10%
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Tab.2 Thresholds and ranges of indices for eutrophication assessment

DIN(mg/L) <022 >0.2, <0.3 >0.3, <0.4 >0.4, <0.5 >0.5
DIP(mg/L) <0.015 >0.015, <0.03  >0.03, <0.045 >0.045
COD(mg/L) <2 >2, <3 >3, <4 >4, <5 >5
Chla(ug/L) <1 >1, <3 >3, <5 >5
(/) <10 >10%, <10* >10%, <10° >10°
( (%) <1 >1, <10 >10, <20 >20
DO(mg/L) >5 >2, <5 >0, <2 0
1 & | &
L=—3% Z (1)
s P A
(90% L %
’ 10% s AZ s AE
DO ), - D
2.
( 3 4 5) ( )
(
) ,
a 90% ,
4pg/L, 2
3—5Sug/L , 3. ,
a 90% ) 2
3pg/L( )
a b
(13 ’5( 2 ‘43”); s
4 5) 4
1. s 3 (13 79( 2 ‘447‘))
, 4, ASSETS
7
@ (Cloern, 2001), 7
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Tab.6 Level of water quality and category

7
<0.2 1
ASSETS WEFD(
>0.2, <0.4 2
>0.4, <0.6 3 )
>0.6, <0.8 4 2
>0.8, <1 5
2006—2007
Y 3 8
o
- 4@‘ 4 5 5 a
® o
Eﬁ o
& g‘ 2 3 4
+H ™ 5
g o
X g‘ 1 2 3 , a >
& R 20—50ug/L DIP DIN
0——0.33—0.67—1
1% )
HRETSIRL K P DIP DIN
2 2
Fig.2 The integrated class of the ecological response ’ ’
, DO
*k71 BEFRNEGEEEME
Tab.7 Aggregation of water quality and ecological response to an overall eutrophic status
5 4 3 2 1
( )
1 2 I )
11 '
1 2 3 3 4 2 )
21 2 1 '
1 2 3 4 5
3, )
3 4 3 3 2
2 2 3 A )
4 5 4 4 3 ’
3 4 5 5 5( )
55 45 '
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Tab.8 Data statistics for indicators of coastal areas in Shandong Peninsula
DIN(pg/L 208.6+202.5 3.7—1766
(he/l) 4.7£5.73x10° 4x10>—5.58x10*
DIP(ug/L) 12.27+11.27 0.2—65 (cell/L)
Chl a(pg/L) 4.26+7.52 0.2—50.25 DO(mg/L) 8.35+1.85 1.25—13.3
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Tab.9 Application of monitoring data in four seasons for eutrophication assessment of Jiaozhou Bay
(mg/L)
Chl a DO
COD DIN DIP HAB
(ng/L) (cell/L) (mg/L) ’
0.469 0.021 6.0 9.45x10° 6.3
% — >50% >50% 40% >50% — 15%
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ANEW SYSTEM OF EUTROPHICATION ASSESSMENT FOR BOTH WATER
QUALITY AND ECOLOGICAL RESPONSE: A CASE STUDY IN TYPICAL
AREAS OFF SHANDONG PENINSULA

Wu Zai-Xing'?, Yu Zhi-Ming', Song Xiu-Xian', Yuan Yong-Quan'?, Cao Xi-Hua'
(1. Key Laboratory of Marine Ecology and Environmental Science, Institute of Oceanology, Chinese Academy of
Sciences, Qingdao 266071, China; 2. University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract A new scoring system for eutrophication assessment is described that modified from a previous one once
applied in Changjiang River estuary. The new system was applied in typical coastal areas of Shandong Peninsula with
all-season monitoring data in 2006 to 2007 supported by a “908” special monitoring programs for coastal seas in China.
The results indicate that trophic status for the most bays and coastal areas ranged from categories “Moderate” to “Poor”.
Typical eutrophication featured high-concentration chlorophyll @ in seasons of harmful algal bloom that occurred
periodically. The inner-bay eutrophic conditions were more serious than that outside the bays. The Sishili Bay and Dingzi
Bay in Yantai, and the Jiaozhou Bay in Qingdao were three most seriously eutrophicated bays in Shandong Peninsula in the
score of “Poor”, while coastal areas off Rizhao City and Huangdao District of Qingdao scored “Good” in trophic status.
Therefore, considering both causative factors (water quality) and effect factors (ecological response), with the new system,
one can score for a marine region based not only the applicable concentration of a matter, but also the spatial coverage and
occurrence frequency of the concentration, and adjust weightings on parameters in system design case by case. This would
make eutrophication assessment more accurate, realistic, and comprehensive.

Key words eutrophication assessment; typical coastal areas; Shandong Peninsula; water quality; ecological response



