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Assessment of the Pearl River Estuary pollution by water comprehensive
pollution index and biodiversity index

ZHANG Jing-ping'?, HUANG Xiao-ping', JIANG Zhi-Jian'*, HUANG Dao-jian', HUANG Liang-min'

(1. Key Laboratory of Tropical Marine Environmental Dynamics, South China Sea Institute of Oceanology, CAS, Guangzhou 510301,
China; 2. Graduate University of CAS, Beijing 100049, China)

Abstract: Two cruises were carried out to investigate the water quality and ecological status in the Pearl River Estuary in July
2006 and March 2007. Water comprehensive pollution index and biodiversity index (including phytoplankton, zooplankton and
benthos) were used to assess the pollution status. In addition, rationality of the assessment by using the biodiversity index was
also discussed. The results indicated that the pollution degrees of the Pearl River Estuary were between moderate to severe.
Water comprehensive pollution index showed that it was at a severely polluted status both in wet and dry seasons. Biodiversity
index led to different results, which varied from lightly-moderate pollution to severe pollution. Among the three biodiversity
indices, we considered that zooplankton diversity index was more congruent than the other two indices in pollution status as-
sessment. However, the evaluation criteria should be verified and modified in future study. It was concluded that assessment
for the environment quality and ecological status by using different biodiversity indices may come to a varied result, and a
simple conclusion could not be hastily educed but should be associated with physicochemical factors.
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Fig. 1 Map of the Pearl River Estuary showing the sam-
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Fig. 2 Distribution of water comprehensive pollution indices in wet season (a) and dry season (b) in the Pearl River Estuary




72 Vol. 29, No. 1/ Jan., 2010
113.4°  113.6° 113.8°  114.0° 1142°E 113.4°
23.0° ——— 23.0° T
N : o N fiioo
----------------- T
2280 fiiiiiiitie i Wi it it el e aetg 111 2280 L
s bt NN N it
2240 00T R I gk 2240 i
2220 Finit 220 p
22.0° £ Q" = 22.0°
‘ os
&
F
21.8° 21.8°
3 (a) (b)

Fig. 3 Water pollution status in wet season (a) and dry season (b) in the Pearl River Estuary
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index

2007 3 ,
, , (
; )
, (R=-0.042,
, P=0.819, n=32) ,
(4, ,
, 2006 7
, , : 232 FHAM LAEEIEHK
[20]
[19] [21]
231 FHEAM S A H ,
2.30, 2.29, 2002—
, , 2003 ( 2.30,
, 2.43)2
b 7 2
(R=-0.626,
, , P<0.001, n=32),
, 2006 7 , ,



75

[19]

Yaquina
[19]

[28-29]
, 3
: ( )
( )
[30-31]
ﬂ-h-‘u > >
=
‘jE Heteromastus filiformis Paraprionospio
415
= pinnata
%
S15 S16
(BRI Ieziby EZ e 1
’ 3
Fig. 7 Relationship between zooplankton diversity index
and water comprehensive pollution index 1)
233 JRMEEM S ARG R , ;
[23-25]
, , 2) 2006 7
[26]
, 2006 7 ; 2007 3
[27]
(R= ;

—0.185, P=0.310, n=32), 3)



76

Vol. 29, No. 1/ Jan., 2010

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

4)

. [J].

, 2003, 22(6): 88-93.

[J1.
: , 2005, 28(4): 369-373.
HUANG X P, HUANG L M, YUE W Z. The characteristics
of nutrients and eutrophication in the Pearl River estuary,
South China[J]. Marine Pollution Bulletin, 2003, 47: 30-36.
R . 20a

[J1. , 2007, 26(1): 53-57.
HUANG L M, JIAN W J, SONG X Y, et al. Species diversity
and distribution for phytoplankton of the Pearl River estuary
during rainy and dry seasons[J]. Marine Pollution Bulletin,
2004, 49: 588-596.
LIK Z, YIN J Q, HUANG L M, et al. Spatial and temporal
variations of mesozooplankton in the Pearl River estuary,
China[J]. Estuarine, Coastal and Shelf Science, 2006, 67:
543-552.

[J. ,2002, 22(4): 603-607.

BORJA A, BRICKER S B, DAUER D M, et al. Overview of
integrative tools and methods in assessing ecological integ-
rity in estuarine and coastal systems worldwide[J]. Marine
Pollution Bulletin, 2008, 56(9): 1519-1537.
BORIJA A, DAUER D M. Assessing the environmental qual-
ity status in estuarine and coastal systems: Comparing
methodologies and indices[J]. Ecological Indicators, 2008,
8(4): 331-337.

5 s s

. , 2003, 10(2):

160—164.
). , 2005,
12(6): 757-765.
. , 2007, 9(2): 156-160.
. GB/T 12763—1991 [S].
, 1991.
. GB 17378—1998 [S].
, 1998.

s > s

[J1. , 1997, 16(4): 26-31.

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

s 5 s

0. , 2001, 20(2): 165-170.

. [M]. , 2000:
162-163.
1. : ,

2002, 41(5): 641-646.

, . M]. : ,
1991: 445-449.
SIOKOU-FRANGOU 1, PAPATHANASSIOU E. Differen-
tiation of zooplankton populations in a polluted area[J]. Ma-
rine Ecology Progress Series, 1991, 76: 41-51.
CAIRNS J Jr, MCCORMICK P V, NIEDERLEHNER B R. A
proposed framework for developing indicators of ecosystem
health[J]. Hydrobiologia, 1993, 263: 1-44.

s s s

. , 2005, 24(5): 60—68.

[]. , 1997, 19(2): 65-70.
[9]. , 1999, 19(6): 896-901.
1. : ,

2002, 41(5): 641-646.
ELLIOTT M. The analysis of macrobenthic community
data[J]. Marine Pollution Bulletin, 1994, 28: 62—64.
HARRISON P J, YIN K D, LEE J H W, et al. Physi-
cal-biological coupling in the Pearl River Estuary[J]. Conti-
nental Shelf Research, 2008, 28(12): 1405-1415.
WEISBERG S B, RANASINGHE J A, DAUER D M, et al.
An estuarine benthic index of biotic integrity (B-IBI) for
Chesapeake Bay[J]. Estuaries, 1997, 20(1): 149—-158.
Van DOLAH R F, HYLAND J L, HOLLAND A F, et al. A
benthic index of biological integrity for assessing habitat
quality in estuaries of the southeastern USA[J]. Marine En-
vironmental Research, 1999, 48: 269—-283.
. [I].

, 1989, 8(4): 49-54.
BELAN T A. Marine environmental quality assessment using
polychaete taxocene characteristics in Vancouver Harbour[J].
Marine Environmental Research, 2003, 57: 89—101.



