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Assessing the Benthic Ecological Status in Yangtze River Estuary Using AMBI

and M-AMBI

CAl Wen-gian"" >, MENG Wei’, LIU Lu-san’, ZHU Yan-zhong®, ZHOU Juan’
(1. College of Water Sciences, Beijing Normal University, Beijing 100875, China; 2. State Environmental Protection Key Laboratory of
Estuary and Coastal Environment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Both AMBI and M-AMBI could effectively assess the benthic ecological status of estuaries and coastal systems with soft
sediments, and show the response of benthic communities to human pressures and natural changes. To monitor the ecological status of
Yangtze River Estuary, macroinvertebrate samples and environmental data were collected in April 2009. Results showed that the
benthic habit of Yangtze River Estuary was disturbed to various degrees, especially in the watersheds of Hangzhou Bay, coastal areas of
Zhoushan islands and in the inner part of Yangtze River Estuary, which was related to land resourced discharges, eutrophication and
large amounts of coastal projects. No significant difference was found between the calculation results of AMBI and M-AMBI based on
density and biomass, as indicated by one-way Analysis of Variance ( ANOVA). Compared with AMBI, M-AMBI could be more
effective to assess the ecological status of Yangtze River Estuary because M-AMBI matched the community structure and environmental
variables better. Moreover, according to results of Pearson correlation and linear regression analysis, significant negative relationships
were found between the eutrophication index both in the surface and bottom water layers and M-AMBI, but no significant relationship
was found between the eutrophication index and AMBI. Therefore, M-AMBI could be more suitable in indicating the eutrophication
stress of Yangtze River Estuary.

Key words: benthic ecological status; AMBI; M-AMBI; density; biomass; eutrophication; Yangtze River Estuary
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Table 1 ~ Values of the AMBI, BAMBI, M-AMBI M-BAMBI and eutrophication index (EI) for all the Stations in the Yangtze River Estuary
bz AMBI BAMBI M-AMBI M-BAMBI M-AMBI-15% M-BAMBI-15% EI(£)Z) EI(JE)Z)
SHO1 1.89 2.34 0.65 0.58 0.58 0.52 0.8 0.62
SHO2 2.43 2.05 0.91 0.93 0. 81 0.83 0.55 0.03
SHO6 7 7 -0.04 -0.04 -0.03 -0.03 1.77
SH09 2.7 2.83 0. 46 0.39 0.41 0.35 12.26
SH11 0.5 1.41 0.34 0.24 0.31 0.21 10.34
SHI12 0.5 0.75 0. 49 0.33 0.44 0.3 8. 69
SHI3 0 0 0.25 0.23 0.22 0.21 12.9
SH14 4.06 3.05 0.52 0. 69 0.47 0. 62 0.18 0. 04
JX02 7 7 -0.04 -0.04 -0.03 -0.03 54. 86 48. 16
JX03 0 0 0.25 0.23 0.22 0.21 8.01 14. 86
7J01 1.23 1.2 0. 61 0.61 0.55 0.55 0.49 0.17
7J03 1.8 1.47 0.71 0.49 0. 64 0.44 4.42 3.18
7J04 1.13 1 0.31 0.31 0.28 0.28 9.98 19.43
7J07 0.6 1.4 0.56 0.36 0.5 0.33 0.13 0.04
7J08 1.5 1 0.4 0.39 0.35 0.35 3.24 6.75
ZJ10 7 7 -0.04 -0.04 -0.03 -0.03 2.69 6.75
ZJ12 2.5 2.79 0.27 0.21 0.24 0.19 13.79
7J13 3 0.36 0.39 0.37 0.35 0.33 1.93 2.69
ZJ14 7 7 -0.04 -0.04 -0.03 -0.03 7.84 6.41
ZJ15 0 0 0.37 0.35 0.33 0.31 0.77
7 1.5 1.5 0.19 0.18 0.17 0.16 0.06 1.41
SHJM 2.61 1.62 0.8 0.74 0.72 0. 66
YS09 1.5 1.5 0. 46 0.43 0.41 0.38

&2 AMBI # M-AMBI ER £ R RERRITFN R
Table 2 Benthic ecological status assessed by AMBI and M-AMBI
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SHO6 3 = 7J08  Hmdksh g
SHO09  Rfdhzh g ZJ310  ERE 2=
SHI1  k#ksh AR 7)12 ®dks AR
SH12  KIhzh rpg N3 Rk haE
SHI3  K#ksh AR Zn4  wEHs %=
SH14  T454sh rhag s Juthsh AR
IX02 WML 2% N7 Bk %
X03  EKish AR SHIM  #idksl &
7J01 Rk I YS09  Ridksy i
703 ks It

W2 AR, TR Az A T ™
& RPN T8 ST M-AMBI (92 AR A, Fox
e HIBEE 25 S B0/ B AR E [ B 2 (c) ] b
T 15% [ 2(e) 15 H ) M-AMBI {f 2 [5] 3 JC B .
25 (P =0.62); [RIFEHL, BFP S BCRA T 159
f) M-BAMBI [ M-BAMBI, [§1 2(d) ; M-BAMBI-15% ,
K 2(f) [t TEI W25 (P =0.64).

SRR, AMBI F1 M-AMBI B X, G {H X
AR 73 () oy A R M B, 0 B e T VT IS AR 2
RS [ i P [ N AR () o A A, AN

KNG E % IR 2 A Y15 AMBI AT M-AMBI, 1
MEE R IEA -5, T 22 5. R4 AMBI fil M-
AMBI 1975 ] 3475 ¥ AR, H 2 5 # 46 7R 1Y IS A
A S PR i i 25 T AMBI($K 2).

2.3 YIRS SR T2 LR

Pearson FH &M 40 B A1 — o 26 4 B )3 43 #7 2 B
AMBI FUARL B 2 2 M i 3% AR G (F =5.98, P =
0.03) , 175 J§C 2 7K H %) STV il R 6 D) 5 2 v b 2 1F
FIX(F=6.48, P=0.04; % 3). M-AMBI FJLF
YR, RIZK TP LA A AR ER . AL
A, EEJE(Cu, Cd) | WTERERRER LR E K
TEHEREIREL | fb2e T A, ML TR, E4
J&(Cu, Cd, As, Zn) . WGPERERRER 52 35 ol 3
TAHDC T 532 W BE | K AR b i R B DL RIS 2K h
(7K IR A e B B S IE AR G (K 3) . — Tkt
P53 Hr2RBH  BR S5 | b B R B B R AR AR DG,
M-AMBI 52K 1) LR AR & 2R C R,
TS5 PR G 7R DL RJRS 2 /K ) R R A o L 4R
PEAHIG (R 4).

HR A & 8 I A48 By 2 o) o3 A [ T DIAR K
LT B R3Sl 7 SR AR B DG I8 1) i 32 T
RAARR, V0 1 e b N T A 1) ' 3 3R AR B A e
(E3). BAREE 58 5000 2 (8] 43 A 2 5 R
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Fig. 2 Spatial distribution maps of the AMBI and M-AMBI values in Yangtze River Estuary

a2, 3) ,{H5 M-AMBI A AR, H# 1
AIHT, ASHIR ST KR oA o5 A K PR IR 85 7 L i 9k
X5 M-AMBI #5878 K91 0 A B i s Ab F A
Ra 22 FPRAS — 2, 1 AMBI 38 78 A8 R R 20 K 45
HASHELATRZ THRSEMTIRORES, 58
BRI BNERAERRESR (F2). W, M-
AMBL #8551 3 AN a7, & 5 R fs Bl ik (/N T
1), BAHTEX 28 3l 57 1) K AR A BE oKk | 8 7R Ak, IS

SR, {BAE ZJ03 ¥, M-AMBI 48 75 Ho2E 25
Frihf IR B TE R i A KR IR EE © 44k
F & BIAIRE. Pearson tHE 3R AMBI 5
RIZARZ K & S SR B M A AR B
BYFAEIEZR 1 M-AMBI W 5 R )ZK (R = -0.42,
P=0.03) I KJEJZ/KTH EI(R=-0.56,P =
0. 04) HFAE R E M TARSCOC R, BIHSH R U] M-
AMBI 5 RJZ/K i & & R HR B2 a R LA
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Table 3 Relationships between AMBI and M-AMBI

and environmental variables

Wi H WA R FAE/A P

AMBL R (D) -0.717 21 0. 000
W AH AR EE /mg-L~! 0. 693 9 0.019
TR
Hg/mg-kg ™! -0.450 21 0. 020
RIZKIA
EREE/ %o 0. 624 21 0. 001
A/ mg L™ -0.386 21 0. 042
R LR /mg-1.7! -0.382 21 0. 044
THLA/mg-L ! -0.382 21 0. 044
Cu/pg-L7" -0.509 21 0. 009
Cd/pg-L~" -0.402 21 0.035
IEPERERR R /mg-1L.-1 - 0.383 21 0.043

M-AMBI &/ m 0.416 21 0. 030
R ZE KA
TR/ C 0.575 14 0.016
R/ %o 0. 682 14 0. 004
IR L /mg- L™ —-0.778 14 0.001
b HE/mg- L -0.602 14 0.011
R EL/mg-1.7! -0.705 14 0. 002
TCHLA/mg-1.! -0.704 14 0. 002
Cu/pg-L7" -0.772 14 0. 001
Cd/pg-L~" -0.536 14 0. 024
As/ug-L~! -0. 470 14 0.045
Zn/pg L~ -0.757 6 0.041
I RERR S /mg- L~ -0.707 14 0. 002

&4 M-AMBI SHEEFEEREMTERY
Table 4  Linear regression analysis between M-AMBI

and environmental variables

A F P
IR ALY

Hg/mg-kg ™! 4.84 0.04
FIZKIE

R BE/ %o 12.11 0.003
AR/ mg-L! 3.33 0.08
AR EE/mg 1.7 3.26 0.09
TCHLA/mg-1.~! 3.26 0.09
Cu/pg-L~! 6. 66 0.02
Cd/pg-L! 3.67 0. 07
YRR L /mg- 1! 3.27 0.09
B /m 3.97 0.06
JRIZKAE

L/ C 7.46 0.02
TR L/ mg- 1! 18.37 0. 001
1b2E T E R/ mg - 1! 6.81 0.02
iR/ mg-1. 7! 11.88 0. 005
THLA/mg-1L~! 11. 80 0. 005
Cu/pg-L~! 17.70 0. 001
Cd/pg L~ 4.48 0.05
As/pg-L7! 4.84 0.05
Zn/pg L1 4.48 0.05
I PERERRER /mg- 1. ! 12.01 0. 005

1)P >0.05 FHARL MM X

X(F=4.05, P=0.06>0.05), 1 52K B &
BRI LMK (F =556, P =0.04 <
0.05).
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Fig. 3 Spatial distribution map of the eutrophication

index (EI) in Yangtze River Estuary
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