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Applicability of Evaluation of Benthic Ecological Quality of Liaohe Estuary by Using Different Biological Indexes

WANG Gui-ying'?, LI Hong-jun’ , SUN Yi’ et al ( 1.School of Fisheries and Life Sciences, Dalian Ocean University , Dalian, Liaoning
116023 ;2.National Marine Environmental Monitoring Center, Dalian, Liaoning 116000)

Abstract This study used the survey data of macrobenthos in the three seasons of spring,summer and autumn in the Liaohe Estuary to analyze
the AMBI index ( AZTI’ s Marine Biotic Index) , BENTIX index, multivariate AMBI index ( Multivariate AMBI,M-AMBI) ,and Shannon-Wie-
ner diversity index (Shannon-Wiener,H") ,richness index ( Margalef,D) ,the difference of values between the three seasons,the rationality of
the evaluation results and their correlation with environmental factors.The results showed that there were significant differences in the values of
AMBI and BENTIX indexes between the three seasons,mainly due to the significant changes in environmental factors ( TOC, temperature , salin-
ity) with extremely significant correlations between the three seasons,which affected the zoobenthos ecology grouping.The evaluation results of
AMBI and BENTIX indexes were basically the same, but they cannot effectively distinguish between man-made environmental pressure and nat-
ural environmental pressure,and the pollution degree of the evaluation was low,so the evaluation results were not completely reasonable ;the D
index evaluation results had large deviations, mainly due to this research the evaluation standard value used had certain irrationality ; the evalua-
tion results of M-AMBI and H' index were basically the same, and the evaluation results were more reasonable and could effectively reflect
man-made environmental pressure.For the temperate continental monsoon climate and the Liaohe Estuary where benthic fauna was composed of
sensitive species,the M-AMBI and H' indexes could be more reasonable and effective to evaluate the quality of the ecological environment.
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Fig.1 Distribution of 25 sampling points in Liaohe Estuary
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PEo 34215 BENTIX SEEOS (4 DI 075 4.87 % 3.59,
BT 4.06, 52250 I A2 7 0.981 5 % 0.978 Bk % 1.419,
FLAE 3 AN B i 2 P (6 3) o 3 A5 HIR MY
(U053 3R 47 %5 2.45 B2 2.70 KT 234, e 22 Y I W 12 5
0.883 L7 1.340 Bk 0.957, FLAE 3 744 ] FLAT i 541136

P, EE TNy, =0.645" " HRFRN] y, =0.517" FKEH
y,=0.440" , 3T D IRBE S BINEE 157 H &
2.14 FkZE 1.49, bR 22 53 5 F2 0.742  H 2= 1.098 Bk 2=
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Table 1 Evaluation standard value of biological index

HYIFREL e oA %= % E= BTN
Biological index Optimal Medium Poor Inferior References
AMBI #5845 AMBI index 0~1.2 >1.2~33 >3.3~4.3 >4.3~5.5 >5.5 [24]
BENTIX 5% (J8J57) BENTIX index (shale) >4.0~6.0 >3.0~4.0 >2.5~3.0 2.0~2.5 0 [25]
BENTIX 5% ( 5% ) BENTIX index (sand) 54.5~6.0 >3.5~4.5 >25-35 2.0~2.5 0 [25]
Shannon-Wiener 5% Shannon - Wiener index =4 3~<4 2~<3 1~<2 <1 [26]
Margalef $5%% Margalef index >4 2.5~4.0 <2.5 <2.5 [26]
M-AMBI #5%% >0.77 >0.53~0.77 >0.39~0.53 >0.20~0.39 <0.20 —

M-AMBI #5828 3 R Z 35 R 151 3 4R
B, BAEXE 50 2 M2 E S PR B <5 3 M2 %
SEME A EUEL < 1 P S B IME LT A8 (e, HL 3 18

®2 3INFETVEERMESH (Kruskal-Wallis 15 )
Table 2 Analysis of differences between the three seasons ( Kruskal-

Wallis test)

LA RO HGHE (v, = 1) U R ABTEIIA 3 15 4ol FHT0C) P

Name Chi-square value P value
SIS R, M-AMBLE SO A MW BT | = i
0.523 . H 2= 0.545 FkZ= 0.461 b 2= 05 M EZE 0.145 ]XMBI ig(l)ig 8%(1)
70241 Bk E 0.207, HAE 3 A WIEAA REHCH, F BENTIX 13.149 0.001
LB v,=0.656" " EHKEN y,=0.541" FHEH y,= 5338 0069
0.546° (% 4) . M-AMBI 2.069 0355

F3 EYEBIIENER
Table 3 Biological index value and evaluation level

s P P 4
St VB BENTX o e NNl A¥® P U
spr3 3.750 3.000 1.959 0.733 0.324 8 3 3 4 5 4
spr5 3.500 3.330 1.585 0.739 0.288 8 3 2 4 5 4
spr9 2.538 3.232 0.377 0.968 0.299 5 2 2 5 5 4
sprll 0.429 6.000 1.149 0.563 0.384 4 1 1 4 5 4
sprl2 2.500 4.000 2.355 1.221 0.442 3 2 2 3 5 3
sprl4 1.500 6.000 1.500 0.668 0.368 2 2 1 4 5 4
sprl5 1.125 5.000 3.000 1.898 0.586 8 1 1 2 4 2
sprl6 2.000 4.662 2.948 1.839 0.544 3 2 1 3 4 2
sprl7 1.500 6.000 1.000 0.434 0.310 5 2 1 4 5 4
sprl8 2.000 3.332 1.961 1.022 0.4155 2 2 4 5 3
sprl9 0.955 4.908 3.096 1.996 0.617 0 1 1 2 4 2
spr20 0.500 6.000 3.273 2.316 0.681 2 1 1 2 4 2
spr2l 0.326 5.652 2.632 1.475 0.589 7 1 1 3 5 2
spr23 1.250 5.332 3.000 1.898 0.581 3 2 1 2 4 2
spr24 1.125 5.000 2.922 2.171 0.623 9 1 1 3 4 2
spr25 1.263 5.156 3.787 3.074 0.750 8 2 1 2 3 2
spr26 0.732 5.126 3.234 2.431 0.711 6 1 1 2 4 2
spr27 0.522 5.480 2.980 1.897 0.640 4 1 1 3 4 2
spr28 1.500 5.008 2.906 2.054 0.591 6 2 1 3 4 2
spr29 1.563 4.500 3.723 2.900 0.732 3 2 1 2 3 2
spr30 1.962 3.848 2.354 1.437 0.480 2 2 2 3 5 3
spr31 0.500 5.556 2.059 1.051 0.488 9 1 1 3 5 3
spr32 0.321 6.000 2.657 1.390 0.577 5 1 1 3 5 2
sum?7 1.500 6.000 0.000 0.000 0.209 7 2 1 5 5 4

TR
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sum9 5.936 2.028 0.469 0.955 0.160 1 5 4 5 5 5
suml1 5.911 2.042 0.222 0.977 0.154 4 5 4 5 5 5
suml2 5.888 2.070 0.256 0.666 0.114 5 5 4 5 5 5
suml4 3.420 3.440 2.443 1.657 0.453 8 3 2 3 4 3
suml1S 1.813 3.836 2.890 1.671 0.562 1 2 2 3 4 2
suml16 3.130 3.650 3.298 2.381 0.613 1 2 2 2 4 2
suml17 2.900 3.068 2.895 2.026 0.529 9 2 2 3 4 3
suml18 3.261 3.562 3.028 1.897 0.525 7 2 2 2 4 3
sum19 3.000 3.094 3.236 2.118 0.555 0 2 2 2 4 2
sum21 3.397 3.146 3.405 2.798 0.669 2 3 3 2 3 2
sum23 1.816 4214 3.604 2.655 0.711 1 2 1 2 3 2
sum24 2.600 3.600 3.240 2.085 0.572 7 2 2 2 4 2
sum25 2.302 4.422 3.520 3.165 0.726 6 2 1 2 3 2
sum26 1.200 5.200 3.646 2.823 0.726 8 1 1 2 3 2
sum27 2.875 3.330 2.585 1.465 0.460 5 2 3 3 5 3
sum28 2.009 4.428 3.944 3.549 0.819 7 2 1 2 3 1
sum29 2.653 3.780 4.168 4.126 0.898 7 2 2 1 2 1
sum30 4.200 2.800 1.922 0.932 0.302 1 3 3 4 5 4
sum31 2.750 3.556 3.929 3.601 0.815 4 2 2 2 3 1
sum32 2.079 4.124 3.986 3.492 0.864 1 2 1 2 3 1
autd 1.500 6.000 0.000 0.000 0.209 7 2 1 5 5 4
aut5 3.750 4.000 2.000 0.813 0.328 3 3 2 4 5 4
aut7 5.167 2.444 1.357 0.767 02115 4 4 4 5 4
aut9 5.357 2.572 1.880 1.051 0.262 9 4 3 4 5 4
autl1 6.000 0.000 1.000 0.334 0.072 0 5 5 4 5 5
aut12 2.625 4.000 2.000 1.001 0.377 1 2 2 3 5 4
autl4 1313 5.000 2.750 1.627 0.542'5 2 1 3 4 2
autls 5.400 2.000 1.371 0.621 0.188 0 4 4 4 5 5
autl6 3.692 3.232 2.346 1.198 0.389 9 3 2 3 5 4
autl7 4.875 3.000 0.811 0.334 0.147 9 4 3 5 5 5
aut18 2.813 4.000 3.000 1.898 0.513 6 2 2 2 4 3
aut19 0.818 5.272 2.550 1.248 0.532 1 1 1 3 5 2
aut20 2.250 4.000 3.096 1.996 0.560 9 2 2 2 4 2
aut21 1.714 4.860 3.374 2.548 0.651 9 2 1 2 3 2
aut24 1.385 4.466 2.753 1.648 0.554 2 2 2 3 4 2
aut2s 0.375 5.754 2.906 1.826 0.625 8 1 1 3 4 2
aut26 2.100 3.700 2.616 1.887 0.555 2 2 2 3 4 2
aut27 1.469 4532 3.809 3.454 0.816 8 2 1 2 3 1
aut28 1.350 4.300 2.113 1.132 0.486 0 2 2 3 5 3
aut29 1.938 3.664 2.225 1.462 0.484 7 2 2 3 5 3
aut30 0.656 5.754 2.781 1.826 0.602 8 1 1 3 4 2
aut31 1.050 5.200 3.284 2.171 0.658 3 1 1 2 4 2
aut32 0.532 5.612 3.757 3.350 0.823 8 1 1 2 3 1

&4 H' D M-AMBI $5#] Pearson 18X
Table 4 Pearson correlation analysis of H',D ,M-AMBI index

Z=15 Seasons D M-AMBI
# I Z= Spring and summer 0.645" " 0.526" 0.656" "
EFkZE Summer and autumn 0.517" 0.383 0.541"
#HFkZ= Spring and autumn 0.440" 0.279 0.546"

TE: xR 0.01 KPR ; = R 0.05 K- REAHR
Note: * # indicates a significant correlation at the level of 0.01; * indi-
cates a significant correlation at the level of 0.05

2.3 EWEETMER  MREEYHREOMITSEE (R D),
AR BO T R E LA TR UGS, 20 B (1) (R(2)

H1(3) \25(4) F5(5)5 15D ~5 AN S RAR R, BE
R AR TG Y A b 5 o 22 W) 26 4 BT AN 25 20 i
25 ARk B Ferp R R A K I hy 1~ 23 B R A AK IR
K 24~ 44 FRZEH AR 45~67( & 2) o
IR Y8BT 9 H 4 HuAS 1, AMBI AT BENTIX
BRI IL R G0 5 L2 3R 78% 82% , YA 45 24 B
AN SR s M= AMBI Rl H' 38 B0V 0 B 45 98 o 5l ok
54% 38% ,VEM SE 6 B A KT B 5 D 8 BTN L B AE R
o7 HR 2% , PPN Sk AN B 2 (8] 3) . AMBI I BENTIX
FEBUE 3 TP S P E R F <k R< A
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7= M-AMBL F1 H'$5500E 3 D21 Fr AR g (A 4
[l , <R <Bk T D AR EUE 3 T SR S EHE F<
kFE<HZ(E 4) . AMBIfil BENTIX $5 5040 %59, b A
39 el N ARG AR ], 28 U LA 2E TSP AE S AMBI
I M-AMBI 5 HOFH 259, Horb Ay 24 s R S5 G A
35 ANUERIARZE LA, T DU AR 2E 2 PRI AR, 1
AUEOIAHZE 3 AN 2590 M- AMBIL #1 H' S5 BO0F A 45 4%,
A 39 DA AF PR, 28 DI RIARZE 1IN ARG
H'FI D A5 80PN 8% oA 7 A uli A S5 O TR], 37 4
sHALA 22 1 ASPF 0 45 4, 23 Al A 22 2 I SF 4L
(1&'5) .
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I grade BENTIX grade AMBI grade
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Fig.2 Spatio-temporal fluctuation of biological index evaluation
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Fig.3 Percentage of biological index evaluation grade
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AMBI FlIl M- AMBI 580V 45 2% B AT 835 O AHOCHE: (y, =
0.705" " ) HATAN A2 Rl E B A2 8.485; M- AMBI I H' 54K
PP HA N R E RIRIIENE (v, =0.8527 ) HIFAN A4 RIEE
BSREREN 5.292; H'FN D 45 BT 4 GUHAT I 2 35 B AR DG
(v, =0.784" ") HIPHr a2 e B RE Ry 11.358,
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= 25 Sumer —
4F =T AFE Autum
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Fig.4 The average value of biological index in three seasons
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Fig.5 Number of stations with biological index evaluation grade

HFa D

difference

25 X A R BOTAN S G 53 Bt LA SN A R 2 4 JiE
S3HT (1 6) i LK 5 Fh A WHs BOTM 4590500 3 25, AMBI
H BENTIX 48 B4 45 A A — B H AN 5975 G e BE D 1K,
M-AMBI 1 H'$8 800N S G A — SO P 5 e it i v
%, D F8EOTM 0975 YRR IR 5 o
24 NEREFMEYBEEXEST  AMBLFEEUK B
ABIE A IREE HF4 Temp Sal DO\ TOC,, &} 240G P58 H +
JpH \NO, TP ; BENTIXH8 Ui s 2540 3¢ B 45 Rl - Temp

x5 HEYEBITNELR Pearson HXEFH

Table 5 Pearson correlation analysis of biological index evaluation

grade
HWIHEEL BENTIX H' D M-AMBI
AMBI 0.872"" 0.567"" 0.331"" 0.705" "
BENTIX 0.479"" 0.391"" 0.663" "
H' 0.784" " 0.852" "
D 0.784" "
F6 EWMEBITFNER
Table 6 Biological index evaluation grade
IR R BENTIX H D M-AMBI
AMBI 5.292 10.392 19.157 8.485
BENTIX 13.038 21.749 10.863
H' 11.358 5.292
D 13.454

T PR AT B REARUE R X [R] Euclidean 25
Note : The distance analysis measurement standard is the interval Euclidean
distance
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