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Tab. 1 Candidate metrics and their expected direction of response to disturbance

Serial number

Metrics

Response to disturbance

M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13
M14
M15
M16
M17

Shannon-Wiener index

Margalef index

No. of total taxa

No. of (Crustacea+Mollusca)

EPT EPT taxa
No. of chironomidae taxa
% Dominant taxa %
3 % Three dominant taxa %

% Chrionomidae %

% Tubifex %

% (Crustacea+Mollusca) %

Intolerant taxa

% Intolerant taxa %

% Tolerant taxa %

Bl Biotic Index

% Predator %

% Ephemeroptera %

Decrease
Decrease
Decrease
Decrease
Decrease
Decrease
Increase
Increase
Increase
Increase
Decrease
Decrease
Decrease
Increase
Increase
Increase

Decrease
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Tab. 2 Distribution of 17 biological metrics in reference sites
25% 75%
Metrics Average SD Minimum Maximum 25% Quantile Median 75% Quantile
M1 1.39 0.56 0.56 2.25 0.92 1.30 1.94
M2 2.02 0.94 0.73 3.2 1.26 1.62 2.86
M3 9.4 4.05 5 20 6.5 9 11
M4 7.8 3.88 1 15 5 7 10
M5 0 0 0 0 0 0 0
M6 0.13 0.35 0 1 0 0 0
M7 0.63 0.34 0 0.97 0.46 0.70 0.89
M8 0.37 0.34 0 0.96 0.10 0.23 0.68
M9 0.01 0.02 0 0.07 0 0 0
M10 0.04 0.10 0 0.36 0 0 0.01
M11 0.90 0.27 0.01 1 0.98 1 1
M12 0.27 0.46 0 1 0 0 0.5
M13 0.01 0.04 0 0.13 0 0 0
M14 0.76 0.26 0.26 1 0.71 0.89 0.96
M15 4.92 1.34 3.32 8.04 4.41 4.64 4.95
M16 0.05 0.20 0 0.76 0 0 0.003
M17 0.38 0.34 0 0.97 0.10 0.30 0.61
2 5% , :(
Pearson )( - )
B-1BI )
: ; ( 4, ,
Pearson , 0—1, 1,
B-1BI
, B-IBI B-1BI
4 ( 3 25% ,
4 , 25% 4 ,
, B-I1BI (5
) ; 2.2
5 60
% BI , , , 60
) B-IBI , 19 , 19 , 14
8 : ;
% BI 1T : 45* 46" 47"
48" \Y 6), B-IBI
[21]
95% 4 ) B-1BI
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3 Mm/MERELEYSHE R Pearson HHX 54 R 11
Tab. 3 The correlation of Pearson on matrix of 4 candidate metrics

M3 M4 M11 M15
M3 1 !
M4 0.96 1 ;
M11 0.51 0.71 1
M15 0.98 0.94 0.56 1

, B-1BI

: M3. 7 M4,
M11. %; M15. BI

Note: M3. No. of total taxa; M4. No. of (Crusta- '
cea+Mollusca); M11. (Crustacea+Mollusca) %; M15. Biotic Index

F4 WEZEHEIANSHESENLK )
Tab. 4 Formulas for calculating 3 metrics scores by ratio scoring
method !

Metrics Equations for scores .
/13 !
No. of total taxa No. of total taxa/13

/11
No. of (Crustacea+Mollusca) No. of (Crustacea+Mollusca)/11
% %/1

(Crustacea+Mollusca) % (Crustacea+Mollusca) %/1
BI Biotic Index (9.18-BI)/(9.18-3.46) ,

£ 5 EETiRE B-1BI EITEMITE [20]
Tab. 5 Criteria of health assessment of B-1BI for Ganjiang River B-IBI
Basin

Health Sub-health Good-fair Fair Poor ) )
>2.69 2.02—2.69 1.35—2.02 0.67—1.35 0—0.67

®6 BILREXXES B-IBITFNMER
Tab. 6 B-IBI results for each sampling sites in Ganjiang River Basin

Sites Site quality Score State of health Water quality grade Habitat score
1 2.79 11 67.70
2 1.53 1 68.05
3 1.04 1 63.01
4 1.07 11 62.11
5 0.86 I 58.75
6 341 1 60.93
7 2.72 1 67.44
8 0.84 1 63.20
9 2.35 1 61.38
10 3.26 11 58.92
11 2.50 1 52.62
12 1.55 11 54.87
13 1.78 11 53.94
14 3.10 11 58.47
15 1.93 11 54.98

=
[=2]

3.34 11 61.74
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Sites Site quality Score State of health Water quality grade Habitat score
17 3.14 11 56.06
18 3.64 11 62.33
19 2.00 11 64.21
20 3.22 11 64.65
21 1.20 11 63.05
22 3.72 11 65.95
23 3.32 11 59.79
24 2.57 11 62.69
25 2.28 11 63.26
26 3.60 1 63.76
27 2.84 1 64.86
28 3.75 11 63.34
29 2.09 1 53.84
30 151 11 62.69
31 1.07 1 76.26
32 2.58 11 67.75
33 1.64 11 58.31
34 1.41 11 58.86
35 1.98 11 60.64
36 2.22 11 66.01
37 1.46 11 70.05
38 1.12 1 64.96
39 2.09 11 63.91
40 2.63 11 57.36
41 2.57 11 56.71
42 2.67 11 59.91
43 2.81 11 56.22
44 3.12 11 52.31
45 2.60 v 54.27
46 3.10 v 53.32
47 2.12 v 48.12
48 2.15 v 52.61
49 2.70 11 59.43
50 1.84 11 64.00
51 2.59 1 62.34
52 2.30 11 61.94
53 2.81 11 53.41
54 2.00 11 65.81
55 1.63 11 60.60
56 2.99 1 64.03
57 2.22 11 61.19
58 2.48 1 56.48
59 0.84 11 73.87
60 1.84 11 62.57
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Tab. 7 B-IBI results for mainstream and each tributaries of Ganjiang River Basin
Sites
TJ LS ZS MJ MS GJ PJ SYJ SCJ HLJ NHJ
B-1BI 2.16 1.04 1.07 0.86 341 2.72 0.84 2.35 291 3.75 2.09
Sites
GJ WJ SS LJ YH JJ GUS GMS GDS
B-1BI 2.00 1.20 3.64 151 2.81 1.79 2.08 2.49 3.07 245
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A HEALTH ASSESSMENT USING ABENTHIC-INDEX OF BIOTIC
INTEGRITY IN GANJIANG RIVER BASIN

ZHANG Fang-Fang**®, ZHANG Meng*, LIU Zu-Gen', CHEN Hong-Wen' and QI Shu-Hua’

(1. Jiangxi Academy of Environmental Protection Sciences, Nanchang 330029, China;
2. School of Geography and Environment, Jiangxi Normal University, Nanchang 330022, China; 3. The Attached Dongjiang Middle
School to Guangzhou University, Heyuan 517500, China)

Abstract: Benthic index of biotic integrity (B-IBI) is one of the most widely-used aquatic ecosystem health assessment
indices. In the present study, benthic macroinvertebrates were sampled and collected from 60 stream sites in Ganjiang
River basin during the period of 2009 to 2010, among which 15 sites were considered as reference sites and 45 impaired
sites. Seventeen candidate metrics were selected for the establishment of B-1BI system, which were Shannon-Wiener
index, Margalef index, Total number of taxa, (Crustacea+Mollusca) taxa, EPT taxa, Chironomidae taxa, Intolerant taxa,
Dominant taxon %, Three dominant taxa %, Chironomidae %, Tubifex %, (Crustacea+Mollusca) %, Intolerant taxa %,
Tolerant taxa %, Biotic Index, Predators % and Filterers %, respectively. The analyses of index value distribution, dis-
crimination ability and Pearson correlation were then performed on these candidate metrics. After the analyses, four
biological metrics, e.g. total number of taxa, (Crustacea+Mollusca) taxa, (Crustacea+Mollusca) % and Biotic Index were
selected as the indicators of tolerance towards water pollution. B-IBI was obtained by summing up all these three indi-
ces after which were transformed into a uniform score by using the ratio scoring method. The criteria of health ranking
were finally determined based on the 25% percentile of B-IBI value in reference sites. I-1BI values were assessed with
these criteria, and results showed that among the 60 sites in Ganjiang River basin, 19 sites were health, 19 sub-health, 14
fair, 8 poor and no very poor. In the whole, rivers in Gangjiang River basin were in the state of health or sub-health.
Tributaries were in health in its upstream such as Mianshui River, Gongjiang River, Shangyoujiang River and Taojiang
River, while Zhangshui River, Lianshui River, Meijiang River and Pingjiang River were in the poor state; all most
tributaries were in health or sub-health in the mid-stream except Wujiang River (poor); tributaries were also in health or
sub-health in the downstream; main stream was in health through the river health assessment.

Key words: B-IBI; Macrozoobenthos; River health assessment; Ganjiang River



