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Stream Health Assessment Using a Benthic-Index of Biotic Integrity in Xitiaoxi

Stream, Zhejiang Province, China
LI Qiang, YANG Lian-fang, WU Jing, WANG Bei-xin
(Laboratory of Aquatic Insects and Stream Ecology, Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Stream macro-invertebrate assemblages were collected from 64 stream sites in Xitiaoxi Stream,» Anji County, Zhejiang Province,
China. Thirty-six candidate metrics were evaluated stepwise by distributing range analysis, discriminatory power analysis; and Pearson’ s
correlation analysis. The B-IBI was composed of seven metrics: total taxa; EPT taxa, Coleoptera % three dominant taxa, Hydropsychidae
(Trichoptera) % filterers % and Biotic Index (BI). The ratio scoring method was used to transform the value of each metric into a uniform
score. A variability coefficient method and an entropy method were used to calculate the weight value of each metric of the B-IBI. The
measurement accuracy of the health criteria for the B-IBI derived from all sample data was better than that from only reference data. The
entropy method had a higher accuracy (92.9% ) than the sum total score method (85.7% ) and the variability coefficient method (78.5% ) in
discriminating stressed and reference sites. The B-IBI health criteria for Xitiaoxi Stream were: B-IBI > 0.69 = healthy, 0.52 - 0.68 = sub-
healthy, 0.35-0.51 = good-fair, 0.18 —0.34 = fair, B-IBI<0.17 = poor. The Pearson’s correlation analysis between B-IBI and chemical-
physical variables showed that the B-IBI strongly corresponded with the habitat quality index (r =0.62, p <0.01), water temperature ( r =
-0.64, p<0.01), and altitude (r=0.64, p <0.01). Our results suggest that the B-IBI is a good indicator in stream health assessment
and should be used in water resource management in China.
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Fig.1 Distribution of 64 sampling sites in Xitiaoxi River
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Table 1 Expected direction of response under stress for candidate metrics for Xitiaoxi River
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Table 2 Pearson’s correlation matrix of 14 candidate metrics
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Fig.3 Discriminatory power of B-IBI derived from sum total score; sum variability coefficient value and entropy value
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Table 4  Distribution of B-IBI values of reference and all sites and criteria of health and accuracy of B-IBI criteria of health of three objective weight methods

S HEE Rk A RS JUTIERER
) Z SR Z SR RE Z T SEFRRE A
25% 53 i EL 5.46 2.55 0.72 0.27 0.75 0.42
95% 43 E 6.78 6.25 0.95 0.91 0.91 0.86
el FE AR >5.46 >5.00 >0.72 >0.73 >0.75 >0.69
X2 I I HET R 77% 85% 77% 77% 77% N%
X TF-HOAE i I R 2R 9%6% 9%6% 9%6% 96% 96% 98%
BIRIHE 4, 13 NS A 1 B/ 2 %% (A HER A 17 2 IR AN IS 1, Bt DL B e B AH

Uit BEAE R ) 1 v, S B AR O %, 52 3]
AN TR, K BB 7 , B-TBT BTG . £ HER 2
(RO 50 208K 22 Ko A IR > AR K A T4
HUEN, SR RROE L DRI R SRR BN, R I
HRYERI SRS 95 FERIER Uw/\ SIS Y7L AR EAIPUTIPZS
(6T D, KU, (RIS 358 00 i R A 2 B
IO AN S IR BI85 B ORG, AT R T3
1 BT, L2 FEPE R AT

AN

3 g
3.1 SMNIIEE
2 HARFNN g TP R E 5, - R L i 4ah

XTI TG T4 AUV S 2 [, R T 0 4R IR 200 1) A%
fhfaghliel YR A A R R B0, G5 S
52, 1) 2 IS AR YR, 2 H T E AR 2R
W3k K FH 1) 77 % . Southerland 55 HR #5 25 HL =% 12 500
AN r B, e T 2 ISR TP A
I FH B R RO 7K A4 38 Ak s, I AL 46 A U
FE B 10 7 15 3 P AR R S AL AU AR UED) | Peter 25N
FER 5 2 O ARMERTIE IO T N 1 35 ) 2 04
BRI, AR S AT 2 J A b T 427 AN 65 VG 5 VR 3
A AT ST S AR E IR A 5 T3k — 2P ST
3.2 B-IBI F5 25003 FH A A A el 9 A 248 7 181 1 Y.
JEH



2146 woom o B % 28 &
1.0 1.0
A A
& s 4
0.8 |- 08 [
LY 4
oo o
~ 06 Yo, B°°, o _ o6 O 8
/M 8o S Q0 =) o
= 0600%%80 o T 8
A 04t ©0, 0 A 04 |- °
% go 5
A ZRE
02 ) ° o 02 [ 8
o ZFHA
0 1 1 0 1 I | | !
0 10 20 30 0 1 2 3 4 5 6
Ki/C ek 3l
1.0 1.0
A A A A
by » A
08 A 08 |- As
o A““ A oA“A A
06| °©, 008 Jo° = 06 [°, 5% %%
=} 0_o® o =} b g oo Oy
T 0 99% o 9 o ® T 8 ) -
M oo4l 00 oo A 04 [R°@ o
00 2 & o980
02 & 02 o
0 1 1 | | 0 1 1 | | Il
0 20 40 60 80 100 0 100 200 300 400 500 600
LB T i=E Hf/m

El4 BIBIEXRSHEERE.KE. BK. ZREIOESE

Fig.4  Scatter plots between B-IBI and habitat quality index, water temperature; altitude> stream order
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