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Development and application of IBI based on fish to assess the river’s health in the East Tiaoxi River. HUANG
Liang-liang'?, WU Zhi-qiang', JIANG Ke?, SATO Tatsuro’, KANO Yuichi®, LI Jian-hua®’ (1.College of Environmental
Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2.College of Environmental Science
and Engineering, Tongji University, Shanghai 200092, China; 3.Department of Engineering, Kyushu University, Fukuoka
8190395, Japan). China Environmental Science, 2013,33(7): 1280~1289

Abstract: Index of biological integrity (IBI) based on fish to assess the river health in the East Tiaoxi River was
established in this study. Two IBI systems and assessment criteria were established due to sampling sites being from two
different eco-regions. The sampling sites from the tributaries in the upper reaches of East Tiaoxi were in the eco-zone of
evergreen broad-leaf forest between Zhejiang Province and Fujian Province, and IBI in the tributaries was established
including species richness (M1), percentage of species in the Balitoridae to species richness (M5), percentage of endemic
species to species richness (M6), Shannon-Wiener’s diversity index (M7), percentage of invertivores to abundance (M13),
percentage of herbivores to abundance (M14) and percentage of intolerant species to abundance (M16). The sampling
sites from the middle-lower reaches of East Tiaoxi River were in the Eco-zone of agriculture area in urban and suburban
in the Yangtze River Delta, and IBI in the middle-lower reaches was established including species richness (M1),
percentage of species in the Gobiidae to species richness (M4), percentage of endemic species to species richness (M6),
Shannon-Wiener’s diversity index (M7), percentage of species inhabit in the up layer to species richness (M8), percentage
of species inhabit in the middle-up layer to species richness (M9), percentage of herbivores to abundance (M14),
percentage of species spawn in shells to species richness (M21), abundance (M22) and percentage of DELT to abundance
(M23).The status of river health was categorized into five levels, such as ‘healthy’, ‘fair’, ‘poor’, ‘very poor’ and ‘no fish’.

Two IBIs were applied to assess the 45 observation sites in the East Tiaoxi River in 2010 and 2011. The results showed
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that the river’s health was mainly at the status of ‘fair’ and ‘poor’. By contrast in 2011, the observation sites of ‘healthy’

and ‘fair’ decreased by 1 and 2 sites than those in 2010, respectively. Meanwhile, the observation sites of ‘poor’,

LI

very

poor’ and ‘no fish’ increased by 1 site than those in 2010, respectively.

Key words: index of biological integrity (IBI); river health; fish; East Tiaoxi River
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Fig.2 Box—plots of candidate metrics between reference sites and observation sites in the tributaries of East Tiaoxi River
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Table 2 IBI metric scoring criteria in the tributaries of
East Tiaoxi River
ZH e SHHE 1 3 5
R BT M1 <7 7~13 >13
STE R PR ECE 4 L
M5 <12 12~23 >23
(%)
opE AR RO S LG
M6 <30 30~60 >60
(%)
Shannon—Wiener % #1445 %L M7 <07 0.7~14 >14
T MES Y e VA 21k M3 33 367 67
H 4 (%)
Wb EMATE (%) M4 <9 919 >19
BURMEMEMEE (%) M6 <23 23~46 >46

%3 HKEZFTHIBI ENSEIBRNITNTE
Table 3 IBI metric scoring criteria in the middle-lower

reaches of East Tiaoxi River

F4 FEERHELTEMETMITE
Table 4 Assessment criteria for biological integrity based

on fish in East Tiaoxi River

1t HE(H) F(F)  BEP)  WZE(V)  EN)
L >46 31~46 15~31 <15 0
R >36 24~36 12~24 <12 0

2010 4,75 45 MU ArR3 ANh “AgRE” 21
AR 718 AN CEZET 1 AR CHRET 2
ANy et o AR IRAS I B TR bTA
TIURTBOR P B NI B R RS HAT B,
TARYBEPEN B AEFRE MU, F TN
TSR PRSI B S AR RN 5 e R
AW, TAREE MR B A6 LR A
RSB . P TSV MR 2011 47
45 MR 2 AR “AgEE 19 N KT 19
ANy HFET 2NN RZET 3 AN T BT
AW R ERREAEZ 2011 4FRR 2010 4F R 12
A AR ETHA 7 ANGE S). Sl Fh R e R
S TP AT 6 AN, NFE 3 AN R AR

e 24 BUSIRHIA FLIHM
R A < ~ > .
- % FHSE M 2N E
WFRRHORMRIEET ) Me <7 714 > 14 ”fﬁﬁ Pearson 1 Hj‘g” br 1Bl {55 9 Rk kI
mmi:g@;”é%ﬁhﬁ lj%tlﬂ(%) M6 <33 33~67 >67 1&??*&‘&D+g§%‘%é\gzlmE‘]*Hj&ll\/_:t(i% 6)%%%
Shannon-Wiener ZHMEIERE M7 <08 08~16 >1.6  BALE EUEZHI B IBL {H S 32 (P =0.016). I
IR HT 53 (%) M8 <11 11~22 >22 £ a (P =0.015) M EURTR AP =0.015) %
B R AEYREE S (%) M9 <33 33~67 >67 %ﬁ*ﬁjﬁ,'ﬁl’é@%@’ =0.001)§5*&E%ﬁ*ﬁjﬁ,5 pH
R Mt AR T 2 (% Mi14 28 28~55 55 N . e JIN e fad
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o M2l <2 244 NG AT R ELIBL A pH (. R R E
R AR M2 <24 2448 48 A HWMRA R EE LA SH TR, HEE a
W T %ﬁiﬁ?’/‘eﬁﬁ:%{rﬂ%tb M3 227 1397 <13 /g%%uggiﬁmg‘g,gg%gmp =0.015)- a
) (P =0.022). MEE(P =0.039) 5 B3 A
F5 FEZREESWN A IBLIEMER
Table 5 IBI results for each observation points in East Tiaoxi River
2010 4 2011 4 W5 2010 4 2011 4
R P! i HES 2 St g HEEE 2 s St fil B2 P! TS S
S1 29 F 29 F S17 33 F 46 F
S2 24 P 31 F $20 36 F 33 F
S3 24 P 31 F S21 46 F 39 F
S4 17 P 24 P $22 29 P 39 F
S5 22 P 29 F $23 29 P 22 p
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2010 £ 2011 4F B 2010 4F 2011 4¢

TR A A fi S SHHE fi S Rt pagic! f S A fHk RS2
S6 - N - N S24 33 F 33 F
S7 26 F 31 F S25 33 F 26 P
S8 31 F 22 p $26 26 P 19 P
S11 34 F 29 F S27 22 P 22 P
S12 36 F 36 F $30 39 F 26 P
S16 43 F 43 F S31 26 P 24 P
$28 34 F 29 F $39 33 F 22 P
$29 38 H 22 p S40 26 P 22 P
S34 36 F 43 H S41 39 F 22 P
S35 41 H 38 H S42 29 P 26 P
S$36 38 H 29 F S43 39 F 39 F
$37 15 \% 22 p S44 36 F 33 F
S45 39 F 39 F
S46 33 F 22 P
S47 26 P 39 F
S48 36 F 26 P
S49 - N - N
S50 19 P 12 \Y%
S51 22 P - N
$52 26 P 22 P
$53 29 P 26 P
S54 26 P 12 \Y%
S55 19 p 26 p

F 6 IBl{ESKINERFZERIEXED
Table 6 Correlation coefficient between IBI score and environmental variables
T H pH { i W SR Mg M Za R BEY B sy
B -0.216 -0.314 0.262 -0.450% -0.273 -0.455* -0.455* -0.260 -0.575%*
R 0.465 0.227 0.545% -0.113 -0.616* -0.38 -0.435% -0.347 -0.510%

VB P KSF 4P < 0.01,4P < 0.05
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