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Discussion on the standardized method of reference sites selection for establishing

the Benthic-Index of Biotic Integrity
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Abstract; Benthic macroinvertebrate Index of Biological Integrity ( B-IBI) was developed of relationships among habitat
variables, water quality variables and benthic macroinvertebrate data from 340 sampling sites in the Huntai River for
assessment of stream health and standardized reference and impaired sites selection. In this study, 9 reference sites and 6
impaired sites were selected to construct the B-IBI index. Five major benthic macroinvertebrate metric parameters (i. e.

taxonomic composition, relative abundance, pollution tolerance characteristics, dominant groups, and functional feeding
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groups) were assessed by applying the B-IBI. The results showed that the Huntai River is highly degraded and loss of
biological integrity in which 24.8% of sampling sites were in “excellent” and “good” conditions, 27.8% of sampling sites
were in “normal” conditions, and 47.4% of sampling sites were in “poor” or “very poor” conditions. The box-plot
distributions of B-IBI were highly clustered within the references sites, impaired sites and test sites indicated that the
assessment was reliable. Moreover, the resulting B-IBI was highly correlated with the data set of macroinverterbates across
70 sampling sites in the Taizi River in May 2009, with 58% of the total sampling sites graded in the same stream health
categories and 40.6% of total sampling sites with one grade difference in stream health. This correlation was employed to
check the accuracy of the assessment result between standardized sites selection and “ expert option” reference sites
selection and showed strong consistency between two methods. The regression between the B-IBI and habitat assessment was
significant in linear regression (R*=0.25,P<0.01). And the regressions between the B-IBI and conductivity ( Cond. ),
permanganate index (COD, ) and ammonia (NH;-N) were also significant in curved regressions (R’ =0.23—0.34,P<
0.01). According to the regressions, the inflexion values of three water quality variables were around 1,000 ps/cm
(Cond. ), 5.0mg/L (COD,, ) and 1.0mg/L (NH,-N) , respectively. The B-IBI decrease sharply when these water quality
variables are lower than the inflexion value and decrease minimally when the concentration is higher than the inflexion
value. The COD,, and NH,-N would have significant effect on the stream health and macroinvertebrates communities when
the concentration is higher than the III grade of Chinese surface water standards. The sensitivity of the B-IBI and its
component metrics to environmental stressors supports the use of this index for monitoring ecological conditions in streams in

the Huntai River.

Key Words: standardized method; B-IBI; river health assessment; Huntai River
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Fig.1 The distribution of sample sites in Huntai river basin
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Table 2 candidate metrics for B-IBI and their response to human disturbance
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TURANTT {5 248 Tolerant and intolerant
AlS USSR J A ICHL Intolerant taxa T
Al6 5258 % Tolerant taxa% L7t
fEFH2EBE dominant group
Al7 IR % dominant taxon% L
HEBE AL Functional feeding group
A18 IEEH % Filterers% FF
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Table 3 State of water quality and IHAI" between reference and impaired sites ( Mean+SD)
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8 H 432 PRITE URSETEAT JE ITE R B A S T BORN A% LR RO B E MO (1>0.75) T RSy
S B TTEAE A T B A T S B 7 R AE R I R SRR s EPT% 58585 H % (r=0.86) ARt 5% (r=
0.85) W EHHSE, T EPT% 5% W78t H % 015 8., FL7E KA sh ¥ A= Wit s i )32, IR R B8 EPT% 5
IEEE % | HILWEER % MIFETR % MIPIAISE (r=-0.77) , {E B AR WO % TEAWT 5 Bl 40 14 56 538 17
/N, 5 2GR, S BRI ST A YE AR 28 | P AR B IR 5 % 5 IR A% 5/ AR
R FE BRI ZR R B = BEAHOC (171 >0. 90) , 2R PEH8 KO A\ R 16 o ) BB AR G 30 22 | py st S 3 PR 4R
Bt AR X 0 R A B e A A % (2 4)

R4 20 MEESEH Spearman 18X 1 5ERE

Table 4 Spearman’s correlation matrix of the 20 attributes

Al A2 A3 A4 A5 A8 A9 A10 Al4 Al5
Al 1.00
A2 0.96" 1.00
A3 0.63" 0.68" 1.00
A4 0.92" 0.96" 0.60" 1.00
AS 0.92° 0.94" 0.55" 0.84" 1.00
A8 0.57" 0.63" 0.41" 0.67" 0.53" 1.00
A9 0.50" 0.52" 0.28" 0.44~ 0.60 " 0.23" 1.00
A10 0.68" 0.74" 0.51° 0.72* 0.70" 0.86" 0.68" 1.00
Al4 -0.53" -0.50" -0.27" -0.50" -0.46 " -0.41" -0.34" -0.48" 1.00
Al5 0.90" 0.94" 0.80" 0.90" 0.86" 0.58" 0.45" 0.69 " -0.42° 1.00
Al6 -0.71" -0.73" -0.51" -0.69 " -0.70" -0.51" -0.48" -0.65" 0.60" -0.69"
A17 -0.59" -0.58" -0.40" -0.54" -0.57" -0.50 " -0.51" -0.65" 0.50" -0.55"
A18 -0.36" -0.33" -0.22" -0.36" -0.27" -0.36" 0.02" -0.27" 0.92* -0.29"
A20 0.25" 0.20" -0.04 0.26" 0.17" 0.24~ -0.09 " 0.10 -0.77" 0.11°
A21 0.04 0.05 0.27" 0.03 0.01 0.08 0.04 0.13" -0.18" 0.15*
A23 0.63" 0.69" 0.53* 0.63" 0.68" 0.57*° 0.77* 0.85" -0.42" 0.68"
A24 0.93" 0.97" 0.70* 0.93" 0.92" 0.62" 0.54" 0.74" -0.48" 0.94~
A25 0.77° 0.76" 0.53* 0.71" 0.73" 0.58* 0.57" 0.74" -0.58" 0.72*
A26 0.94~° 0.92" 0.66 " 0.87" 0.87 0.57 0.53" 0.71" -0.59" 0.87"
A28 0.61" 0.59" 0.39" 0.56" 0.57 0.51 0.49" 0.64" -0.57" 0.54"
Al6 A17 Al18 A20 A21 A23 A24 A25 A26 A28
Al
A2
A3
A4
A5
A8
A9
A10
Al4
Al5
Al6 1.00
A17 0.48" 1.00
A18 0.46" 0.32" 1.00
A20 -0.33" -0.06 -0.83" 1.00
A21 -0.14" -0.33" -0.21" -0.22" 1.00
A23 -0.61" -0.66" -0.14" -0.05 0.16" 1.00
A24 -0.73" -0.58" -0.31" 0.17~° 0.07 0.72* 1.00
A25 -0.62" -0.94" -0.39" 0.13" 0.33" 0.74" 0.75" 1.00
A26 -0.74" -0.73" -0.42" 0.22° 0.20" 0.69" 0.90" 0.88" 1.00

A28 -0.50* -0.98 " -0.40* 0.14* 0.34* 0.64* 0.59* 0.95* 0.75* 1.00
A1—A28 FRA X N KB MG Sh P S HOL R 1, = M8 3 P<0.05
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I DL BT VTR B A Bh 4 A ) SE DA A SRS B 2 BT EPT /2K BT R
B H% EPT% i 15258E% Tt K8E% JEEE % M EE % , 5ikim S 7810 Ji sk # /Y B-1B1
FEEZ O S L AR BT R — 20, AL O S EERTR] . Foh BREE I 2 308 PR IF A1
RSB0 ELAT B AR D | AT AIACH B YR 52 15 3 A% O S USRS — B0, Bildn , 76 sk 462 i g v
KB A B X = B 1R A% 0 280, TS SCHh EPT% 5 K B35 AN R B X = 38 ELA s I A DG M (v =
0.85) , Ktk EPT% 1] IAEA A% S8 B AR
2.2 YRR SR PETEAS

HR A S A AR EAL 1%, 45 H VT A JEE A A 0 52 B M PP S B E AL A 2R (36 5) |, BT A 21 45
SR AL S A ) o0 PR 8 B0 4y, 38 B BRAS VI L R 0—8, fF /AR 3 Tl 0 fake SR 0 b 22, )2 22 )
LT

£5 BLBMRBITEAR

Table 5 Formula for calculating of the core attributes

BN Auributes HH A F Equations
RIPASERICEL Total taxa A REITEL/39

T H 43 25 BAICHL Plecoptera taxa TE H 43255 080/3

EMH Trichoptera/% EMH/38.46

(HFE A+ A+ B E) EPT/% EPT/75.46

MM 75 288 tolerant taxa/ % (100~ 7528E) /(100-19.21)
B #2 R dominant taxon/% (100-f L #2HE) /(100-18.93)
WEEH filterers/% (100-9E 3 )/(100-0.31)
& # predators/% T #/27.17 predators/21. 17

P BT FE S A543 S BR A JE R Y 95 % 43N BB 158 58 il i AR " B AR UE (6. 18) , 3543 h 5 AN “ i
17 (>6.18), “U7 (4.64—6.18) ,“—f" (3.10—4.64) ,“ 2" (1.57—3.10) 1“2 (<1.57) (£ 6) .,

#6 B-IBLiRERITNER
Table 6 Grade for river health assessment of B-IBI

T FRSF Bt i — %= ez
Health grade Excellent Good Normal Poor Very poor
B-IBI {H >6.18 4.64—6.18 3.10—4.64 1.57—3.10 <1.57

VT e A R VE A 485 2R (181 3) R ], AT s A fEE RRAR AN A2 | < B AR B AR ) sS4 o s a5 5
B 24. 8% ,“ — & H A 27. 8% TN 227 FI“ W 227 A 40 i3k 47. 4%

AN ] DX I R 0 A AN 7 ) M b I 9 56 R Fe A, O3 Pl 7K J2E R R AK B /K 3 3t R s B By, Hop
L PRI 7K P 1 K 10 P S A g R LI B 2 T e £, AT FE a5 E Sl “ e R i 1 L& P /K 2
KA G K T, Bl A T R A, - b R R T AR B0, e ) fl R 0 28 T e, R Tl s Sl DA £ 65 7K
JE ] 1B VRT3 R Ak B 7K PR 0T 1 B P AR IO A 4 WA P e 2, G v < W 2 R A o T DA Y
25.6% ., [FIBHAIFGE I, R F-T e bk S S A 235 SR ARG -1 3, T ¥ T e 3 1) 1 -5 S L 1) X RN 5 SR E
Z5,

X6J GV AT A Y 3k A g R L 22 BH , Y8R IRT 049 A R T B AR v R 3T VT R 5 Sk T e b, ARk
SEPEM SR 4 AR, Herp e A 227 fRE A 25% |, 257 BURE S i 35% 3 K TInT YA e A ik R AR X 4 T T
TR, Horp e 27 BORE L 28% T IORE S 15%

3 g
3.1 ARSI R TR S5 R A

K 3240 52 BT 0 IR T A RS2 A0 R B, R A AN P i) iz s R 71, (B H TS

http ; //www. ecologica. cn



15 # RIRAR A5 ARMEAL 7 LT 2 M SR R TR S ) A ) S8 A R B 4669

N
Z
=
(=}
&
<t
5 o feERE
e o fetpE
= + —f
. 3
0 30
. . = %
122°0'0" 124°0'0" 125°0'0"E

B3 EXAFRE B-IBLiF M &R

Fig.3 Results of river health assessment using B-IBI
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Fig. 5 Regression analysis between B-IBI and environmental parameters
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