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Tab.4 Secondary index judgment matrix for first-level C ,

YRR Cu Crz Cus
Cn 1 3 4
Cig 1/3 1 2
Cis 1/4 1/2 1

RS5 C, BT RIS FI BT 4E B

Tab.5 Secondary index judgment matrix for first-level C,

&=L Ca Coz Cos
Co 1 1/3 1/4
Coo 3 1 1/2
Coz 4 2 1

FARPAALE WL 8,
25 MR R CT<T0. 1, P I B 3¢ 40 7 4 o L
AW — B,



2021 £ % 4

WHEAZ. ETREAMNELETRRMFERSE S5 BMWP 841 X B o A 29

R 6 Cy BT RIBHRFI B 46 B

Tab.6 Secondary index judgment matrix for first-level C;

ZYE R Ca Caz Cas
Car 1 1/4 1/7
Csy 4 1 1/3
Css 7 3 1

R C, B ZRIEHRFI BT 56 B

Tab.7 Secondary index judgment matrix for first-level C,

Y Cn Ciz Cus
Cy 1 1 1/3
Cyz 1 1 1/4
Cys 3 4 1

*8 HBREHNE
Tab.8 Weighting of each indicator

EERaY w1 w2 w3 [on A max CI RI CR
— e FE b 0.1466 0.1623 0.6040 0.0872 4.0483 0.0161 0.8900 0.0181
Ci MY iR 0.6250 0.2385 0.1365 - 3.0183 0.0091 0.5200 0.0176
Co [ —JA8hR 0.1220 0.3196 0.5584 - 3.0183 0.0091 0.5200 0.0176
Cs I Z8dR 4 0.0786 0.2682 0.6586 - 3.0324 0.0162 0.5200 0.0311
Cy M e b5 0.1919 0.1744 0.6337 3.0092 0.0046 0.5200 0.0088

2.2 ARWEESSS BMWP EHE X4

2.21 FRAERAA S AR A K WA E
B N IEZS 04 . BMWP {H ok 32305 1E 725 43 A 1) B i
I3 AE . AHSERBOH 0.346 , AHAEAEF K 0.086,

2.2.2 TIRAEIRAR 0 A E A K BN 5 S
O3B BHE R TF 2540 A BMWP A Ky 432305 1F 25 43 A 14
PAME SN, FHOCRECH 0413, AHEEHEZR Hy 0,036, 2
YO B A W A O (L 2)

100 —— a1 2
95%TR M X [A]
gl 8o ”
%58
£23
@7; 3 60 f
53
| S40F
B
=02 o
R=0.413", P<0.05, n=26
0 10 20 30 40 50 60
A fBMWPE
Point BMWPvalue
B2 mMEHEEESES BMWP EHEXE
Fig.2 Correlation of weighted habitat score
and BMWP value
3 itig

KRN HE S5 (2007) BIF 58 32 I G 858 2 B4R A 5 K
PRI AV A Wy 46 b 0 B W 3 A OGO &R Hoh 5K
A B R 26 B TR B O R BT B F A R
X JE AR A AR 2 BE R B SRR X SR B A
JEWAE M HE RS A AR DG i o 8 e e 2 (2016) BIESE T
BMWP 45 5 A A= 49 15 80, A2 SR B0 B9[] 19 5
Z . KW BMWP 5 $00] A 28046 78 5 5z B A ] T B
A4 A2 MPIR B0 B HCR Bl B . ol T IR ks TR
S LA 5T 2 R AT e (B £ HA O 45 45
[Fi) 265 B L RO A Ak B A 55 2 B8 oy S BM-

WP {8 AT AH M43 BT, 2 20 B4R VA 3 A0 D6 1k
LR AT 1R AT S 0 45 18 bR W B
45 A VBT 4 450 30 0o — B A B0 L TR A AR LR L X
BTGB 4 S (B AT AL, 75 3 14 4318 1 58— 1
53 80 43l K AR AL B G S5 45 43 fH 5 BMWP {H i
TR G A3 HT . 15 31 2 4150 LA 35 A oG, AR
SCHff S (18 VT R B B 1 45 A A B I A
TS50 5 BMWP (i i AH

JK A 2 A5 R 0 6 R TR A A 4 1) A A S 4 A Y
i) K (X1 21 45, 2019) . YLK A 9 Al kg R e Al A
YR GL T A 0B B A AE R B CR AR S5, 2018) , [
I 5 B P ) R HR JEC G h 0 11 2 T AR 2R
1 T 1B 9 &b (B 7 ER A4S, 2012) . [ 9 3% 5 6 7K A2 2
F G5 B S L JRC A Bl ) 0 i 2 R B 2 A AR AR
KRR, 2012) , ¥5 K HEVS Ak 75 K HE A
2 FEOUBY T LT Y B AR K, DT X K AR
WS A 5 A e R R CF 4%, 2017), A
SCH — G AR bR T A IR B A8 BR INACh 0.6040, 1A K
WA AR B TE R K A SR A A EREL. 5
WA A5 R — 2,

XA 5% S 8045 5y 48 bR i AR AL, S BT I IR A
5% 75 20 (B0 K AR 250K B TE A 25 SR 5 BMWP {4}
IR A ZS RO VE e 45 SR 1 58— , {145 PR 35 349 B o 0 4
IR IR K AL 2SR B g b 3 ] 3 3K A 25 8 T e O
P A AT SRy 2RI 3 T AT K AR A 2 fE BREIR T
WM S%, RS RSE e S —%.
SR AR IS, T 7546 5% 15 20 1 W 7T LA R0
TR A A W S M BT R, T LAAT RCHS AR AN R B
JEC AT A= AR

S &k

BJTEN, BAE . BN, S, 2012, g 1Lk R R 3R B X K 5 A



30 ERVE S W

KEASFERF

2021 48 7 H

RAEUEHGZH Y BEVE M m[]]. B 5050,
12(2): 23 -27.

iP5, TEUR, XVEF . 4, 2018, T KT i MG B 4y o2 K M 4R
# B-1BI M AR VLU 8OK A A B IT 4 [T ], E S IR 2%
. 27(8): 1502 - 1511.

RBERT . PSS, EIH. 4, 2017, JLIE K B 3 B B
AR ORI BTEAPF A LT, WAk, 29(6): 1444
—1454.

BASE A, 2019, 3T 2 UK A3 AT I 14 5% N 48 7S A ] feke S O £k Bk
FE[1]. E AR K FIAKHL . (9) . 87 -93.

LT, SRR, 2, 2013, db R dbiE T K R KBS Y
HE K5 Je IR A LT, vh I R BE Al 2%, 33(2) . 319 -
327.

LA, TEE L, 2018, 3L T2 R 4 M vk 04 T U T 4 B 25
AN LT, ZRUR @R, 24(19): 105 - 107.

Ae e, IR, TREL. 2, 2016 JCH RN S 1 R EUT A 18
5 BMWP 75 K 0 i 480 09 i F LT v it 8 8% U 5 31
B, 25(11): 1781 - 1788.

XL, FHE, WA, S, 2019, £ 77 00 30 M K B R A 5
WHRRREMEL . AR AU R 2254, 47(1): 76 - 82.

U IEIE . Bk, 2004, B3 HT ko LR AR BE 09 L R LT .
RE TR ST, (9): 51 -60.

WA, b, 8L %, 2018, ST DOK Y 5 K m
JEH S BEIE 0O R ()] BER, 39(2): 783 - 791.

A, FRERAE, 2004, H T8 BORR B 1Y 2 K 43 T 1 B i F
()], Rl KM CHRBIERD . (D 4 -7,

i A, ER A, A&EM, &, 2012, FIR 3% 5E X 8 0L
AWEM R T] ¥l KESWMCERR O, 33
(4): 370 - 375.

W, 2019, FEF J2 TR 4307 1k 0 1) 38 2 o RS E 1 45 A T A
[J]. Rk, 41¢2): 236 - 237.

EBE. 2010. SPSS it s M. dbat: 42 Tl i bt

MR, RS, BB, 45, 2019, FET RN Em
WP R AR R R A A ()] KEUREL, (2): 216 - 217.

MEy . 2016, FF A B Y AR SRS VT A 48 A R BF

FELT]. MR CERMD . (5) . 127 - 128,

TR XIBRIC, 2017, FF 8T R E HETS 0 MU KBS A 3 )
REESE MM EZREELT] A SRS A ¥R, 23
(1): 15 - 20.

E5E58, 2018, JE T S b 5T &5 48 K07 vk 1) 8 7 U 4K A= 2
TEREPE SR AR IR R AT TELT ], K EARFF R AR, (3
47 - 49,

KR AR, B, TigHe, 55, 2018, v E KA 3l WK B A W)
W BORI K BT A5 gk g [ ). b SR M, (6) ;10 -
18.

ST, TUEME, B, S, 2018, W BH TR AN B M BE VSRR AL
SKBAEDTER T, N SHEE AW, 24(1D): 155
- 161.

WS, B, VAR, 2008, 07 5 A W) 5 b T Ak BF 5%
dERELT] BRI, (17 . 82 - 88.

KBTS HE, sk, ZEIEfE, 2007, L0 ¥0) 3 Bk 0] 5 A LS e F A 45
PRGN IR LT] R 2R, 27(6): 928 -
936.

JALLE, TR0, XU, 2018, 3F MIKEL #9632 T 3 5
KB T RRCRIEARLZ].

RLEC, fTREEE . 2009, 5¢ T I SPSS i UEEA K-S £ 40 94
HEAT IE A 43 A0 55 00 — BOrE R 56 il A A e wR s ).
HHAE B, 21(4) 466 — 470,

Armitage P D, Moss D, Wright ] F, et al, 1983. The per-
formance of a new biological water quality score system
based on macroinvertebrates over a wide range of unpol-
luted running-water sites[ ] ]. Water Research, 17:333 —
347.

Barbour M T, Gerritsen J, Snyder B D, et al, 1999. Rapid
bioassessment protocols for use in streams and wadable
rivers: Periphyton. benthic invertebrates and fish[ M].
United States Environmental Protection Agency, Office
of Water, EPA 841 -B-99 - 002

(TS RAR A



2021 5% 4 M WA E,ET RRN B LETRRAESE S 5 BMWP {848 X 4 5 47 31

Correlation of Habitat Scores with BMWP Values in Beiyun River Basin
XIE Yang-cun', GUO Ya-kun’, GAO Shi-kai®*, WANG Bei-xin"

(1.Chinese Academy of Environmental Planning, Beijing 100012,P.R.China;
2.School of Environmental Science & Engineering, Tianjin University, Tianjin 300000,P.R.China;
3.School of Water Conservancy, North China University of Water Resources
and Electric Power., Zhengzhou 450046,P.R.China;
4.Nanjing Agricultural University, Nanjing 210095,P.R.China)

Abstract: Beiyun River basin is an important source of water for the Beijing-Tianjin-Hebei region and the
primary area of water pollution control and treatment. To effectively manage the resource, the status of a-
quatic ecology in the Beiyun River basin must be comprehensively assessed. In October 2019, river habitat
was investigated and macrobenthos sampling was carried out at 26 sampling points in Beiyun River basin.
Based on this investigation, river habitat quality was described by the scores of several habitat parameters
after being weighted by the analytic hierarchy process. The biological monitoring working party (BMWDP)
score for macrobenthos in Beiyun River basin was calculated and, finally, the relationship of river habitat
scores and the BMWP scores were analyzed by Pearson correlation analysis. The Pearson correlation coeffi-
cient between unweighted river habitat scores and the BMWP scores was 0.346 and the associated probabil-
ity was 0.086, indicating no significant correlation. The weights given to first-level river habitat indicators
of water volume, channel alteration, shoreline, and river bank stability were 0.1466, 0.1623, 0.6040,
0.0872, respectively. The Pearson correlation coefficient between weighted habitat scores and the BMPP
value was 0.413 and the associated probability was 0.036, indicating a significant correlation. Thus, river
habitat indicators optimized by weighting gave an internally consistent system for evaluating aquatic eco-
systems. However, additional research is still needed to further optimize the weighting values of primary
and secondary indicators of river habitat, so that habitat scores effectively indicate the biological conditions
in different river sections and accurately reflect the quality of aquatic habitats.

Key words: score of river habitat evaluation; biological monitoring working party (BMWP) ;analytic hier-

archy process;correlation analysis; Beiyun River



