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Establishment and application of assessment index system for river health:
A case study in the Huntai River basin
XU Zong xue', LT Yarr 11
(1. Key Laboratory of Water and Sediment Sciences, Ministry of Education, College of
Water Sciences, Beijing Normal University, Beijing 100875, China;
2. Institute of Resources & Environment, H enan Polytechnic University, Jiaozuo 454000, China)
Abstract: An index of land use, water and habitat quality (ILWH Q) was proposed and applied to evaluate the environmental
quality in the study area. The least deteriorated sites (ILWH Q <2;T 13,T15, T16, T17 and T 18) were selected as the reference
sites. Five of the iitial 35 candidate metrics were select ed using a stepwise procedure ( principal component analysis, the analysis
of the range of index value distribution, stepwise regression analysis, Pearson correlation) to evaluate metric stability, resporr
siveness to environmental variables and redundancy. The selected metrics included the number of Cyprinidae species ( F5), the
proportion of individuals as bent hic species (F12), the proportion of omnivore species (F14), the proportion of individuals as
tolerant species (F22), and the proportion of demersal eggs species ( F23) . Ration scoring method was employed to score the

five metrics, and the ecosystem health of the Huntai River basin defined into five classes. The results show ed that five sites were
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in excellent condition, eleven were in good condition, eight in normal condition, nine in poor condition, and eight in very poor

condition in the T aizi River basin. There was no site in excellent condition, five in good condition, six in normal condition, six in

poor condition, and six in very poor condition in the Hun River basin. T he sites in poor and very poor conditions accounted for

52.2% of the total sites in the Hun River basin, and 41. 5% of the total sites in the T aizi River basin. These findings indicated

that ecosystem health was worse in the Hun River than that in the T aizi River.
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Fig. 1 Sampling sites and land use types in the Huntai River basin

1.2.2 FRIFHAEH IR

IR S BEAL IR 1SR A Y ST 85 7K 4 AT A I 3
M5E, AFGH SR (EC) pH B4 DO) « ¥ i
WKL) (TDS) o oAt 21 A X 40 45 i & (‘hard
ness) ~ i R 2R F5 20 CODmn) VA ( TN) Al R
#H( NOs™-N) J&EE ( NH«"-N) S TP)
FRER (PO ) IR A( SS) 45, it (Hh KK IR
555 FARMEN( GB 3838— 2002) AT II5E .

B R S BT 3 R R
HPPAFE 2 QHET) K58 B IEHU T 10 PN Fi b
(JE ST AP AT e S RIVR B 45 4 AR SR RRUE
PEIE AR T K RO R 2 RV ZKOTRR L
NGB JE ] R 2SR | I 20 43, Ry
200 430 BT A R AEIAT S HB VT 43 3 b ) — 07 ) 2 5
SE, LA R TR iR 22 5 80 PN 45 SRA 5.

AHIFFE 1) - R FH i ke T R 5B A
PILE TR M BR R e B 4 52 97 2005 F 4, +
HOA) PSR R0 Db by B K SR A

Fltth AR AT 2R T Ml ZK A4 AR FH e 8 AS— 2 28T
(K1) {5 ArcGIS #EgH, JET DEM FI/K R 73 Af
P, DL R sk i 3 AT I ) R e
A R Fdl 5 kg AT B n Ay A, 3R
P37 I RUBE - AR A Hicdh
1.2.3 5H aW%F

AR ILWHQ f8 872 I Sk, 10-
WH Q 5 HUfH B, AR IAEE I, U6 A
FKFPut, Pk, aTRUAER 2 . ILWHQ F5 3L
FEIE I L R | KSR EL T SR A

b ) FH R0 DA S e A B R TG 1 i
AT LLARZE R A M 4 S o R T AR
I Hhy, S0 K HOR AEP0) SEM S AT 2 %, 3k
BT R AR T DO 2 e T 4 £, BRI, i
P FEEvE 52 2 e oA

TR = (M M) %+ 2x (Fiis
+ KH) %+ 4x (WEAMs fNERS) % (1)

Z P A SHRIA] ReA7 A0 s AR Gt . O Tk
FICARAT B, EHEE MV I L 387K BA5E 0T & (1 3=
BEY WA FREAT 325 73 (P CA ) FIAR IS 73
W, EROT T RE SR T AT 1 KR ES
DRI~ B OR B, AR, 61 A DG 2 H vt A DT 2 A
Bl (v> 05, p< 001) UORE 14, UBRZLRET
A RFAE R FE AR 7o R SN 1K e
B T AR AN R R K R R T R P S
R S e ot ME(R 1) .

1

Tab. 1 Scoring criteria of the land use index, physiochemical variables

(EC and SS) and QHEI for five classes in the Huntai River basin

TEAEESH 1 2 3 4 5
A Hb R $R £ 1.06 1.21 1.41 1.96 2.69

EC/(us*® cm'l) 77.92  225.90 396.45 600.75 1205.00
SS/(mge* L") 0. 002 0. 004 0.007 0.018 0. 165

QHEI 184.50 141.75 120.00 100.50  62.60
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Tab.2 Scores of the index of land use index, water and habitat quality (ILWH Q) and ecosystem health in the Huntai River basin

Site EC Ss QHEI Land use index ILWHQ disturbance I IBI Ecosystem health
T1 3.89 2.23 2.99 3.32 3.11 M 42.04 L&
T2 3.70  3.00 3.95 3.05 3.43 M 57.39 A B
T3 3.86  3.53 4.51 3.37 3.82 M 42.13 B
T4 4.04  3.40 4.00 4.03 3.87 M 43.71 I
TS 4.28 2.23 4.67 3.24 3.60 M 48. 61 — 5
T6 3.68  2.48 3.95 2.93 3.26 M 50. 87 —
T7 372 2.10 2.60 2.60 2.75 M 47.71 — &
T8 3.66  2.74 4.82 2.88 3.53 M 45.15 I
T9 3.81  1.00 3.72 3.61 3. 04 M 53.33 i e
T10  3.36  2.23 3.72 3.31 3.15 M 42.74 B2
T11 3.66  1.00 4.67 3.31 3.16 M 52.59 — &
T12 2.34  3.13 2.13 2.26 2.46 M 69.51 VA 5
T13  2.17  3.07 1. 00 1.00 1.81 R 79.38 ek B
T14  2.63  3.40 2.90 2.26 2.80 M 72. 62 Ak B
T15 .00 2.87 1. 00 1.00 1.47 R 92.24 ek i
T16 .00  2.35 2.20 2.22 1.94 R 88.23 ek i
T17  2.04 2.74 2.20 1.00 1.99 R 74. 49 ek B
T18 1.00  1.00 1. 00 2. 44 1.36 R 74. 16 IV fek B
T19  2.67 3.80 3.45 2.66 3. 14 M 47.73 —
c 4 - $55miE
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Site EC ss QHEI Land use index ILWHQ disturbance FIBI Ecosystem health
T 20 2.43  3.00 3.03 2.02 2.62 M 67.16 VA B
T21 3.33  2.23 2.88 2.11 M 51.39 — &
T22  3.85 3.13 2.29 2.98 3.06 M 79. 12 ek JiE
T23 3.46  2.87 2.41 2.89 2.91 M 73.01 A
T24  4.37  3.33 4.21 4.60 4.13 H
T25 4.26  3.40 5.01 4.63 4.33 H 16. 58 e 72
T26  4.08 3.33 3.72 4.99 4.03 H 48.72 — 5
T27 4.27  3.93 4.31 5.19 4.43 H 20.91 W
T28 4.38  5.55 4.72 5.41 5.01 H 31.55 W
T29 4.65  6.20 3.72 4.47 4.76 H 42.19 I
T30 474 573 5.12 5.10 5.17 H 22.53 Wz
T31 4.65 5.42 3.72 4.85 4.66 H 23.76 W
T32 5.44  5.48 5.88 5.81 5.65 H 41.74 e
T33 521 4.53 4.92 5. 40 5.01 H 46.30 Ak
T34  4.85 520 3.22 4.72 4.50 H 38.39 B2
T35 6.04 5.16 4.77 4.44 5.10 H 31.65 W
T36 591 696 5.17 5.65 5.92 H 60. 83 A
T39 504 10.75 5.01 4.41 6. 30 H 49.72 —
T40  5.09 2.35 4.51 4.52 4.12 H 27.05 W
T41 372 4.04 3.08 3.92 3.69 M 31.96 W
T42  3.95 3.40 4.51 4.23 4.02 H 72.30 A
T43 514 505 3.77 3.43 4.35 H 58. 46 Ak
H1 2.51  3.27 4.00 2.26 3.01 M 58.11 Ak B
H2 3.03  3.67 3.40 3.30 3.35 M 53.93 VA B
H3 3.02  4.55 2.83 3.42 3.45 M 42.45 W%
H4 2,29  4.00 2.99 3.19 3.12 M 60. 83 A
H5 2,25 4.71 3.68 3.15 3.45 M 47.58 —
H6 2.16  4.35 2.53 2.29 2.83 M 59.13 VA B
H7 2.59  5.12 3.40 3.11 3.56 M 49. 40 —
H8 2.70  4.80 2.53 2.27 3.07 M 47.43 — 5
H9 2,99  3.00 2.85 3.09 2.98 M 53.96 Ak B
HI0 291  4.11 5.33 3.27 3.91 M 50. 88 —
H 11 4.18  4.00 5.41 4.87 4.62 H 39. 80 I
HI2 442 510 5.78 4.14 4.86 H 51.29 — 5
H13 5.02  4.25 3.77 5.74 4.70 H 42.00 B
H 14 6.05  5.07 5.15 4.76 5.26 H 21. 66 W
H 16 4.09  3.33 4.00 5.24 4.17 H 36. 80 e 72
H 18 3.82 5.00 4.10 6.21 4.79 H 40. 33 7
H 19 5.26  4.20 5.28 4.88 4.90 H 42.04 B
H20 5.11  4.56 4.21 5.04 4.73 H 41.49 e
H2l 5.05  4.75 5.12 5.00 4.98 H 31.59 e 72
H2 502 5.01 5.28 5.05 5.09 H 50. 81 — 5
H23 5.08 5.15 5.01 5.45 5.17 H 30.72 W
H24 5.02  5.33 4.31 4.88 4.88 H 28. 81 Wz
H25 4.78  4.24 4.51 4.22 4.44 H 30. 62 e 72
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Tab.4 Regression coefficients and partial correlation coefficients for the eleven models used to simulate fish metrics
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Tab.3 The metrics of fish assemblages in the regression models
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Fig.2 Comparison of metric values between the reference and impaired site groups

3

Fig.3 Ecosystem health in the Huntai river basin
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