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Fig.1 Spatial distribution of water quality indices
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Tab. 1 Single factor evaluation results of the rivers
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Tab. 2 Evaluation results of comprehensive water quality identification method
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0 0 0 0 1 0 0.8 0.2 0 0
R, — 0 0 0 0 1 R, — 0 0 0.3 0.7 0
0 0 0 0 1 ) 0 0.86 0.14 0 0
1 0 0 0 0 1 0 0 0 0
1 0 0 0 0 1 0 0 0 0
0 0 0 0.39 0.61 0 0 0 0.73 0.27
0 0.81 0.19 0 0 10 0.67 0.33 0 0 |

() 753 T SR HR HG A W AR S R B L R AN B — B
Gk T A N 2 2R A% M 0 T T B AR £ PR O A5 R (3R 3) L ISR e R SR T R D U A T A U
T 7K B2 ) KT KL K~ K8 g I W TG 2555 7K 5 2 5l 329 2 V260K, K2 W w11 260K, K3 W mi o I 26K
S 6 A~ i P00 T TR 2545 K 2 0 T 260K
K3 HEHMESTENER

Tab. 3 Fuzzy comprehensive evaluation results

YA 9 T 18 12 2 [ V2% V% RIS
K1 0.040 7 0.010 0 0.001 6 0.037 4 0.910 3 V2
K2 0.184 4 0.312 8 0.138 4 0.304 4 0.060 0 %
K3 0.204 5 0.305 3 0.361 7 0.026 6 0.101 9 Il 2%
K4 0.065 5 0.070 8 0.087 9 0.315 5 0.460 3 V%
K5 0.122 8 0.224 3 0.186 5 0.127 5 0.339 0 V2%
K6 0.078 6 0.006 6 0.046 7 0.156 7 0.711 4 V%
K7 0.066 0 0.046 6 0.364 9 0.121 3 0.401 3 V%
K8 0.053 0 0.023 9 0.214 6 0.147 7 0.560 7 V%
S1 0.491 7 0.051 2 0 0.217 9 0.239 1 12
S2 0.417 2 0.044 5 0 0.384 4 0.153 9 12
S3 0.517 0 0.148 3 0.294 5 0.040 2 0 12
S4 0.619 3 0.061 8 0.316 6 0.002 3 0 12
S5 0.549 8 0.113 2 0.186 2 0.150 8 0 12

S6 0.664 6 0.196 3 0.139 1 0 0 12
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3.2.5 A[FEVEM J5 a5 Rt L
SEETEMN S5 R TT R, 4 FhPPHr 25 R m GOAS [R] s 2 2R by T 0P AN O ik 09 D B R 358 O S AN TR) T B B X
K [0S Y] (8 AN [/ PP 5k 45 R0t L 43 il L 4 TR 5.
F4 K4 MITMAEERI L

Tab. 4 Comparison of the results of four evaluation methods for River K

i LN Li A5 Y KEARIL BIWIZE A i P G KBARR BERLGEA
A BT BT PP A BT T HOT A BRI
K1 V% HI5YL(2.52) VK V2% K5 V2% 154 (0.82) lIES V2%
K2 V% 54 0.71) IS I K6 V% {54 (1.33) V2 V%
K3 V% 544 (0.52) M2 IS K7 V% 5 0.7 IS V%
K4 V% 1544 (0.82) IV V% K8 V% A5 YL (0.85) V2% V%

£S5 SH4MITEMARLERIL

Tab. 5 Comparison of the results of four evaluation methods for River S

i HH T LG Y KEARI B A i LSS LR TS Y KEEFRR BRILGA
WA iR ey BT M A AR BT AT PR
S1 V3% B5 9 €0.42) S I3 S4 V2% BEE T (0.30) 2 I
S2 V% 54 (0.61) IS 12 S5 V2 BIE I (0.39) I 2%
S3 V2 B (0.36) I T2 S6 I 2% B (0.29) 2 I

FLEE A3 AT e rh 4 FhoK B TEAN 45 SR AT 00 . R PR vk 45 SR K ) 8 AN I K 38 R V 280K, S i) S1.S2
Wi itk V 2K . S3~S5 Wi itk IV 27K, S6 i1 Ay T 287K, A 25 5 d5e 225 2 TR Ol B DR A0 1 R e 22 10
TR S AR B AT G5 R A T2 G VRN 1 % 0 W VRN 25 R T FLR JH S A I i A5 0 Y ) —
N R K B4 S IC VA AR B 22 5, i KO 8 AWK B3 Sy V2R OK L ST S1.S2 Wi ¥ 0 V 28K R BE X 43 3L
25,

LEA T Y AR B0k A5 R K WK AR 81 45 R K3 K5 . K7 . K2 K4 K8 . K6 K1, Hf K1.K6 Wiy
F5 Yy, H AT I o b5 e S K A B 5 KA S6.,S4.,S3,S5,S1,S2, Hih S1 W1 i 4235 4, S2 I i
Syrbis e H AR W TN BOIE T 25 T G AR B R TS Gt 7 A DT R AR B L NH-N(36.6820) . TP(12.23%) ,COD
(10.02 %) XF K ] 7K 5 5 Wi e K, 3% K By (26.51 %) \NH,-N(20.42 %) (F~ (13.71 %) % S ] 7K Jifi A 88 K i) 5%
M) 2 7 35 B A T THT (9 22 A8 AR HEAT 25 PP A0 L 31 Bk bl T 55 26 W0 D00 48 A 35 e aod 7™ o T 7 A B S
40 e AN [a) W TR 2K 5 1) I 45 8 3 R a8 75 e B e DT RR R SR G TS AR BUE 5 B ORI I S5 R WA AE P O
WAE B R PR L, KK 2 Wi /K BT V2 1 3 P A4S BT T A9 255 TS AR BB O 2.52.0.71, 5 B FR B 43 Sl
R TG Y Sorbis g 20 SO TR TS G 25

KR IR R HO 25 2y K1 Wi 2 V 287K, K4 K6 K8 Wi oy IV 287K . K2 . K3 . K5 . K7 Wi ok [ 2K S
W) ST Wi A 20K AR Wi > 11 287K 3% 5 1k 2 — i 2k 1 B R 7 48 500 O A T o 1 1 S50 1T 4, AN 23 R B
ANTK BT FE bR 2 0 5 08 L5 7K BT o G B K KT 25 7K BT 28 J31) o 400 40 28 J31) 1) 3 G R B, 0 W /K B R A 19 40 1001
PR 7K 0 3R A A B, B E — 25 SR K 495 YR 0, DA RS PR S 7 TR A LR A OK B B LR S
A3 K A Ak

RO 255 VR e 45 5 K B K2 K3 Wi TV 280K HAx W mi kb TV 287K .S ) 6 AWy o [ 2%
IKAZ TS A A5 TR 48 b B SR Al b A TR A0 AT T 35 G DR 6 Y 3 A B AR AR R R SR R L S AN RE A IR
25 W7 THT P4 K 5 28 0 A BB R AR A o LR O

i b BARVEN T IEATAE 225 8 4 ROy e BoR K Wi K2 K3 W7 /K RS, S a0 K 55 i 7k
3.2.6 IR HTAR

AN TT A% B K TS5 A — 22 5 . 0 T 8 2 W AR D 75 i &5 2R 5 o A5 R A AT S 0 B 14300
2 /NS v (1 R
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M =0.5+ 2:’;1N1W1 . 2;W1 —1.
M R Ee KK BTN S5 5 s N, o5 ¢ FOK BTN 5 ik 85 5 s W, 5 ¢ FhoK BEITAR 5 1% R 19 A R
FR A A R P 7 32 A I dfe o5 10 A7 S 330 2 TR 1 TP 32 R 5 25 1) 7K J50 465 ) 8 e 28K S 38010 L BF
S5 22 T RUCE W5 K TR P BI05 BEAR T DTN 8 A fie KA 0 S5 28 45 S 10 5 ) K T AL W 5 AR 25
BN EZIE TN IR bR A E X R T A Z M GEL M CR R TACE W, AEEF WL W, >W, >
W B8 e A E W, =0.45,W, =0.4, W, =0.15.3 FIEAN 575 5 TSt e K B 2R B ) LB 3k 6 BT
6 3 FIEM kS A S 4 AT B0 K R 28 B B0 LL 8

Tab. 6 Comparison of water quality types between three assessment methods and reliability analysis

PR T I A6 G ] 21 AR 2 2 AN M2 3 A% M2 4 A%
BT 6 2 5 1 0
K BRI A R 8 4 2 0 0
WO 255 PR i 6 7 1 0 0

B2 6 T L K ST RS B F B 5 SR 5 T 5 T 1 A 5 K TR ) — B R e
4 ZHit5#

(1)2 Z53 K B AR AL F R A /K K i TP BT iR R 0.4~8.9 mg/L, it H /K IV S5 BRAE Y s 17
A7 50 %0, X b K A S Y] A4 7K 5 18 0 0] 1 K ] CODyy, s TP ONH,-N L BOD; .COD B W i 45 5 2 (8 22 5 35 55
F Sl LB K TG Y s, 7 A YA LK I K B TR TR T AR e B R, o R iR 5
F e NH,-N 25K Fife b s BAAKF S AKE TR F 38 LB Sk ris e R,

(2) Th /NI G R PR 05 2R 1 O 2% S VY U 22 00 A A S R T AR T L Y e AR AN A T K 2 T ey SRR B
Wb BRAE S A R T BRI K T S 5205 Y K K BRI K RN A AR 08 AR M T VRS G 5 B0 N )
KI5 Yl 1] 5 BT X T /N RTS8 7 A7 0 b DX 58 36 V5 K A X R 4 L B8 v s K AL BRAE U L i 8 TS
K Ak P 5 it B4 3z AT EE 5 WA N T A EEE TR s 51 B Al L R AR 2 45 A T S S A A B

(3)4 FhPFA 7 8645 0 AN S5 R OF A 58 4 — B H b 285 T Yo 48 B0k BUAR JCTE AR B0 I 1 K 526 51
{38 3 3 57 Y £ far BT RR R AT T NHL, -N X KOIRT /K T 52 0 85 K 35 & B 6 S T 7K A 358 K 14 5 Tl T 7K J5E A
PUHE B0k 1 VT 25 58 5 AT 58 1k 40 BT v 19 K 5 DT A 285 SR — S0P B v, % TR A5 B A K T 2 3 4 R R

Bt S B FhR (DO1:10.16366/j.cnki.1000-2367.2022.11.23.0001).
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Comparative study on water quality assessment of small and
medium-sized rivers in the Yellow River Basin

Shi Chenxue'?, Liu Qingqging',Yang Yanxia®, An Dongmei’, Liu Yue', Zu Guofeng’

(1. Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. School of Earth Science and Engineering,
Shandong University of Science and Technology, Qingdao 266590, China; 3. Xingyang Branch of Zhengzhou Ecological
Environment Bureau, Zhengzhou 450000, China; 4. Soil-Groundwater Pollution Control and Remediation

Industry Alliance, Beijing 100020, China)

Abstract: There are many small and medium-sized rivers in China, and the drainage area covers 85% of the towns and
vast rural areas of the country. They play critical roles as both water resources for human uses and receiving water bodies for
wastewater discharge. The water quality evaluations of the small and medium-sized rivers can assist assessing water environ-
ment quality and developing water pollution prevention and control action plans. In this study. two typical small and medium-
sized rivers in Henan Province within the Yellow River Basin were investigated through four evaluation methods: single factor e-
valuation, comprehensive pollution index, water quality identification index and fuzzy comprehensive evaluation. The feasibility
of these four methods in water quality evaluation was also discussed. The physicochemical indices monitored in these two rivers
revealed that the contents of those indicators of NH;-N, volatile phenol, and TP were accumulated significantly. The evaluation
results of water quality identification index method are the most consistent with the results of water quality evaluation in relia-
bility analysis, and the results of water quality category obtained by this method are more reliable.

Keywords: small and medium-sized river; single-factor assessment method; comprehensive pollution index; water quali-

ty identification index; fuzzy comprehensive evaluation
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Fig.S1 Distribution of sampling points in the study area

*S1 FHIFEMEFHNE
Tab. S1 Weights of each evaluation factor

HF DO BOD; CODyy,  NH3-N TP COD F- As Y 4 B N 7]
So; 4.700 0 5.2000  7.400 0  1.030 0  0.204 0  24.0000 1.2000  0.070 0  0.023 8 14 440
xS2 JBIFEMBSBHWMNEA—NUKER
Tab. S2  Weights of each evaluation parameters

A BT

7 TH

DO BODs CODw NH;-N TP COD F- AS 5K B FER
K1 0.022 7 0.128 2 0.082 5 0.195 2 0.311 2 0.134 8 0.020 6 0.000 4 0.095 8 0.008 7
K2 0.089 0 0.097 3 0.088 5 0.089 3 0.203 0 0.100 3 0.089 5 0.005 9 0.222 3 0.014 9
K3 0.103 0 0.153 2 0.088 2 0.151 3 0.127 3 0.156 6 0.086 6 0.004 3 0.101 9 0.027 6
K4 0.064 5 0.112 7 0.089 4 0.242 3 0.053 2 0.118 9 0.208 0 0.000 9 0.091 3 0.018 8
K5 0.084 7 0.095 4 0.071 6 0.056 7 0.329 0 0.103 4 0.133 8 0.002 7 0.110 7 0.012 1
K6 0.034 2 0.066 7 0.049 9 0.483 7 0.222 3 0.070 7 0.042 0 0.001 9 0.021 5 0.007 2
K7 0.063 0 0.085 6 0.077 3 0.401 3 0.135 1 0.094 1 0.097 1 0.003 0 0.020 0 0.023 5
K8 0.051 7 0.084 1 0.073 4 0.432 9 0.159 7 0.090 4 0.078 6 0.001 3 0.007 9 0.019 9
Sl 0.112 9 0.085 8 0.048 4 0.359 3 0.063 0 0.087 3 0.1115 0.011 6 0.097 7 0.022 4
S2 0.103 0 0.066 6 0.041 1 0.295 7 0.065 6 0.068 4 0.106 4 0.000 0 0.242 5 0.010 7
S3 0.128 8 0.079 6 0.075 6 0.216 3 0.154 0 0.083 0 0.144 9 0.016 4 0.074 4 0.027 1
S4 0.142 5 0.100 1 0.057 5 0.253 0 0.051 1 0.101 3 0.168 5 0.011 2 0.057 3 0.057 7
S5 0.120 1 0.092 4 0.050 2 0.238 9 0.089 2 0.094 0 0.161 9 0.012 5 0.088 7 0.052 2
S6 0.158 0 0.096 5 0.067 8 0.191 0 0.072 9 0.100 6 0.182 7 0.015 9 0.055 6 0.058 9




