5515 % 456 1 MR Vol. 15
2024 43 H HEILONGJIANG SCIENCE Mar. 2024

I SRS 8 24 5 7E 7 SR UK R AT A o i R
SRR R R A

(TRERY a. TSRS TRY B b, YR B BRI H A 525628, 41| 750021)

WE: ATRTERARTRENKERL, ERET AT EZRITAM PEBFEUWH . KEEDE BEAE S DENMEE
2021 F£4 A6 A8 B.12 B4 NANARE. . SERIATEH KR EH.RE 5 TUEMNIE R, 3RS 80 LAKHE, 3T A=
T EAENESET | REANEASSIRENAET RS NENE TRAREE RN AL B E R SEEM LA,
2T — R SR 09I T 5k, BT s R ABUE TR E AN EF ISR, B i AR S SN R B, W KRR G AT KR
DIFFEE TN, ERRP, ENENTRFE, B TEREEANESOBE S, SGERPCEN NN EE NS, EKEEN F
H, I EFETFEHNEREFEHRXEMEIKERN, FEREA R R [ 2670 11 22K 5E & EEHBI 90% , KB REF,5
MHE 4 MEHENKRESTENERER, 12 BONKERERL, | £KEE 8% I KENNEATETRERAERMETHL
FABEAREMSHEATF, HHNEPESTTNEEN TE R TIKROINEREATUEE,

KER: TEERE R AEBERN  BAUEM S E  KEVEM KR AT

HESHES: TV21I XHERFRERD: A XEHE: 1674 — 8646 (2024 )06 — 0060 — 05

Application of Entropy Weight Fuzzy Improvement Method in Water
Quality Evaluation of Yellow River in Ningxia
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Abstract; In order to know the water quality of the Yellow River Basin in Ningxia, a total of 80 sets of water samples
are obtained from 5 monitoring sections of Yingu Highway Bridge, Pingluo Yellow River Bridge, Zhongwei Xiangshan
Lake, Wuzhong Jinsha Bay and Guyuan Gouyuan in April, June, August and December, 2021. Aiming at the
pathological problem that a small change in the entropy weight of the entropy weight fuzzy evaluation method tends to be
1 and the problems that lead to evaluation failure due to the principle of maximum membership cannot be universally
applied, a fuzzy and improved evaluation method of entropy weight is proposed, the weight and weighting level are
determined by improving the entropy weight method, and an improved fuzzy comprehensive evaluation model is
established to analyze and comprehensively evaluate the water quality of water samples. The results show that compared
with membership degree method and traditional entropy value method, the improved entropy weight method is more
reasonable in weight distribution. The result of weighted grade method is more in line with the real water quality of the
study area in water in water quality evaluation. The proportion of class I and Class Il water quality in the Yellow River
basin in Ningxia is more than 90% , and the water quality is good. The comprehensive evaluation results of water quality
in 5 sections and 4 periods show that the water quality in December is the best, and the proportion of Class I water
quality is 85% . Temporal and spatial analysis of water quality shows that ammonia nitrogen is the global pollution factor
and dissolved oxygen is the regional pollution factor. The improved fuzzy comprehensive evaluation model evaluates the
water quality of the Yellow River in Ningxia more objectively and reasonably.

Key words: Ningxia Yellow River Basin; Maximum affiliation principle; Entropy weight fuzzy improvement method ;
Water quality evaluation; Water analysis
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Tab.2 Weights of evaluation parameters of Yingu Highway Bridge mg/L
i PR IR 15 Qe bRk
DO CODMn NH; -N TP TN DO CODMn NH; -N TP TN
4 0.309 0.134 0.153 0.119 0.283 0.173 0.067 0.015 0.047 0.697
6 0.267 0.182 0.173 0.183 0.193 0.211 0.083 0.006 0.064 0.636
8 0.316 0.263 0.130 0.139 0.152 0.238 0.079 0. 006 0.092 0.583
12 0.230 0.178 0.214 0.153 0.223 0.142 0.053 0.005 0.043 0.757
1.4 PEHEm| ®3 SEHEARRABKRIENER
1.4.1 ]% j(i E E?#ll jE'JlJ & y—lu Tab.3 Water quality evaluation grades for different months for each section
BRI R BCESERE Sy A, ¥ 745 O R FA R et
MU BRI AT 45 BV ERORO T4 B = SRR MBCE9E - RRIETE IR
AQR BEIHASS) B = (b, by b, JUoh b, 0ROCHFE i py — o e L R
X N7 B4 7K B S AZ VI X G 7K 200 o (A Bt stsgy Dy oy ! steoy
TEOLT , B RS 8 BE 5 AN RE W83 305 ] , A7 76 2R 2] 4 I 1.559 11 v 4.797 V
ST | TS0 BT 45 L 0 2 O A K , ¢ 1 e 1 Vo4
1.4.2 ﬁﬂﬂ%é&ﬁiﬂlﬂ 8 1 1.492 1 \Y 4.637 V
12 1 1.318 1 A% 4.533 VY
o K AT B0 A AR BEARY | SR T A 2 1 ass 1 v sos W
N XTI A VP S AT 17 B A0 A% T BT T S
T ) 2 46 7K 5 2K 0 B — 2R 91 3 e S AL O, R 8 1 Les I N 3341 I
ﬂﬂ—F: 12 1 1.353 I A% 3.435 I
. . 4 1 1.243 1 1 2.061 1
J = Zjb]?/zb]? (12) p 6 1 1.725 1 1 1.992 1
i=l i=l 8 il 2.692 I il 3.037 1
J WA TN BO 62 S W T4 SRR b1 s L i
B MR 1 M S804 28 hr e, A (5) ~ 4 I 1.540 11 A 4.458 W
(1) VBRSBTS T, 75 4 T 10 B2 . R E I 2139 1
[1,5]o%’l]<1.5Hﬂ‘,7kﬁﬁj’i]l;’§;%’ll.5$]<2.5 8 1 1.379 1 | 2.875 I
AR T2 % 2. 5 <) <3. 5 B K T s % B bbb
4 1 1.813 I A% 4.767 V
3.5<J<4.5 08, KAV J=4.5 BF, KAV p I 1040 T v 4781V
A, BT K TR 02 3, o e (L it © s 1 im0 w290 m
WAL, p AR TS U BRI RN SRS NN V4510V

62



2 HRESH

2.1 AN[FETFEK PR 4S

12 FAAS [R]85 9 DX 3 5 /4 SR T T 7K Joi¢
HEATLEATEM . FEARTI5RY 80 ZHR D, L TI5 Yy
PRI RPN B T AR, SR FH A K S5 R i U)K
B S (TRIARTS YR @ B ) WM 4 R B JB T
VK Wi 5 5 22, i L 46. 2% o i R IAAS 2%
Ji D) 5 7K B 45 9% (BT R TS G W A, ) Y PF- i 45 SR
SR, DL 29K (32.9% ) F VK (31.4% ) hE, 15
YL ) B VA RS Gy InAGE TEH S 9 45 28K B A5 2
&l 1R

15 Yt oft 8 i

I

19.2% 1
: 11.5%

9%

Bl ®E]] = =V 8V

5 R ALE

1

v D
31.4% il

v I
18.6% 14.3%

B B ][] =]V 8V

E 15 R R B AT RN AGE T B
BRKRER S L L
Fig. 1  Proportion of various water quality grades
judged by the pollutant membership method

and the pollutant weighting method
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Fig.2  Proportion of various water quality grades
judged by the improved entropy weight method

and the entropy weight fuzzy improvement method
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Fig.3  Comprehensive water quality evaluation results

of different months in each section
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