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Optimization of water quality monitoring cross— sections of the main stream of Yellow River in Ningxia
HOU Kai'?, LI Ya bin"?,QIAN Hui"? YANG M i'?
(1. School of Environmental Science and Engineering, Chang/ an University, X{an 710054, China;

2. Key Laboratory of Subsurface Hydrology and E cology in Arid Areas, Ministry of Education, X i an 710054, China)
Abstract: The Yellow River is the most important surface water resource in Ningxia, so the water environment quality will dt
rectly affect the social and economic development of Ningxia. Based on the statistical data from the environmental monitoring
station in Ningxia from 2010 to 2014, using the monitoring data of the main pollutants such as chemical oxygen demand, ammo
nia nitrogen, and total phosphorus, we employed matter element analysis, fuzzy clustering, and W ASP model to optimize the lay
out of the Yellow River water quality monitoring cross sections in Ningxia section. The results showed that the present six na
tional monitoring cross sections could not provide sufficient monitoring of the water quality variation of Yellow River, and two
additional monitoring cross sections should be added. One should be between Xiaheyan and Jinshaw an national monitoring cross
sections , and the other should be betw een Yesheng Road Bridge and Yingu Road Bridge national monitoring cross sections. They
are respect ively at Shikong county ( 105 40 3(E,3734 04,-,N) and Linhe county ( 106* 18 36 E,3816 llﬂN).
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Tab 1 The national monitoring sections of The Yellow River in Ningxia
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Fig. 1 Sketch map of water quality monitoring section of

the Yellow River in Ningxia
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Tab.2 The meaning of correlation function values
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Fig.2  The model figure of Weining segment
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Fig.3 The model figure of Qingshisegment

3.2 BARS BAHER

DL 2014 438 Y] 0 7K H0 5% g Bt 4 7 /K o AR
B MR EUT RO BER, B R 2P K& A 1, B
Febr o CODN ZUA S AVBE, Ui N TiT BT U6 94 5
HFIRIE & AR KRS S B S S
2% WASP H - FIHEATE, CODVEUA. & 1
1 2B 3T b bR KRR S P R S
SKAR, 4359 Q 05/d.0. 015/d F1Q 025/d, 7544
YN RO 50 mP/ s, B B 5 A B iE 45
HHLRER 58 0 045 F10Q 036,
3.3 X MR

T MATLAB 9 corrcoef BREL T sl #ids 5
RO 250 AT AHOG M 2 #r, R 3 O = RS Y 11 sk
DU A 55 R s AT RO M BT AR v ES p
{8, Horp 3 FloKBRFE AR AE 6 A W 0 7 1 W 00 4 5 1
NEEH R, WA B9 ME 12 2N, K
FIKFRE ZhIE AR . B3R 3 Al =Fhis Jedr s
IS A5 B B 1 r B2 79128 0. 978 9.0 993 1.
0 986 9, ¥uEt T 95% FIEAGKF. B 4K 5.
6 2393 A COD & R e i ) Sz I K4 5 455 0 55 40
HoFEE, = i P R AsAR 5 (1 2 6) R IR 6 4K
Jo U T T, BP R TR0 VDV B B VR A
PEAE 1 B K 5 R Ve W W, HH P 4
6 1] K1 WASP 7K T A fas 0l 45 R 5 s R A4
A, UEBIZH WA SP 7K TR BU% 3807 30 16 kAL 2
BUR B, G888 A OB K TR AR I -

3

Tab.3 The correlation of the measured data with

simulated data comparison results
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Fig.4 The COD simulation diagram of six

water quality monitoring section
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Fig.5 The NH3 N simulation diagram of

six water quality monitoring section
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Fig.6 The TP simulation diagram of

six water quality monitoring section
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Tab.4 The classification standard and the results of the normalized weights

EER V(mgeL"y  I/(mge L")y IF(mge* L") IV/(mge* L") V/(mge L") S X; X;/S; W

coD 15. 000 15. 000 20.000 30. 000 40. 000 24.000 25.033  1.043 0. 100
A 0. 150 0. 500 1. 000 1. 500 2.000 1.030  0.982  0.953 0. 425
pey 0. 020 0. 100 0. 200 0. 300 0. 400 0.204  0.164  0.804 0. 475
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Tab.5 Comprehensive correlation functions of each section
Wi 55 Ka(X:) Kg(Xi) W75 Ka(Xi) Kg(X:)
WN; -0.99 1.566 WNis 0.442 - 0.695
WN, -0.997 1.568 WN 6 0.452 - 0.709
WN;3 - 0.997 1.567 WN 7 0.459 - 0.721
WN4 -0.99 1.566 WNis 0. 469 - 0.736
WN s - 0.994 1.562 WN 9 0.484 - 0.761
WNg -0.993 1.560 WN»o 0.536 - 0.842
WN7 -0.986 1.550 WN 0.551 - 0. 866
WN; -0.979 1.538 WN2» 0.551 - 0. 866
WNo - 0.955 1.502 WN»3 0.574 - 0.902
WN o 0.360 - 0.567 WNoy4 0.603 - 0.947
WNi; 0.363 - 0.571 WN3s 0. 625 - 0.982
WN 2 0.406 - 0.639 WN6 0.637 - 1.000
WNi3 0.416 - 0.654 WN,7 0.535 - 0.844
WN 4 0.439 - 0.689

FELL K o ABEAARR K s AR (11, 4
il 27 A~ M T T 2R A 0% Bk ek Hr) s3I, BT A s 3
AT IV RN B 7(a) NE 1T R IR A HE
ML HE 7(a) ATA: RS T REA K> 0, 76 3
T T, W7 D AN S B R IR WNT & WN o,

c 104 - EBS5HE

WN2. WNio 6 FRE e, 16y i . &l 7(b)
NIV ZBR ECS L, B 7(b) AT fEEE IV R
BRI Ke> 0, fF& e 2= W0, i A ZE B4 N
WNuZE WNo, i WNuZE WNis 5 WNa i AT
A, SR AR AL 1) L BT WN 2 5 sk
W T Ay M W, SORT Ry 2 o 2R BRI, SR
SRR L BRI PR 8 AN I I W Tl : WN
WNios WNiioWNi2o WNiz - WNis sWNis W WNas o
4.1.2 TTEREMERE

KH MATLAB #EATHOR] 58 2550 M, I 25
BT T (I AE G 1 . 32 FH 3R 28 bR 003 W, X 4% 1
WTTHT AT TR A0, 43 2R M I (1 8), il 8 mf
S: T BOK SR W W T AR oy N = .
A H R WNr & WNs A\AWIHE F—28, WNo
EE— 2% 5 &8 B, WNiwos WNu FH1E —3
WNoAEN— WNuE WNioEE—35 B=% %
H, WN20 % WNa2 WNor FEN— 2K, WNauE WNos K
N, WNaJg T B —3%,
4.1.3 Z4&xW

6 NEEEW IO BTk SRR SR A 3
TREE B, 45 5 Bl 7 1k B A5 B0 AL S5 T TR
WN2.WNii-WNiz-WNis-WN2 o



& % T REF KR T IR A ST @ A

7 [1NAY

Fig. 7 The scatter plot of quadrant IT and IV of Com prehensive correlation functions

8
Fig.8 The clustering tree graph of Weining
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Tab.6 Comparative analysis of optimization results
MBI Mot bk B SRAvE A R Wi
—  WN; £WN, WN,; & WNg WN,
—3%  WN; & WNyg W Ny
= WNoZEWNj;  WNp. WNy WN
B .
Ty WUFE WNpEWNi3  WNp WNis WN 3
J?—E;f Ti%  WNLZ WNis  WNLE W WN 5
ANHE WNE WNig WNyZE WNo WNy
B WN3ZE WNy  WNM 242 Wy WNy
ANFE WNisZEWNy

4.2 HA B @R

A B K5 M I T T AL 7 R S T B
R T NG TS B ASE R, gE A PR T VAR A
BEN AL G B TE A QS5+ QS74Q Sios QS2s  QS30+
QS
4.3 LR

R 7 B2 DX 451 b TR M R Tl 3 BN TEHE K
VE) SR A3 A IO, AT B S A e UK TR 7R B R
IR R (1) I A B Tl i X A A, 7 A X
R T 2 o T TR I 93 8T T (2) 95 % 7 B VA B T

7

Tab.7 Comparative analysis of optimization results
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Tab.8 The final optimization results
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Fig.9 The optimized layout diagram
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