Advances in Environmental Protection ISR RT#, 2022, 12(6), 1310-1317 Hans )0
Published Online December 2022 in Hans. http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2022.126163

E T2 G AR R AEKI RS2
FHIER 3

BREX, #Y&, HRE, B M, Kk R R BT
REET AR AT R L, R
PREERIEH A BB TRARA R, K

ks H . 20224F11425H; FRAHEM: 20224F12 A22H; KA H: 20224¢12 A29H

H E

BAFATEKI TS JRRAKIR R A B0, R B KSR RPNEENER. A SCRABEEN AR
P EZATERIBEEMZ LA T, St T mARRANNE KK R RJRT K75 3 0L B XA )
KAEEBREATAMFERAR. SBNRGREES, KEZIFIAEIOKFEOE, BRER
B R FIRMEREEMRN, 0 Ul BIBT 7T B X IR Z 2R LIRS SRR .

XA
ZRGIE WP LEEEHEEGE, RAMEKAE, (SYRHMER T

Study on Pollution Characteristics of Rural
Natural Water Environment Based on
Multivariate Statistical Method

Haojie Zhai?, Shaoqiang Han?, Xiaojuan Yi!, Nan Maz?, Hao Zhang?, Hui Yuan?®*

1Tianjin Ecological Environment Monitoring Center, Tianjin
2Tianjin Tianbin Ruicheng Environmental Technology Engineering Co., Ltd., Tianjin

Received: Nov. 25‘h, 2022; accepted: Dec. 22”d, 2022; published: Dec. 29‘h, 2022

Abstract

Rural natural water pollution source is the basic unit of water environment. It is the focus of water
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environment protection and management at present. This paper adopts the Improved Nemerow
Index Method and Multivariate Statistical Method to analyze the water quality and sediment pol-
lution for two rural rivers. The main pollution factors of water quality in the study area are chem-
ical oxygen demand, total phosphorus and permanganate index. The sediment is seriously pol-
luted by organic nitrogen and a positive correlation of the total phosphorus, organic matter and

total nitrogen. It indicated that the study area is greatly affected by agricultural non-point source
pollution.
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Figure 1. Study area and monitoring points sketch map
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Table 1. Evaluation criteria for organic index and organic nitrogen of surface sediment

* 1 REREANER. BIFITNIRE

P bR AE ERGT(R) BEHRE ) R (I 4) AI5H(V )
EEpiIEiEE (o)) <0.05 >0.05~<0.20 >0.20~<0.50 >0.50
HHLE(DTN)% <0.0033 >0.0033~<0.066 >0.066~<0.133 >0.133

. BHFREOI) = BHLEK(OC) % x HHLE(DTN) %; HHLEK(OC) % = HHLFE TOM (%)/1.724; HHLE(DTN) %
=0.95x H%E(TN) %.
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Figure 2. Evaluation results of Improved Nemerow Index Method
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Figure 3. Distribution of pollution index of main pollutants
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Figure 4. Organic index of surface sediment of study area
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Table 2. Principal component load matrix, eigenvalue and principal component contribution rate of study area

2. ARREKIMEER D WA FHEER E RS TR

B %
g
PCA1 PCA2 PCA3
WEFEAE 0.4358 0.1844 -0.0360
Fatk 0.4191 -0.1031 -0.3425
% 0.1875 —0.4050 0.1046
TR IR ER AR AL 0.4380 0.1619 0.0923
SR 0.3756 -0.1514 0.4280
YLRA 0.3350 0.3078 0.3982
peadi izl -0.0768 0.6098 0.2631
A 0.3269 -0.3436 -0.1237
pH 0.2035 0.3968 -0.6601
FHEE 4.783 2.309 0.874
BT ETRRERI% 53.14% 25.66% 9.72%
B Z TR % 53.14% 78.80% 88.52%
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Figure 5. Two-dimensional ranking of study area water environment
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Table 3. Correlation matrix of sediment indicators in the study area

% 3. M XERIRIR IR X R EIERE

HRSH A Py AHLT ) T Ky
HA 1.0000 -0.1427 -0.2319 -0.5427 0.3714 -0.3395
pe¥iis -0.1430 1.0000 0.8987 0.6000 -0.6000 0.5555

AP -0.2320 0.8987 1.0000 0.7247 —0.46382 0.6106
g -0.5430 0.6000 0.7247 1.0000 -0.2000 0.9258
TFH5 0.3714 -0.6000 -0.4638 -0.2000 1.0000 -0.2469
K5y -0.3390 0.5555 0.6106 0.9258 -0.2469 1.0000
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