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Abstract

Life was originally born in the water. Water is one of the basic life-sustaining substances that are
indispensable to life and are indispensable to our life. Our country is experiencing the problems of
water shortage and serious water pollution. We must recognize the importance of protecting wa-
ter resources and preventing and controlling water pollution. We must also recognize that pro-
tecting the water environment is sacrosanct and obligatory responsibility for mankind. This paper
collects the water pollution discharges in 31 major areas in China in 2016 and analyzes them using
SPSS software and R language. The main pollutants include 12 indicators of chemical oxygen de-
mand, ammonia nitrogen, total nitrogen, total phosphorus, petroleum, Fermented fermentation,
lead, mercury, cadmium, hexavalent chromium, chromium, arsenic. Firstly, the correlation analy-
sis was made on 12 indicators, and it was found that there was a strong correlation between va-
riables. Considering the method of dimension reduction to process the data, 12 principal compo-
nents were used to extract the 3 principal components according to relevance, then cluster analy-
sis of 31 provinces, autonomous regions and municipalities. Based on the principle of systematic
clustering, 31 regions are divided into 4 categories. According to the characteristics of each type of
region, the sources of pollutants are analyzed. Finally, the corresponding control measures are put
forward for the current situation of water pollution in China.
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LR, BEEEREF AR RE, KEATFG AP RAT £ MBS IR, ™ BRI 5
SENLARAE T A E TR AT ARYE R TAEHS(WHO) AT Geit, DU B O R ILIK TS Jemh sy 2221
i, B EIA &R oA E B S G R KIS 3em 51 & P00 S S a7 LT NRsET. e+
JURIR AR, AU SLANEAT 80K W2 e R L B Ss, TRpsk t R JR 77 SR AR J7 3. T AR
ARRARA— B 18] A PR A2 AR B /K5 Be ATt Je [ SERL A B pt & T 5 SR R I E v

Rl A o272 AN R (K77 3 AN TR 60 1y BT BREKTS e OLEAT 1 0. E28, 96Xt 1992~2010
FIR B EHIX G P K 5K S G dliz Fl ARDL #5284 5 ECM BB AT FL 2 sh & 7 i [1].
P EE(2012) 9 1 FIMHM T K5 e 32 ZORIE, R GIS 2 [8] R SETT B0 I N 7K 435 Qe OL kAT T
GIMT[2]. 5K ZAE(2010) RN T KRB A, T KHRBUE O, TS G R ST AT T 45
Wr[3]e BFabris. Fm i, BAESIEA] [SIHEAKIE 1 /s gt 7GR YE . T DL E#R
T ASORRIRIED T TR W MRS T AR 45 A da F T 0K b B 5 B DU RImt 7ok, X 3R
IRIR S e B AR S AT i o
2. XM

ASCEICT (P E SRS 2017) [6]Hh 7 X R K b B RS RS A 31 M. BIRIX. EEE
A 12 MEFREAT 0. B ST AR RAMSRNE DT, ARRIE TR R0 PIA B S B A AR S MR S & ]
AR SCE UIRE L REAT LRI GE it ik B AR ] AR SRMEAN & 1 P
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Table 1. Covariance matrix

%= 1. thAEERE
fhHEE AR AR BB oam EARm % pia BN A Rk
EFAE 1 097 095 096 048 0.03 0 041 03 0.62 064 021
A 0.97 1 099 097 052 0.04 0 033 02 0.68 072 0.9
M 0.95 0.99 1 097 052 0.03 0 0.3 0.2 0.7 0.77 0.5
S 0.96 097 097 1 0.49 0.05 0 029 03 0.7 0.77 0.1
i 0.48 052 052 049 1 0.28 0 022 01 0.4 038  0.12
R 0.03 004 003 005 028 1 -0 -0 0 -0.07 -0 -0.02
oy 0.38 0.32 0.3 0.32 0.1 -0.02 1 0.7 1 0.1 0.06 065
K 0.41 0.33 0.3 029 022 —0.04 1 1 0.7 0.11 001 065
W 0.28 024 023 025 0.08 0.01 1 0.66 1 0.06 002 055
N 0.62 0.68 0.7 0.7 0.4 -0.07 0 011 01 1 086 —0.04
pet:d 0.64 072 077 077 038  —0.02 0 0.01 0 0.86 1 -0.13
Ti1k, 0.21 0.09 0.5 0.1 012  -0.02 1 065 06 -004 01 1

SR ) AR DC R AT LU AL R, UL VAL MBS IR S AR R R, HA F
T 95%UI b, TR S, K, ANUES, B, B2, SR, S RIEE AL, A
AR AR, RN REZ, TR IR R, 3 FRBA T £ RO 25 5
AT R4
3. ERPNh

F R TR Z AR DB LA SR EIRIR I —Fh R it 7k, MR R EZ N, fEm e (] g
FEARM AR 2R, AMIGEABDNGAETERRB FERRZ AR, XA 672 E b
B RATREZ R B FERAR R E R, L2 M EAM[7]. B 12 E R 4

A B DUE MR =A F R E R EBOR, ¥RT 1, W A=A E 80 UG BR & T8,
DU ELRT =N E S E R 12 MR E RS . 82 F X = AN 3 o AT HR L

Vel 2 2 Rl KT 22008 AT IEAE e, % 3 AN ATIR AL, M 12 MR 3 4N i Z AR AH G
WATLEH, B EMa5hFFaE. @A, A, BB A SR ERMHEEER R, 8B
OS5 K B PR OCHERR, B S A R Z AR, 3 AN
FJLfFERE T 12 DA 82% IS B, & E AN 5 22 DUk I AR T ZE DTHRF W4 2 BT .

4. BRI

BRI MR TR T B bR AT 0 I —Fh 2o gt hik, il <27, BAHBEUR TR
EE[T]. W7 3. B3, LUFHRSGEEN 3L BIGX .. HEEWET K.

FRIE TR, s 31 MBIX ) NIUE, a0k 4 fir.

FEAL AR WL AREE. WR. JREKEBI PR A BA. S BB R
i, TEER E RS R . BRI TR K.

FERNFEN . mE. HIRBOKERY . 4. SRR, 8 TR e siim. 54
VETRFRSEEE . Al R IR % TR K.
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Figure 1. Gravel map

1 BAE

RC1 RC2  RC3 h2 u2 com

pdEE 089 029 012 090 0.103 1.3
i‘fx 094 020 013 094 0059 1.1
SR 096 016 011 095 0046 1.1
,'éﬁ?é 095 019 011 094 0056 1.1
At 050 009 0.60 062 0382 20
15 R -0.07 -0.03 091 083 0.165 1.0
i 0.16 093 -0.03 090 0.100 1.1
Fid 017 084 004 074 0263 1.1
i 009 090 -0.02 082 0183 1.0
NES 084 -0.06 -0.08 072 0279 1.0
et 088 -0.14 -004 090 0.198 1.1
fitf -0.05 0.81 0.05 066 0338 1.0
RC1 RC2 RC3
SS loadings 531 326 125
Proportion Var 044 027 0.10
Cumulative Var 0.44 0.71 0.82
Proportion Explained 054 033 0.13
Cumulative Proportion 054 087 1.00

Figure 2. The main component extraction

2. ERSRER

Table 2. Eigenvalues of each principal component and variance contribution rate

2. BERDMFHEERFETBE

ESS'% FEAFAE J7 ZE TRk BRI R
1 579 44% 44%
2 2.86 27% 71%
3 117 10% 82%

SEVUSILIG. W BOKHB P L AR, Y ok, W, MRS EJLTEGE RS, fES T
B WA B . EEORIFR S M E S A NIRIROK, FEeRfE, Sl BB b5 K A& g m Al &
Py T K o
“'JTE’J%H?FVJWH G HEIBR O LE BTy — 36
i P TR, K R S Qe S BRI AR ) RS T RK, AT K BN .
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Table 3. Cluster analysis

%3 BASH
ESV] 4 5 5 B4 M TR 5B
1. dbig 1 1 17: ik 1 1
2. R 1 1 18: #iF 4 5
3: ik 2 2 19: 7R 2 2
4; v 1 1 20: JP 1 1
5: A 3 3 21: i3 1 1
6: LT 1 1 22: EJR 1 1
7. FHHk 1 1 23: 1) 1 1
8: EIIT 1 1 24: B 1 1
9: Lifg 1 1 25. ~Fg 3 3
10: VL77 2 2 26: PG5 1 1
11: WL 2 2 27: BE7E 1 1
12: Z# 1 1 28: Hif 3 3
13: Rz 2 2 29: FHi 1 1
14: yL.7E 4 4 30: TH 1 1
15: Ih% 2 2 31 i 1 1
16: JiFg 1 1
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Figure 3. Dendrogram
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Table 4. Cluster analysis results
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FHERASE . i HRFARETREMX, BRRIRES, APEHAIF RIS K, 2515
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FEVPE A X — R BEUE T PRk, R EE RS 80%, BT LAEZR BT R REIIERS, 2yt A SIS IR
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1) WAL, BiiRsi&

TR G [ T T Mk 1 i B RO PR I 2 —, 5T S Vi B 24 SR BTy i 46 5 f
JEN, AL SeTs SR ia B AT DL KRR FE R T 2R BAS, BN S AR 3R, MoK B, X
TR A AT R R =R, T A BRTs 5, W] DURHUL 27 AT A A 3

2) sk s A

FASRHR T T AU 5T /KRB T5 Qe A A, o AR5 Y ST ™ AR E ], Aok Ut /& AR ¢
B B IS TS S 5T, A IRHR T T A IR A R ot 7 2 B TS K HETURT R K483 % e B HEAT VP
fiti, RN B A, IS B CIE R R 75T

3) {9/K XA

SR EFEEST, HEAR A B KHEBON AR 2 I i K5 5 — BARTE TG R AN & i i KI5 4,
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AbFREPTT
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