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Abstract

This paper introduces a new statistical method by Bhattacharyya distance, studies thirteen cities’
daily air quality index (AQI) data of the Beijing-Tianjin-Hebei region, between December 2013 and
September 2016. The line charts generated by data, show that Beijing-Tianjin-Hebei regional AQI
charts have a similarity. Then, based on Bhattacharyya distance, this article studies correlation of
different cities’ AQI, uses the fuzzy clustering method to cluster different regions’ data, and ana-
lyzes the clustering results. The clustering results and the average of data show that most cities in
the Beijing-Tianjin-Hebei region are under the condition of bad air quality.
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Figure 1. Line chart of AQI of Beijing, Tianjin, Shijiazhuang, Zhangjiakou
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Table 1. Bhattacharyya distance matrix of 13 cities in Beijing-Tianjin-Hebei

=1 RURE 13T AQI BERESEEM

Wl AEE RE KREH RES FL mE RE M gok e e dew KA

FRHE 0 0.0282 0.0415 0.0302 0.0218 0.0185 0.0113 0.0176 0.0159 0.0067 0.014 0.0296 0.0204
7KEE  0.0282 0 0.019 0.0184 0.0151 0.0184 0.0257 0.0214 0.0257 0.0292 0.0302 0.0144 0.0185

KX 0.0415  0.019 0 0.0342 0.0305 0.0358 0.0419 0.0349 0.0357 0.042 0.0415 0.0321 0.0343

ZEH 00302 0.0184 0.0342 0 0.0123 0.0207 0.0234 0.0202 0.0257 0.0287 0.0302 0.0284 0.014
JE1Ll 0.0218 0.0151 0.0305 0.0123 0 0.0106 0.0172 0.0119 0.0176 0.0219 0.0227 0.0199 0.0071
JiEY5  0.0185 0.0184 0.0358 0.0207 0.0106 0 0.0124 0.0145 0.0188 0.0208 0.025 0.0119 0.0091
ffE  0.0113 0.0257 0.0419 0.0234 0.0172 0.0124 0 0.0141 0.0138 0.0132 0.0164 0.0261 0.0146
WM 0.0176 0.0214 0.0349 0.0202 0.0119 0.0145 0.0141 0 0.0081 0.0155 0.0142 0.0293 0.0081
fik  0.0159 0.0257 0.0357 0.0257 0.0176 0.0188 0.0138 0.0081 0 0.0107 0.0079 0.0338 0.0144
JB&  0.0067 0.0292 0.042 0.0287 0.0219 0.0208 0.0132 0.0155 0.0107 0 0.0074 0.0348 0.0203
HE¥E  0.014 0.0302 0.0415 0.0302 0.0227 0.025 0.0164 0.0142 0.0079 0.0074 0 0.041  0.0207
Jtx  0.0296 0.0144 0.0321 0.0284 0.0199 0.0119 0.0261 0.0293 0.0338 0.0348 0.041 0 0.0219
K#E: 0.0204 0.0185 0.0343 0.014 0.0071 0.0091 0.0146 0.0081 0.0144 0.0203 0.0207 0.0219 0

Table 2. Fuzzy similar matrix of 13 cities in Beijing-Tianjin-Hebei

2. BURHE 13 M AQI IR INXER:

Wl AEE ORE KREH RES FL o my RE M gok e e dew KA
HRE 1 0.9856 0.981 0.9877 09919 0.9909 0.9887 0.9919 0.9921 0.9933 0.9926 0.9881 0.9919
7KfE  0.9856 1 0.981 09856 0.9856 0.9856 0.9856 0.9856 0.9856 0.9856 0.9856 0.9856 0.9856
kKO 0981 0.981 1 0981 0981 0981 0981 0981 0981 0981 0981 0981 0.981
Z&E 09877 09856 0.981 1 0.9877 0.9877 09877 0.9877 09877 0.9877 09877 0.9877 0.9877
JEil 09919 0.9856 0.981 0.9877 1 0.9909 0.9887 0.9919 0.9919 0.9919 0.9919 0.9881 0.9929
JiEY;  0.9909 0.9856 0.981  0.9877 0.9909 1 0.9887 0.9909 0.9909 0.9909 0.9909 0.9881 0.9909
fRE 09887 0.9856 0.981 0.9877 0.9887 0.9887 1 0.9887 0.9887 0.9887 0.9887 0.9881 0.9887
WM 09919 09856 0.981 0.9877 0.9919 0.9909 0.9887 1 0.9919 0.9919 0.9919 0.9881 0.9919
fii7k 09921 0.9856 0.981 0.9877 0.9919 0.9909 0.9887 0.9919 1 0.9921 0.9921 0.9881 0.9919
JB& 09933 0.9856 0.981 0.9877 0.9919 0.9909 0.9887 0.9919 0.9921 1 0.9926 0.9881 0.9919
HE¥E 09926 0.9856 0.981 0.9877 0.9919 0.9909 0.9887 0.9919 0.9921 0.9926 1 0.9881 0.9919
Jbxt 09881 0.9856 0.981 09877 0.9881 0.9881 0.9881 0.9881 0.9881 0.9881 0.9881 1 0.9881
K 09919 09856 0.981 0.9877 0.9929 0.9909 0.9887 0.9919 0.9919 0.9919 0.9919 0.9881 1
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Table 3. Average of AQI of 13 cities
= 3. 13 M AQI Y F91E

fARE RIE S kRO ®mEN O HEL mY ke N #ok G HEE db KRR
13705 782  67.848 82.94 120 119 148 108 141 148 134 110 107
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A=0.988 Itf, HUAEZEHIDCRR 1/RME, KX H, RER =AW, HARITT RN —28, UK EEHIX E AQI
RS, FN, T R AQIFRECT S (E B o PRIIENZM X B 25 58 1 AT RETE RN

S B DX T AQI 2 1847 S, (HIXA A — €A EI, B — LT 19 AQI 2 pizh Ik
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