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Studies on the charaeteristics of O, pollution temporal variation and spatial agglomeration in Hebei Province during 2018-
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Abstract: DBased on the ; monitoring data of Hebei Province during 2018-2019, the characteristics of O;
pollution temporal variation and spatial agglomeration in Hebei Province were analyzed. Results showed that the
number of days that O; exceeded the second level (160 ug/m?®) of “Ambient air quality standards” (GB 3095-2012)
were 74 and 73 d for 2018 and 2019, respectively. Seasonal variation of O; concentration was in the order of summer>
spring>> autumn > winter. The monthly variation of O, concentration showed a trend of first increase and then
decrease,with the maximum appearing in June and the minimum in December. The O; concentration in Hebei
Province had a significant spatial agglomeration characteristics. The hot spots with high O, concentration gathered in
the southeastern region, while the cold spots with low O; concentration gathered in the northeastern region. As heavily
polluted areas, Handan, Xingtai, Hengshui, Cangzhou, Shijiazhuang and Baoding had relatively higher O; concentration,
These areas needed to take measures together.
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Annual evaluation of O; concentration in Hebei Province during 2018-2019
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Fig.2 Seasonal evaluation of Q; concentration in Hebei
Province during 2018-201¢
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Table 1 Seasonal evalution of Oz concentration in prefecture-level cities of Hebei Province during 2018-2019
pg/m?
. 2018 4F 2019 4§
BE L ES = &% HE 2 ®hE £
HRET 128 172 85 53 122 165 92 64
WM 133 167 97 59 125 158 100 71
AT 127 138 81 68 118 131 86 72
b 135 179 102 6 131 174 103 71
kT 136 177 102 59 130 168 103 70
FRYTH 117 161 79 55 120 166 97 64
HBEBT 126 141 87 60 115 137 92 67
AFEET 127 178 85 51 125 168 91 62
Bl 125 156 81 S5 118 14% 93 63
& 128 178 99 S5 126 171 100 67
RO 123 144 88 71 109 138 88 77
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Table 2 Monthly evalution of (); concentration in prefecture-level cities of Hebei Province in 2018 pg/m®
. : A
1 2 3 4 5 6 7 8 9 10 11 12
RED 13 76 102 130 153 209 159 147 115 91 48 39
M 52 81 111 139 150 199 149 154 125 106 61 44
AT 67 83 104 132 145 161 134 120 104 83 55 54
Hp 2R 7T 30 86 115 129 160 216 160 161 126 118 63 43
A 49 81 112 138 157 216 164 151 129 111 66 46
LTI 47 74 87 122 141 189 151 143 109 84 45 42
EL N 54 73 102 128 147 168 123 133 118 80 55 54
HERET 39 77 107 123 152 212 167 153 112 94 50 36
Eilh 49 72 97 129 150 190 138 138 114 82 45 44
& i 45 82 109 126 151 217 160 157 126 111 60 40
RO 65 89 101 121 146 150 146 135 106 92 66 58
F3 2019 FETAEHET O REAEH
Table 3 Monthly evalution of ()4 concentration in prefecture-level cities of Hebei Province in 2019 pg/m?
R#
HR 1 2 4 | ] fi T 8 0 11 12
M 39 75 fo 111 150 189 174 131 161 3 10 34
wINTT 19 82 100 113 151 183 163 129 149 95 56 39
AT 58 78 103 111 140 135 134 103 131 78 48 49
HEER 7 46 83 119 120 155 205 181 136 155 94 60 38
Fiig, il 47 81 116 118 155 193 171 139 158 95 57 33
R T 45 72 98 110 153 190 179 130 165 82 44 38
BEST 55 71 96 110 139 150 148 113 145 80 50 39
AREM 35 72 108 115 152 197 176 131 153 80 41 30
=311k 14 66 94 109 149 174 156 117 158 78 42 37
W& 43 78 114 115 149 203 176 135 156 92 53 32
HROM 61 83 94 106 126 148 144 121 124 84 57 58
®4 O 5NO, BEHMEENXRSH
Table 4 Relationship of O; with NO, ,temperature and relative humidity
A AFRETN RO
O3/(pug» m™3) NOp/(pg-m™3) RBE/C HMEE/X  O0:/(pgem™3) NO/(ug-m™3) #E/C MMEE/%
1 35 79 —0.21 44.32 61 29 —7.82 3697
2 72 50 0.93 57.59 83 22 —6.79 47.38
3 108 12 11.72 36.33 94 22 2.31 37.76
4 115 35 14,70 59.31 106 19 5.41 42.32
5 152 33 23.19 44.56 126 18 8.97 34.17
6 197 27 27.43 54.84 148 17 19.28 51.26
7 176 24 27.95 71.39 144 17 20.25 65.04
8 131 26 27.04 72.93 121 17 19.29 63.23
9 153 38 27.61 66.44 124 23 18.11 57.88
10 80 42 15.55 67.22 84 28 9.06 53.99
11 41 54 7.53 61.47 57 32 4,60 56.42
12 30 56 0.86 61.54 58 30 3.43 63,20

1289 -



RETLESMHE $£43% F 108 20215108

F£5 2018—2019 FMtE O RELREZIEHY
Table 5 Global Moran’s index of O; concentration
in Hebei Province during 2018-2015

A 8] 2018 4 2019 4F
=% 0.06 * 0.25 %
HZE 0.37 % 0.45 *
®E 0.48 % 0.27 %
RE 0.33 % 0.38 *
o 0.26 # 0.36 %

HLU o RREM 1% AT RERSR

2018—2019 M IbE O, # FE 2% (A1 £ B4R 1F 5
FE—HE O R FEMERE P, R
X 388 AU 5 v M T PG 3B, B K 7 VTR & T A HR R T 5 4
HEBEMMAFREBRX , ERXBFEGFEL
MMBRERT,2019 FAHL 2018 FM BT RET
ABETMEROT; RFEA FTEEREFHHX .,
LA, REHRAXBE IR E . ZXHK O, %
BEREFEAFWHFEMARERR. — 2k, d Tmdtd
H AR B G b . G A9 3 L A P R A K AT

100 200 km

(a) 20184

7R HL X R V5 L AT LA B B AR L AR BE O R A
MR AR, ML EEEE UM XA E, KEFL
WAL T R R X R DN, SRR B Y
BOREEEERN T LAYE B R RE
JE 7R M X R AR B R I R B R R
W, A A BH N NO, f1 VOCs B £,H O,
AR T KERTERYE .,
2.3 EIFEWREK O RESH

BT T IR e W AT ARET AET
AT O, W B R BB A 1K 3 26 3 G T B h
EiG Y X AT E AT

HES AT EE LB EBRERE 6—7
H,LHR 6 A,2018 % 6 A& O, iR HKE &
w0k 217 pg/m?,2019 4 6 A HEERT O, ME WK IE
B, 8205 pg/m*, O, MEBTZEHIR.BHLE
SR FMZwmoh, B0 R 5t IR AR 57,

A R

" }
L7y

f . N o, RIEH i‘ﬁ«?

\ wwom 'Y

L\? g/w \QF: ﬁ_ /p-u ,.\\

{b) 20194F

4 2018—2019 £H k& O, RE T HERBHE

Fig.4 The spatial agglomeration characteristics of O; concentration in Hebei Province during 2018-2019
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