%35% 2 ¥ %2

2017 4 4 H

Journal of Arid Meteorology

% %

Vol.35 No.2
Apr,2017

SR, AR B . PET PM o W B RRAE R TR R M (] T AR4,2017,35(2) :299 - 305, [JIN Li” na, YANG Xiaochun,

HONG Chao. Characteristics of PM,, Concentration and Influence of Meteorological Factors in Urban Area of Xi” an[ J]. Journal of Arid Meteorology,

2017, 35(2):299 -305], DOI.10.11755/j. issn. 1006 —7639(2017) —-02 - 0299

HLm PM, MEBERSKEFZIHTH

& T, 7 &, A
(BePEBVEL ARG, e P54 710016)

8 2 A 20112015 AEPYZ T IX PM, ¥k 5% H GRS R 2 H WA , 730 B v 2217 PM,
JE AR FAAURRAE R 5 PV R BE AR S e 2 JZE1Y S P e BE S 1) B (EL, AN 7]
S A IMFEKRT P, R BE R BR 36, DL R &35 2740 KU X PM R P 520 o 45 2R 1. 2011 —
2015 4, P22 T PM, o W AR AU ACF AR, A 2013 4R i BRI, im0 R KGN AR FI IR A R T
H2013 4F PM, o e B a3 ) 2 o PM o ok B2 AT WIS A9 2= 1 PR A2 Ak, PM o RIS e EE R AR R
AT TG R A LAUD A R o PM, RS Gl IR R T M R R, S AR
B350 29 CHI =1 °C AR T BI{ER 5 B IEAHSG, @ T BRI DU 22 G OG0 PV vk B2 5 /K B Al
S L AR AKX PM o FR R FOKE AT 15 Al — R A5 A R K36 BR BE ) 5 A 2 22 IEAR 5, ) 48 1Y
I8 25 R K LIRS R KX PML o AT BR 38 0 5 — UK R K i, P VR B2 A IR 1 1 BLAE I 7K 0 i
U H 5 SR K R v, PV 6 2 e 5 kK 1 D ) Dl 3 T P, 244 e /K 1 U RIS P 7
JEE (SR P AR ARG 5 ] BT P g K G R P Kk — LA L, PML MR RS S — s R BE A T , A1 AT g v T
KBTI AR . B Z RN AR KT I) 1 B PM o MR BEHE 7, 42 P R 22 5 AU S B i S FE G AR
KRR  PM, o R 5 AR AUARAE ; LR 5 5 m [ 1

XEHHS:1006 -7639(2017) —02 -0299 —-07 DOI:10. 11755/j. issn. 1006 —7639(2017) —02 - 0299

HESES X513

EI

21 fEag Dk, 3 oy e gt R AR, 75 4t H
FEEL, PM o £ 0 R ATS Y B B bR, AR AT 5]
K 2o TGN , (RIS Jog AR S i iy A i A I i
JE R , R T5 Je AL BN 5 A BUR RN R
TR RIE R T — o RER AR K
TG R i, i AT R AR,
AP EON E T W RIS R SRR T
KEFNFEY T ARG RATGROKREE
2%, AR KRR T PM,, WO & I 3 IE A
A TR L I, T A, 1 V5 e A )
B SRR KO s A A A L T 55 K U fe
23R AR 25, FLIE 500 15 T AT R 38 R T W 2K
TSR R R R s SRR s
M IEARONE , XGH B A, X6 75 e T HORG E E g
5, 23 PR s [, AU DN, SRRk K

Wi HEA:2016 -09 - 19; 8¢ [E H #7:2016 - 11 -02

SCERARIRED : A

PHURE 1B 22, B it s T HE B, S RO
Z2MTBL 0 SN TR SR AL s IR 1 L
FUb R KA B PM ¥R BE T R 9 — A~ 2
e

PUZ2 I S SCAR AR T 3 [ 2 3 s A Jo v B
MR Z— o AR R RS I AL R R, T B0
H % INEE, PM 2 8 B 0Y % 25 75 YL 0 B 295
P DRI A P A PM e B AR AL S AR N
MR, R PR ARk O el RS e
(14 A
S RS WIRES

TEH 2011—2015 494 22 i il ufi - 24 <l | e
KA SR XU H UL 5Ok 2011—2014 4F PM,,
WL FRAE R A PG 2 30 R R A B i P 22 T 13
A G Y I S B BB, T 2015 AR K

E LA 2013 AFPRPI A G RAT TR 55 BRI H 4 25 5 AR SR M M 5 PR BRI S (20132 - 11) %2 B
YEB® T SWR(1981 - ) L L, SR AR, ZEMFBAEMATSE. E - mail:jinpanpan@ 126. com



300 + 2

X % 35 %

AT —BER R 2015 4F 1 PM, Bdl it B A R 25 S
B ARSI A -5 o SR RN IREE I 573
A BLIE 1

34.7°N+

® RIS Gk
346°Nd * FRLR W

34.5°N-
34.4°N-
34.3°N-
34.2°N-
34.1°N-

34°N-

33.9°N+

1087°E  1089°E  109.1°E  109.3°E
BT PTG ol S PR3 W 25 i) 23 A

Fig. 1 The spatial distribution of meteorological stations

and environmental monitoring stations in Xi’ an
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Fig.2 Monthly and seasonal changes of PM,, mean

concentration in urban area of Xi’ an during 2011 —2015
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Fig.3 Annual change of PM,; mean concentration

in urban area of Xi’ an during 2011 -2015
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Tab.1 Statistics of PM,, concentration and meteorological elements in urban area of Xi” an in each month of 2013

A PM o ¥/ PM, o ¥ JEE B/ HIREEF/ RIK BE -/ PRRE IR
mg - m ™ mg + m~ € % I

1 H 0.300 0.089 0.9 -91.4 -0.3

2 H 0.262 0.069 1.1 70.1 -0.5

3 H 0.338 0. 155 4.2 -94.8 -0.4

4 H 0.188 0.049 1.0 -57.0 -0.4

5H 0.122 0.011 1.1 169.8 -0.5

6 H 0.090 0.003 1.9 -43.9 -0.5

7H 0.094 0. 006 0.7 31.1 -0.5

8 H 0.115 0.017 3.4 -44.0 -0.4

9 H 0. 140 0.048 2.2 -50.7 -0.3

10 H 0.199 0.051 2.1 -67.8 -0.4

11 A 0.137 0.005 0.6 60.6 -0.4

12 A 0.287 0.086 0.4 -100.0 -0.5
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Tab.2 Correlation coefficients between PM,, concentration and temperature

in each month and season during 2011 —2015 in Xi’ an
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and temperature in urban area of Xi’ an
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Fig.5 Relationship between PM,, clearance

rate and precipitation in urban area of Xi’ an
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Fig.6 Relationship between PM,, concentration and daily precipitation

in urban area of Xi’ an during different rainfall processes
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Fig.7 Relationship between PM,, concentration and wind speed

in spring (a) and winter (b) in urban area of Xi’ an
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Characteristics of PM,,Concentration and Influence of
Meteorological Factors in Urban Area of Xi’ an

JIN Li’ na, YANG Xiaochun, HONG Chao

(Xi’” an Meteorological Bureau of Shaanxi Province, Xi’ an 710016, China)

Abstract: With the sustainable development of urbanization in recent years, the atmospheric pollution is becoming more and more seri-
ous, and PM,;, is the major pollutant in Xi’ an. Based on the daily PM,, concentration and temperature, precipitation, wind speed from
2011 to 2015 in urban area of Xi’ an, the annual and seasonal variation characteristics of PM,, concentration were analyzed, firstly.
The correlation between temperature and PM,, concentration as well as the threshold of temperature influencing on PM,; concentration in
winter and summer, the removal rate of precipitation with different grades and forms to PM,, and the effect of wind speed on PM,, con-
centration in spring and winter were discussed. The results showed that the annual change of PM,, concentration was relatively stable in
urban area of Xi” an from 2011 to 2015, but increased rapidly in 2013, the adverse weather conditions with high temperature, little
rainfall and low wind speed were closely related with the sharply increase of PM,, concentration in 2013. PM,, concentration had obvi-
ous seasonal change, and it was the maximum in winter and followed in spring, main pollutants were dust and soot in spring and win-
ter, respectively. The relation between PM,, concentration and temperature wasn’ t simple linear. The threshold of temperature in sum-
mer and winter was 29 °C and -1 °C, respectively, PM,, concentration was positively correlated with temperature below the threshold
whereas their correlation was negative. PM,; concentration presented inverse correlation with precipitation, but the removal rate of pre-
cipitation to PM,, concentration was always less than 1. The removal ability of precipitation to PM,, was positively related with the rain-
fall magnitude from the same form precipitation, and the removal rate of solid precipitation was higher than that of liquid precipitation
from the same rainfall grade. The lowest value of PM,, concentration usually appeared on the second day of the highest precipitation
during a precipitation process. PM,, concentration increased with the decrease of precipitation from the peak during the continuous pre-
cipitation process, which decreased when precipitation increased again. However, once the precipitation stopped, PM,, concentration
would rise, and it was even higher than the value before the precipitation during the intermittent precipitation. The strong wind and dust
in spring would easy cause the increase of PM,, concentration, while PM,, concentration was inversely proportional to wind speed in
winter.
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