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Pollution characteristics of atmespheric PM, in suburban
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Abstract: To inyestigate the influence of firecrackers and the winter meteorological conditions on
PM, , samples of atmospheric PM, in suburban Chengdu were collected during February 1% to 28"
2015 and their chemical components were analyzed. Results showed that during the whole sampling
period, the average mass concentration of the atmospheric PM, was 76.67 wg-m™, 19.9% of which
was inorganic eleménts. It was noted that the inorganic elements accounted for 12% in the period of
February 1"—17", and 28% in the period of February 18"—28" | indicating that the firecrackers
contributed to the inorganic elements in the atmospheric PM,. The heavy pollution process in the
period of February 9"—14" showed that 500 hPa at high altitude was controlled by the weak high

pressure ridges, and the situation at high altitude was stable. The heavy pollution process also
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showed that the high temperature (8 C) at 850 hPa played an important role in the formation and
maintenance of inversion layer, and there was no significant pressure change in the Sichuan Basin,
which was not conducive to the diffusion of pollutants. Analysis of the backward trajectory revealed
that the accumulation of PM, at suburban Chengdu city was associated with low air masses from the
southeast and northeast.

Keywords ;: Chengdu, the Spring Festival, atmospheric, PM,, inorganic elements, heavy pollution

process, backward trajectory analysis.
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1 #BS 5 ( Materials and methods)

1.1 FRELCREE

SRAE BT RO X A7 I I — B 24 5 DU I 48 AR AR S TR R 27 B8 AR K T (30°37745.22" N,
104°03'50.36" E) , BETHIE B HB AT 10 m A2 A7, RAESBEARE TR AT 1.5 m LA b RAER S HB AL BB T AT, 5 1
BT AL Toll DX AR PR B SR A BT IAE LY 150 m A0 — SR G833 S . T 2015 4F 2 ] 1 H—28 HiFf1HE
iR, R AR 28 AN ARE S FE AL SRAERT AR H (24 H 10:00—K H 9:30) , #2R 4 23.5 h; HE b
FHECA PM, i A2 070 E) i R 4 R AL 28 (KS-306 L, German ) R4 HUE & M 2.3 m™>h™"  f#i /1] 47 mm £7
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FERT S THEIRIEIRAT (20£1) °C 50%+5% T4 24 h 5 , #7502 — T K FE#HATRRE L E PM,
(T VR B, T R S Y AR ZRAT (4 °C) "PRAE B S Hr™
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TR RS A 3l W Ik 345
1.3 BESALBE K o477 vk

HEHER R 8 mm R IT IR AL A >R FH 26 VDR DRI Model 2001 A YRR 53 B SR
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BT 1/2 A3 10mL #2457k (18.2 MQ) (Milli-Q Gradient, Millipore Company) , #A $2H 1 h
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0.22 wm FFLUEREEET T Hh I8 . A RS A9 A S B i ol 2 - €2 3% {3 (ICS-90A %Y, Dionex company ) X 7K %
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Fig.1 List of meteorological elements during the Spring Festival

2.2 FFHAR PM
M2 AT LUE Y2 H 6y PM, B vk AR b ta 354 29.45—168.95 pg-m ™, Hrf12 H9 H—2 H15 H

(M“ﬁ'a” 2 TG YRR M 2 A 16 H P8R, PM | I vk B 8, IE (A WU, T 51T, 5%
15 YA i HBEfS X2 TS E 2 A 18 H (B %) 58I K (93.34 pg-m™) , BHK 2015 4F1 A
1 El}Fiz‘*ﬁ&i%[sﬁﬂzu%ﬂlﬂ%’r’m’ﬁ*k%Einji“EP Co 3 DX 25 (1 BRSO AL AR AT o S X R VL IX 5
G DX BB X U XA TR X DL R A X (B ) A A BE308 m T28 B A MU 500 m AR AR ORI LLIN Y
imE  ERAFE AR TESEIRA K2 200 m, J@ ARR DX, {H Bl A6 10 1 Bk, REB 2 AR R X R AR Ry BRAL T
H 130k, SRR AERAT | TSR AE s AT 28 LAk | BrULinl 2 i B 47 %2 PM, e B2 36 , L J R 8 224 1
RGY BUAAF AT Z AR DX AL B A3k 11 5 Ak R A AR 7T R A P ¥ e , AR AE AT (%) R X R A<
) PM, PR BE A PITEEN, B 47 5 1 d PM VRIS BRAIC JE A T, 22 2 A 22 HIFLR, PM R EEREfAK
FARFELE 50 wg-m LU I8 2 ) — SRR A ] — i B PM, S LI B T, R PM, | Y R
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PM, H &2 43 0 i vk B K- UL IET 3 mT KPS F Ca™ (K™ C17 NH;, \SO3 Hl NO; vk AR b
I M (Ca™ :0.87—3.56 ug-m™ K':1.03—4.62 pgsrm™ Cl7:0.93—5.90 ug-m > NH::1.86—
16.93 pg-m~ SO :2.65—25.85 pg-m~ Fl NO;:2.60—25:32 pug-m™) , MK M B Tk AL 4 34 R
11.81—78.6 wg-m™’, {5 PM, Y 29%—63% ,F-YJ{E K 31.81 pg-m™, /5 PM, ¥ 42.11% , JCE Bk (EC) FI
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11.33 pg-m™, 50505 PM, (1 6.5% 11 14.7% , S 0 SBRCTC) &5 PM, 1Y 21.3% , S ICHLIC iR k¥
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Fig.4 Proportion’of PM, components in PM, and the proportion of each inorganic element in the total elements

2.4 2 A 9—14 HEGYIRE M

HE 2 ATANL, 2015 422 H 9—14 HH BT 1 IRETS Jead B, 6 H N PM, i & W H #H KF
100 pg-m™ KT EGHER PM, “FRERRE (75 ng-m™) i 14 H #5445 ™5, PM, 1 H
WFEIRE] 168 pg-m™” E{GQd B & AE MRS IR SEE /MR 1 Fos, BT 2 Hie WEF4E
5.07 km , iR E V5 e B BB ULEEAN N 1.95 km, T W A0 0RE (475 G I i e BE WL BE B9 S ma AR K, BoA
WFFE I, 0.1—1 pm A JSURE T B DL J3E 14 5 i e K17 Tl 4 KGRI, 2 A 28 a P X XL
0.97 m-s™" MK E GG R, 6 d SEEXGE R 0.76 me-s™" ARXGEAF] T15 e 1, Wi w5 YR
YR IA R &0E.2 H 9—14 HFMRHBE N 78% W& T 2 H 19 28 a SEHME (76% ) , FI AN
FFLANE TR AT ARE (QH/T113—2010) 3 1 WI 55 154 54 ) b o, WD A ] (2 H 9—14 H 32
FRA),HP 2 A 11—12 H AP Q<BEWRE<3), M2 H 9—10 HAI2 A 13—14 H R E S (fiE
TLE<2).



726 B2 53 1k 2 38 &

F1 201542 A 9—14 HESLSH

Table 1 Meteorological parameters from February 9" to 14" in 2015

prg S
2H9H 2H10H 2H11H 2HA12H 2H13H 2HI14H " Monthly
can mean
WRE, C 8.04 8.45 10.39 11.61 12.39 12.37 10.54 11.11
AHXHRIE /% 83.56% 80.97% 72.75% 75.44% 77.32% 76.83% 77.81% 76.15%
KGH/ (m-s") 0.50 0.67 1.19 0.81 0.82 0.60 0.76 0.97
A WL /km 1.71 1.38 2.47 2.68 1.97 1.51 1.95 5.07

RS

e —2 T G Y R AR R ARG R R KA TG Y 52, ARG 2 S B R AT T /0 #r,
2015 42 H 9—15 H 500 hpa V-3 B A7 B AT UL (I S) |, DU i IX L3R A7 55 s B 4, = s
T SR AR R A ) BRI A VG J6 RN PG AR AR ), KA AT W B, RAH R, UL &2,
5 18 WS Y HE A X S B T A AR Y X 2013 A AR S T B — 2L

10°N - g 10°N L
60°E  70°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E 60°E  70°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E

5 201542 9—15 H 500 hpa & BEZ MG (72) LK 850 hpa B 57 F13E b T (928 R P4 (A7)
Fig.5 500 hpa height field and wind field (left) and 850hpa temperature field and
near-surface pressure field map (right) on February 9"-15" 2015

FH 850 hpa ~F- X5 B S A i AR 3 T UL (& S) L AIRJZ 850 hPa IR FEREH, oI W2 Kk ol , 25
P IR A R, R 8 SRR R RS MR FI I R ARG, A A FI5 Y R 4L Il 850 hPa 4L
UL T 3 VL2 IR R AR e S AR, RIS T35 Y i, 10 )1 | 2 i TS B A8 e I A R RS
FEAE NS Y L

FRAGFME AN 2 H 9—14 HALFEWHEURZ AT, KB T KGR, T.) 4T TR B, iy
HI - RAMTE LTG5 B9 2k, B e A 38 B) A0 5 S el
2.5 KRS AT

FH T BSCAT b Ak O )1 2 i e, KR S PEAN R, 25 AN K XU/ i KU e iy DDA 2R ) B
W, ELPM, A48 B I ) S5 A i AT R Gz B 8 A . TR Ik 2 5 A Y 3 ) R R A SR R AT 3k A
PM, [ 5, o PM, Y B XT3 B B 40 56 Al 250 9. A BF 5% ) 25 () ) 506 7 FL KA B R (NOAA)
HYSPLIT 72285 ) S Pl B AR A RAE A B) B 55 PM 5 e RA(BRTTAT:2 A 14 B FF 1 .
2 H18 H) MR BIRIE , #E—20 204 PM, (AR5 LA K T 48 8 R Ay Bsf (1] Sy a2 253 (1000 ) 3 J5 4 K (B
48 h) BB, SRR O B B ARFR A 30°37" N, 104°03 E, & H #0474 ik, B SLET (UTC)
02,0814 F1 20 B, Hit 4 Z08050 , Bl 5 AR A 2= B 500 m, 3X FEZ KR 500 m = B A X7k
BB/ Hi T PEAEEXT TR 52 0], SLRE A T M sz RS b J22 1) VA ik A

2 A 14 BHisYed b ok RR, b4 A 25 Al e 22 KOF , PM MR R ik 168 pg-m ™, A 1000
B SRAETF Uy, SR I ) A5 50 22 )T, 16: 00 B AT 32 232 i AR A Hb 52 i | phy T b 2 28 i #0 Jid i
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AT, 2200 B (A 2K [ AT M TET HH OE AR T SR IE AR AL T T ik =S, 2 19 HiE R 4.00 BFH]
FEKA 1000 m =B AR EE 1] 382 AR 07 DL ARGy )ik 2 RS, RS Sh Ll oR ol LUE
PM, 5 Y& F2 BT 2 52 AR 1 A ZR A ] 30T b DA B4 52 ) 5k 5 R 40 i DX 3 X R A0 S i) 9 Y5 e T
WA %

31°

103° 106° 110

02°

30°

Source ¥ at 30.38N 104.04E
/ W i
Source % at 30.38N 104.04E

29° 28°

1500
500 = A

= S 500

Meters AGL

i
Meters AGL

18:00
12:00
06:00
18:00
12:00
06:004
00:004
18:00
12:00
06:00
18:00
12:00
18:00
12:00
06:00

~00:00

~
S}
v

o

e

Bl 6 Hysplit ALK 2 A 14 H .2 18 H PM, ¥ 2R 48 h 5 WK

Fig.6 Hysplit simulated trajectory of the 48 h post-accumulation of PM, concentration on February 14" and 18", 2015

3 %518 ( Conclusion)

(1) SRAE I fa] il #B T 2R PM, B E XA 76.67 pg-m™ WA — R Ei5 Yt 2 (2 A 9—
14 H),6 HEMEKT 130 pg-m™, BRA HBL T —IK PM, I8, B 5V T ,2 H 22 H 2450, PM, i
L Y/INT 50 pgem 7 HRAEFR AT XTI T KA IR B JT H K RE MR /)N

(2) BEASRFEIAMB TCHLICE (5 PM, 19 19.9% . F AR (2 A 18 H Z RAEELEH) |, THLICE i A XS
T RaE Y PM, PR L SE2E PV, 28% IEAKHAE R PM, HR LG E K.

(3)2 H 9—14 HEFYRSFRMT LI, 2 H 9—10 H&% %, 12 H 11—12 H s 2 A
13—14 H OB SE , =25 500 hPa 3255 2 A, 8 25 T8 e e A8 s R 1 R RUBE BRIt SE 55 1) R
[RGMAGTE YA T 51 M0 850 hPa BYHRGEREE (8 °C ) X2 I UM 4E 5 A /R T, RIS
FITF15 G018 WU 2o b TE A B A8 1R A e B KA A AR IS Y.

(4) BCHERHLAL DU | 1 b, PM R B 55 55 56 R BN 40 B LS Tl e e R 30, P v A
I, S Bh R F AR M AR ES .
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