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Abstract

Based on the daily observation data of PMzs concentrations in Chengdu, Guiyang, Chongqing,
Kunming, and Lhasa in Southwest China from 2015 to 2017, as well as the observation data of me-
teorological elements (temperature, air pressure, wind speed, and relative humidity) during the
same period, the analysis of PMz.s concentrations and the spatiotemporal distribution characteris-
tics of meteorological elements and their relationship. The results show that the annual average
PM:zs concentration in Southwest China increases and then decreases in the range of 63.84~73.93
pg-m-3; the seasonal average concentration has distinct seasonal variation characteristics, high in
winter and low in summer; the monthly average concentration generally shows a phase change of
decreasing-increasing-decreasing-increasing. The spatial distribution of the annual average PM:s
concentration is relatively stable, and Chengdu always shows high PM:s concentration aggregation
(the annual average concentrations are 101.27 pg-m-3, 100.64 pg-m-3, and 84.90 pg-m-3, respective-
ly). PMzs concentrations and air temperature in five cities were significantly negatively correlated;
PM:zs concentrations in Chengdu were strongly positively correlated with air pressure, Chongqing
and Kunming were negatively correlated; PMzs concentrations in Kunming and Chengdu were
negatively correlated with wind speed; Lhasa and Guiyang PMz.s concentrations were negatively
correlated with relative humidity. Studies have shown that light winds, suitable temperature and
humidity, low pressure, and appropriate precipitation will increase the concentration of PMz.s.
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AR, BRI SRR EEREA IR, K5 Gt AWl . =05 ik g mc 4
PR U BN A @ R[], 2022 4, b KA R CRAHEIA BTG QG R IR T
BHEWRTE KKRTE, FFERATGER. FK. H R TR, s ey FEEsl, AR E S Y
KA BT HFR. PM2s RIBZ SN I EAA/NTEET 2.5 um PFRSBRA[2] o BT HAFBR Y BRI
Gy TAEMTHZ R s, I8 PR B A& O S s RIS N 7 NARRFIR R Ge . Ol S RG K
R, SRR E N3] [4]. EJLH4ER, PMos iREERAL A — B2 AR RIER S 2 —.
WEZMRRY, PMosIKEZ B Z PR RRIEW, QRFEIREE ARSI S5 R r s, WA
ZAAF IR ERNERIEE AR [S]. AEHBHEE[6]R T SCH IR FUR B, KD TR X R AR %
FISRERLEE . KRS . AHXHEE) IS HY(NO2. CO)IRAN . ZRIR IS & [ 738 i i Bk s R %,
X PMas B2 BISRIEIHEAT T M, 18 HFEKXT PMos (0I5 FR 2332 B IR K R EE . FRaK I FIRT A6k BE S5 R 2R
(RIRENA,  [RI JR A 56 575 o= 2B AR . B s SR [8]HF 78 2013~2017 4 PM2s-Os H &5 Je L L 55 5%
PR R R, RN 27.9C~34°C, BN 43%~58%, KiE N 2.1~3.3 ms?, JRE)EmE N 1122~1599
m, ARG AR T E G RRAM I P [O1RH REHIX PM2s 5T &K A HIE S0 55 8
Sh6 Ja M T T RIS R R 20 PMgs it &R FE sz B Z e, HEfAe R AER T PMas BkE
YIARER o P SEZE (1010 Fe 4R Hbh i T I Hb i PM2s 5538 B2 AHXHE RS L K FR20F0 A FR 302 235 TEAH G,
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Fr B B e AN DY | 220 el L BA e [11], BRI PMos WREE RIS R B R 2 A5 R B S Lo
AHET UL ERANE 23T 2015~2017 4 PMos WRFEEUHR AR IR . Ak KUl FHXHBE S0
DEHE 3T PMos MR EE IR 25 0 ATRFAE, 318 PMos IREE RIS B R IGAH DG, it Hh X RS54 b
BB R K IR S5

2. BRI E
2.1. HRRE

Par X A7 F 97°21'E~110°11'E, 21°08'N~33°41'N 2 [a], Jb#ffeifEds timli, ma =atmi, muE
SE R, AR REN[12]. AR, SRS, B mAR. JbmmEk, th
PR, K w2208 7500 m.o 76 i b X KR 20 1 X 4P 45 SRR 14°C~24°C 2 [a],  FEK &2 18] 4
i I E A EE R P A R R HA [13] . AN SR R M X IR VTG ST PH s YOPEIG, . ER RS, RERs T
ARG 25 RITFRE TS, R RN 547.7 m. 1223.8 m. 259.1 m. 1888.1 m. 3648.9 m (/4 1).
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Figure 1. Distribution of meteorological stations in Southwest China
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2.2. FIRIAYIEER
ARSCAEF 2015 4F 1 H 1 H~2017 4F 12 A 31 HIRVTHE. SRPHSG . VIEIss . RIS, Rl Ak
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Horp, r ARRBERIBHKE RS, X, Y RELE, u WEE X RFME, w REEY BPEE, r 1
YXHERRR, PMos iR FE AN R ZK 2 IR 1 AH P 8 i [ 15] o

ARIO0S BRI O B R SR 54T R0, BEE 0.0 <|r| < 0.4 AFIAAK, 0.4<|r|<0.6 NHTEFHIRK,
0.6<|r|<0.8 A, 0.8<|r|<1.0 APHMR.
3. BRI
3.1. PM.s iR E BB ES TR AFAE
3.1.1. PMa2s B E)SE R4
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Figure 2. Annual variation of average PMzs concentration in five cities in Southwest China from 2015 to 2017
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AL 3~ HNEZ, 6~8 HNEZE, 9~11 AAMKZE. 12 H~IRF 2 A NETNFREX Z= 74T X
g5, W 3 45T 2015~2017 4 PMos 15 FIJIR AR ATLAEH, PMes M B A BE I 1) 20
fiE, AZ5(94.33 pgm®), HFK(49.16 pgm®), XFmEFEY 91.88%, MmEIMIKIKC AT, HE.
. B, BFENICAEW RS KB RERA K, AT NEIEE T iES &F1E R K285 AR
TI5 g HUE R [17].
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Figure 3. Seasonal variation of average PM2s concentration in five cities in Southwest China from 2015 to 2017
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Kl 4 4510 7 2015~2017 SEVE R HBIX PMos 1B H IR AR, HATH S H A2 AGRFIE. 2015 1 H &
9 B, PMys A M H 113.96 ngm3 5 FFEE 49.01 pgm=3, ZEMHIE, 6 AmEA/NMEZ LT, G
MO H /Mg R E) B EI12 35 85.81 pg'm3: 2016 4 1 H ~4 F PMos ik FEila T-F25E , 7£.79.88 £3.11 pgm ™
JEEINFS, 5 A~7 H R 1521 pgm™3, Bif5 R EAE 12 I8 121.72 pgm™3; 2017 4 1 H~8 AKX
MR R, 98.95 ugm ™ FRF A 34.44 pgm ™S, BHJGRIRE BTHE 12 HiA 101.63 pgm . #IEKE,
PMzs H -2 FEAE 2015~2017 4F [ R R I/ - 300 - 98 - SEm AL AHAE A .
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Figure 4. Monthly variation of average PM2.s concentration in five cities in Southwest China from 2015 to 2017
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3.1.2. PM2s BB S R 4F4E

DIPRHX HAE T S RESAA T, SflH 2015~2017 PR HIX PMos iR B 4T 1544
(23 AT 5 B e N PMas 5P 383K B 40 AT I 25 (A B 20 A, PHRHLIX 30 ZRAEHS PM2s 4F-F1
IR PRI A I X e my, Hort 2015~2017 AR PY JIAE F-P IR FEI R T 80 ugm ™2, V5 44 ™ 8y P X
FA 0 AR P 0 PMg.s - T 359 B2 BH A T oAl (X, Fr 2015~2017 4F 2 B4 PM2s AF T35 B2 43l 72 52.92
pgm=3, 52.70 pgrmS. 55.16 pg-m3; PO E A ML T 7 L X SR PR, PMos SRR B R sl I
1 2015 FEF1 2017 4 PMos ST FERUK, 2016 4F PMos A PR BEAL K T-10 )11 48 (K 5(b)), i& 78.21
pgm 3. MPERGHIIX PMas T353R £ 3 AT IR (B AR A6 20 B, 2016 4F PG g i [X PMos 45 V¥R FE e i, V5
Yt H, 2015 FEIRZ, 2017 FEH K. 2015~2017 4F, FURgHbIX PMos T35 BE 4k 40 A i s N Fa e
TUNAEUE2% 2 I PMos iRk SR A, PMos S F349 % 73 53 101.27 pg'm 3. 100.64 pg-m, 84.90 ug'm=3,
VRV X i sl , X5 DU R 7 45 A R [18]
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Figure 5. Spatial distribution of PM2s annual average concentration in five cities in Southwest China in 2015 (a), 2016 (b),
and 2017 (c)
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3.2. SRERMETLHHE

3.2.1. SREZMEIETIFE

2015~2017 “EPURGHLIX FLAE S <l A KGE . AR A I E b i 2k sl 6 Fios.
6(a) 2y 2015~2017 4P pE X H P35 R ARt 2k, AP35 S BRI AR (R B B = Ay, AP
P IR EEE 2, Hdh 7 A&, 2015~2017 £E53 0N 23.85°C. 24.65°C. 24.88°C, F ¥R
AR B4 S, Hh 2015, 2016 4F 1 H&AK, 43518 7.26°C 5.97°C, 2017 4 12 H Ak, S~ 7.64°C.
5 EIAR PMas H PR FEAR LS, KECR IR S PMos R B BRI AR ALAFAE, R < R e b A
T PMos BRI EIH 8. K 6(b) A 2015~2017 “FEigh X A T ELM L, A TFHRIEE
636.88~642.96 hPa = i) /ME i 5. 2015 4F 1 H % 2015 4F 5 H 11 641.48 hPa [ [% % 636.88 hPa, B)5 %
2015 4 12 H k) EFHZ 642.15 hPa, 2016~2017 AR H[R] 2015 A —3 . PMos H TR S H
SR R B D D R 3 . KU S K2 45 s A B s B S R E[19]. 1 6(c)
Y5 T 2015~2017 AEVE R HIIX H P2 UGEARHT 2R,  H SP3RGE R EITE 2.9 £ 0.7 mes L Z A/ s, A
2015 £ 1 H&E 3 H bt & KHG.6 ms™?), Bi/ERE FHE 10 HERIKER2 ms™), 10 HE2IRF 4 H
B EAZERKEQG.6 ms™), ZJEHEER R —FRKBUHE. 2546 PMas PRI DULIL, K
HE PMaos WA BT ROE FR, R K PMos R IR . 151 6(d)Z5 Hh 17 78 B L X S S50 AH R B AR
2R, AR EEAE 50.21%~73.51% 2 (81350, 5 R PMos i BEAH LA, K IUAHXTIEE S PMos

SIUM S A AR o FHHE R T P41 62.63% 0, PMas i E K2R T 1414 69.45 pgm=3, XHIF
T EAARELE20) T RS 5B, HXHE AT 60%, %S TR FBRTE, PMos IKER K. X
AT RE A HH T AR B AL T 60%~80% H /K I, T BRI IR, 13 PMos fisi[21].
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Figure 6. Monthly changes in average PM2.s concentration and temperature (a), air pressure (b), wind speed (c), and relative

humidity (d) in five cities in Southwest China from 2015 to 2017
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3.2.2. ERERTHTAFE

K 7(a)25 T 2015~2017 ARG R IX FANR TSR, PR B m B RAR VO E R AT
7 BTRHTE « B EATH P TT, 3% 54k B I AR AR [F], 5 PR T R T AU i 5% T 2 49.06%~50.74%,
EHRARRLEE 2 84.99%~92.91%, Hip™ i AL s i, M,  H R0 Hh I Sem S it s dse 2
T KA 25 AR RO 2, TR B [22] . ] 7(h) 25 HH T 2015~2017 4 4 3 1l [X N3k T AU P 3401
SEHREERT > AT > SR > R > fuptin, K24 TR S A 718.16 hPa. 659.36
hPa. 736.86 hPa. 597.32 hPa. 488.28 hPa, %54 &Ik ik kA, AURMERI AT &gk @ sk
AR/ . 2015~2017 4F G bt X A AN T ST MBI ] 7 (c) B, 135 R S R 4 A A7 7E i
S, RECEAE E 7R W Vs A, R ITPIXGEE 4.71 mest, B KT IHRWRT . RUH At
KRG =R = Bt i, SZH TR N 5SmSR AL IR, A & B 2= 17 XUy R AL S
AR mE B, i ST R B R R 7GR 23], K 7(d)4 T 2015~2017 4 75 X FAN ST A
ST FE VI, PR AN AR ST AR AP AR B B 22 52, 73 (E 26% LA R A1 64% LA 1, AFfhiadi s
T ASUEMIRN e o T A 3 S A T P R X A T, X R TR E T R, R T
JELH S A%, BEAKERD, KIAEERI.
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Figure 7. Average temperature, air pressure, wind speed, and relative humidity of five cities in Southwest China from 2015
to 2017
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3.3. SREEWTAEMEX PM.s iRERIR DT

LT VH R X AT PMos VR BRI REL R ORI DG R PR HLX PMo.s R FE AN R
BIRUR 2 O OG, MR RBAHME AT > ERT > SRFHT > BT > hpEii. s, SeRH .
HEHT RIS, M3 RE 5 N—0.781. —0.696. —0.698, ELHATT. Figemi R, xR
J9-0.558. —0.511. S, 2 BRI ENREIZL, RAXRSIINE, AR T PMo.s HURL )6 R
A HL[24]
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FRARTT PMzs W SR S ARIEARDC, PR £ FAAHK, BT R &AM, MIXRES A
0.696. 0.623. 0.412, HARIRTTAH AL E . MHuIH 23 m B3I, &k oS nsES T, S
PMgs FURII A M) B4 1 M52 2R RS HIn, SR mRE POth s, f8a, DR EFHAIR,
AHFT PMos BURLI 18] F 48, (615 PMas W FEFEAIK[25]

ELEA T PMas MRS KU S i S A OG, Rl T S 55 SAAHOC,  AHOC R 405 7108-0.427, —0.351, HAR
WA AR E, SEE 7 A, BB ROE R E K TR, KOG FT PMes BRI 4
B KURBUINEE, BTG R X LA S, SN G RIE, PMes BURY 5 TAUR T, InJE PMzs ¥5%%;
WG I B — BIE R, PMos BURIYIAT AR HI[26] . [RIIS,  XUEESE K35 ek A iR, Mikod
JERRR, KA BRI TRE 1 R [25].

FIEETT PMas WL AR 2 &S AAHOC, ST 285 AHC, FHC R %5 8-0.571, —0.338,
HARWAIAIEL 0.05 KFIEZEERL, HXMAEE. PMosIREE SHXEE 2 A H T PM2s
SRR PESIE AT, PR AR DURRIER, UM XHRER I, =P RKASEE R, PMas
TTURSE % 0 R R PR U o B T, 543 2 SO ) PM2s IR FE B AIR[27]

SR, NRG ARIR, B, S, S A REKIE T 2l PMos VRIS . B4 & 280
NG R BE RN R FE T ST AT A, PMos IR BEAMUSZ i — S RE R M sg, HAAME SRR ERL
SR R 45 SR [13]-[18] [28] [29] (35 1).

Table 1. Pearson correlation coefficient between PM2s concentration and meteorological elements

1 PM2s RESSKRBRZNK/RBEXRY

WIS RER v} S JRGE AR
B T -0.781" 0.696™ -0.351" —0.065
BERAT -0.696™ 0.297 -0.037 -0.338"
HRT -0.698™ -0.623™ 0.085 0.211
T -0.558™ -0.412™ -0.427™ -0.567
DA} -0.511" -0.028 -0.306 -0.571"
L 7L A RIARE 1%, 5%IH B KT
4. &g

1) AHECT DA B — 3k T e ik B 5 SR B SR B BRI 9, AR Sk P i 3 (X 48 2 4Tl
B A I 73 Hr T 2015~2017 4 PMas i R EEE IR 25 40 AT RHAIE DL ACHAR G

2) 2015~2017 4 PMos - T3 FE AT 63.84 ~73.93 pg-m 3 [X 8] Py S 389 0 i PR A 45 T IR R A F
R MREE s P YR SRS - S0 - S - SRR A AR AN s 7T R R X A R R R A () A A
H 7o BURAR R AR08 PHRR AR, A T B AR e, TR B R MR R A I 5y, 2016 439N % 78.21
ngm=,

3) 2015~2017 4= 75 Fig 1 DX P33 Sk AU  FEOOH R B 2 R AR AL B KB ], o LR T > il >
ST > BT > R, PR XGERBOEAE AR ) 7 8 g .

4) PEFFHLIX AR T PMas M BEFIAN RS R BE R AR G MEAAAE 22 37« TN PMs ¥R BE 5 IR 35
FORK; BT PMos W B 5 RO IEAHDS, HPRTH. BT REMAMIG B BT PMas ik
ERGE R A HBET BRI PMas 5 S5 A G B 5 AR AH G

)
J%
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