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Abstract

This paper studied the characteristics of air pollution of Chengdu and the relationship between air
quality and meteorological condition by using the air quality index form 2015-2016 and normally
ground meteorological data and sounding data from 2007-2016 of Wen Jiang station. The results
show that good air quality or lightly polluted air primarily occurred in Chengdu and the serious
air pollution usually occurs in winter; in summer, air pollution is the lightest. North wind is the
prevailing wind, wind speed is low, and calm wind frequency is high. These are unfavorable for the
pollution dispersion. It showed that when daily precipitation > 0.5 mm, the air quality will be im-
proved evidently. Meanwhile, air quality of Chengdu is significantly correlated with temperature,
pressure, visibility and sunshine duration. For neutral weather conditions occur frequently, at-
mospheric stability is nearly impossible to decide air quality, unless appearing coordinate with
temperature inversion. When inversion height is lower than 933 hpa and the intensity of inver-
sion > 2.2°C, the air pollution is difficult to spread. What's more, significant urban heat island effect
is conducive to the diffusion of air pollution, which has a certain effect on improving air quality in
urban areas.
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1. 518

FSGHTS TS T DY 1] 2t e S, ot ] 5K R B B R Pl i L R R A v R S X R B
Wi, BEELDRIRREGE AR, RN RO T T R X e e A ik, KA Y5 4 H
FEE, B B BT H A E A S R[], AR, ARG GeR L R AE R BGR T
15 IR RO AR DL, RS2 M RS2, B RIS R AT RSN S Y 4 BRI
PECRE T, R A U B 1 RS R T LRI AN IR S R SR i 2 R R IR [2] [3] [4] [B], TEREISR, %
FHNE TR R S foi5 Gt B REI[6] [7]o Bl A 273 T st 38 [ 2 e 11 i IX ke 1)
TG YRIE SR R R R IT T T IR A, 40 TR S (81 AR S A MRt T I T 2 RS
PIREA SRR IR R BR[0T T A = 205 AR EU(AP (I S A E KL 535
BRMK R RS [L01VNIE SR = M X SR FA N E N BRI 2 0 B RS #ae i %,
2 B 5 G F A R AR TR AR A [LL] AR B R AN S 5 e G S X PR T B AORE AR BE K ST 1)
FESRNE . FETEL2)08RH, b atihX =2 PL 5 i) 3 B R R XA BRI
JZ: HESRAE 131X R TTIE 10a 38 H 2305 Yedf B RUH A R TTRHEEAT T AR AT, 45 R S5 Y448
HESRRERMIAMRREER S, KRGS BTG A5 5 RS B BB R R .
R SCEREE[ 14T P 22 T 2010 A2 KSR 32 BLY5 Je) BRI 25 0 AT RFAE B &% P AR G SRR T K5 B 156
WAREAT 7 3B, g Hh G 22 77 DX RUTEON S Yo FE R s i AR 2, 1 /K ORE 5 e B A e A PR AR 58,
HIER/KE/NT 1 mm BREEARFERIG . BT AT A EAIEE S, ARRTHARERSTSAAE
IR AEAE R R 5, XEFIRE . BhBREE[15] [16]6 0T 28 A 5 & K B 5 44 PM2.5 F1 PM10
HHRSRGEMNM TR, SREBHSU. BEKEXEX 2SRRI, S5 s R E 5 gk
o AEABATIIT A SLAE — IRE LIRS Jeid FE 2 b, ASCRI IR 10 4F sl T Ml i) < % Bl A KR 2 4F
WA MERE, AWSERAERNY TRET TS RES SRR BER A RAZEREE. TR )
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T S S R A LI IR, AT DA OB R TR AR (3
2. BEMMTFGE

FECHT T PR A Jo PR 53 S I s B2k 2015~2016 3% H = SR &5 AQI, ZFBECH AR T £ IX Py 3t 7
AN ARG 1 24 /NEFIME, 200 RS AR

2007~2016 3T 10 4F B AT 7 VT 6 Sk AU T SOOI Bkt . #R 2Bkt DA% 2011~2016 4F BT
M4t 312 M AR RINE HAAE TR, BlE a8 . AR Pw HK %, L, 4. 7,
10 AL & B KIUANFET.

SCH RS B BT ECRH Pasquill B FE AR RIA[LT], B RSRREE N A~F, k6, A REEAR
. B AAERE. CHIAFRE, D AR, ERNERE. FufE, LR RSiEeEah=
KEHATITE, AR ER(EIEEARE . PEE. BAFE). R E R (iR e MR E).
Pasquill FaE iR tF AR 1 2e i SR PH & A hoo

ho = arcsin[ siny sin o + cosy cos o cos (15t + 4 —300) |

b ho ARBHREEA, w NAMGRE, A AWK, t BT AL 18], o ORBAMUAf . AR4E T
S AR B R A = 4 1 A R PR S 08

T E A B A S 45 S g M XU 2 2 4R Pasquill £ E SR 2

S A B 5 RER P AT T 3 DX S O B IR ZE R R, e Xt w3 44 A, AL T L X .

3. ER9H

3.1. RiERTIE 2 FESREHN
1 UR#STH 2015~2016 £ RETEH AQI T H AR L2k, Wk, 55— H TN,

Table 1. Solar radiation scale

* 1 KPRRESFREE

TR BH AR 45
BERIKEE 1] ho < 15° 15° < hy < 35° 35° <hy<65° ho > 65°
<4/<4 -2 -1 1 2 3
5~7/<4 -1 0 1 2 3
>8/<4 -1 0 0 1 1
>5/5~7 0 0 0 0 1
>8/>8 0 0 0 0 0
Table 2. Pasquill stability category
5= 2. Pasquill KSR EERE
R B S 4 2
iy T XU (m/s)
3 2 1 0 -1 -2
<19 A A-B B D E F
2~29 A-B B C D E F
3~4.9 B B-C C D D E
5~5.9 C c-D D D D D
>6 D D D D D D
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Figure 1. Daily variation of air quality index of Chengdu during 2015-2016
1. BERTH 2015~2016 £ S FREIEH(AQNZE HELihzk

MGG B R, AFRE, AQI MR NIEEX, HICHEHES, HFMKE AQI fa 2/ T
ey, BRI bR HE[18] 4t 1H45 tH, 2015~2016 4E[A], REASHT AN AQI /T 100 FIR
Hi 60%, WHRE YOI SRR RAF, V9 RRAN 40%, HApRREs gl 27.5%, FRET5 G5
8%, EERELL By54L T 45%. RS RUERHN ARZ, T BEGRUAFRICIRZ .

32. BERESFESKREHNXA

3.2.1. MEREESREHFNT

A ARG RS Gy Boke A EEMEA, Hodr, XU e TS R e 7 ), R P TG G
VI ae 77, RGEBR OB T RS Ry 8, ez, RGN, S e RE RS ),
SRR EEN.

T 3 AT 10 AR RCHS T H T & XU P34, B T 3 5 RUR AR AL X, FedrxUa Dy N-ENE 1 & 35%
FoAi, A WNW-NNW [ 5 15%7 47, KRN SE-SW I 18% 447, Fi XU &, 1F 30%~40%2
], BRI, FZF. BRI AR BUIRR 5, AR R 7R X B AT RIS =, A
2 3N B 2R VG B 74 77 1 6 AU ARG i, ik B DO AR A K, B FE SR N, . B
AFEFFRI BN NE. MECES 173 R 7 A A 1) 2016 4F K <05 G 08 & a3 Ak £
(http://www.cdepb.gov.cn/) H i] LA B, 245K 2 A0 T T X PEAEHS . JbEak R A3, 256 KIAasriE, &
T 4 1 T X 2% e 11T X RS0 G AR AR

] 2 RS T AL 10 4F M F 24 XU &2 /N X(0.5 mis < KUE < 1 m/s) IS, 17 X Hb i 4 7 45 X
R 1.2 mis, PYZERGHE 2 BRI, 2 s ek, SF0h 1.3 mis, EZR 2 R 1.2 mis, Bk H/N N 1.0 mis,
ANy L mis. FHR R SRR mE K, RS TR A RGEAC 1 g, HAnEIRT AR 1, A H LN KR A
AL, PR X I R IA 55.7%, AZRIRZN 46.5%, HIZE/NRHIUZRAKA 28.3%, K
N 34.5% . SR KUTH /N A2 RRGHT T R XRS5 AR AE o Gtk ) XGRS K75 A R O 3 AN R

AR ? 5% 4 NGuit 2015~2016 A AR A AR RS KA . KR RTREE R, maim =S
IR BB R I35 KUGE Y 1.4 mis, ARS8 RIS K, B R XGE K 3.5 mis, TAFSE A KUY 2.9
5 FENXFH NNE. NE AT N, DUEEEFRENE. U0 EFEEENEREG Y. RS 4
TG YN, P KR S K R S8 R A . Jor, BT Yl P XGE S 1.0 mis, BTG Gt
/N0.4 mis; B KKIEAL 1.5 mis, BLIGTE Jeif (19— 08/ i KGR 5 P RGEIL 0.5 mis 2 %, 1 &5
RIS Feont B R A 35 DR AL AR, B LI A& NNE, JLZCH NW. NE #1 No 5341, AFE
SO TN R KU Y B AR R, s g, KU R AR R R, ARG R s AR =
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Figure 2. Average wind speed and smaller wind frequency in different
months during the past 10 years
2. RLERTIIE 10 & B FH MR K ) KUSRZE

Table 3. Wind direction frequency of Chengdu in different months during the past 10 years (Unit:%)
3. 1K 10 FRE T & A & RESRE (B AL %)

N NNE NE ENE E ESE SE SSE S SSW SW WSw W WNW NW NNW PPC
1H 8 5 14 5 2 1 2 3 4 2 2 1 1 2 3 4 39
4 H 11 6 11 3 2 1 3 3 6 3 3 3 2 3 5 6 29
7H 11 5 9 3 2 1 3 2 7 4 4 2 2 3 5 6 31
10 H 9 5 10 4 2 1 2 3 5 3 3 2 2 3 4 5 37

H 9 6 11 4 2 1 2 3 5 3 3 2 2 2 4 5 34

Table 4. The relationship between air quality index and wind direction and wind speed

%% 4.2015~2016 FER AT ESRERHSME. MR KXR

Bk R BT Y TG R 5 Y
SEHRGE (ms) 1.4 1.2 1.2 1.0
BRI (m/s) 35 3.0 3.0 15
2 RGHETE L (mis) 0.8-2.5 0.8~1.9 0.8~1.6 0.8~1.1
5 % A NNE. NE. N NNE. WNW. N NNE. NW. NE NNE. WNW. NW

o 7 1) XV L A 0.8~2.5 mis. MR T L, 4P X G3UAH] 0.8 mis B, AR BRI/, 25
JREGRIENTG Y. BT S, U230 E R M2 SRR RREE TS Y, i i R J 3 B
MzE, B EFR ARy F, EREFTUE RN, 35 R R IR = ST G KO 7
AT A ST B L, A RSCRTS T R AE RGER R N, AR U R O
3.2.2. BAMNESRENFIT

MG BUR, BN B A3 T R 1 S A F R IR S R KB BRE o K LR T H K 4
/T 0.5 mm, 0.5~5mm, 5~10 mm, KT 10 mm 3t 4 NEEgR, &5 NRATITIE 10 AR %K H
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Table 5. Number of graded rain days in different months during the past 10 years (Unit: day)
5. i 10 FRE ™ & B Rk BHGIH (R4 X)

>0.5mm 0.5~5mm 5~10 mm >10 mm
1A 27.2 33 0.1 0.0
4 A 21.6 6.8 13 0.9
TH 17.6 4.7 21 5.6
10 A 20.8 7.8 1.0 0.6
F 264.5 62.1 16.9 21.5

Hgit, aTLLEH, —F U4k 2 HT KRN T 0.5 mm, 1 HBEKE KT 0.5 mm 1A 0%
KHECP YR 1005 d, s HEW 27.5%, Hi, HEEKEKRT 10 mm (125 21.5d, 5~10 mm
)4 16.9d, 0.5~5 mm [ 62.1d. £ 54 E A, HEFFKEKRT 0.5 mm A 2FFK HEIL
HAE H A 11%, HI%A KT 10 mm MBEKH: B, AR K H 805 & B0k 30%, LLH
7K 0.5~5 mm FEACH T B A REK HES S H B 40%, Horb, HEE/KE KT 10 mm REK H 20N
A HE 18%, i, EEMESFERKRZMET.

7 6 4 2015~2016 FH T S AR EIRE G FFKER S SR, YHEKE <0.5mm i, B E
B2, A S1%AIIME WA FIFE 5 gy, Hoh R 5 g4 5 33.9%, WG e i 11%, HJEV55% 5 6.1%;
L HEKE > 05 mmif, FSAFRRMERMELE ETHE 80%Ll F, R EARESE; JHEK
B >5mmif, NomBEEGE, HYHEKE > 10 mm i, FREREREL ESRIEE N O,
BESRMLESCN 9.3%. XEATFET T RNET M, LFMKRD, HHEE, RZEFEHK
W%, TGYmiz. M0 & SS9 KR AR AR BRI O, M HBFKE <05 mm B, &
SR ERAEEH AR R LR, USSR RSB, M H BKEN 0.5~5 mm I, 2SS0 & H AR &
U 5 58%, LEAA SRR LS N E, M HF/KED 5~10 mm B, 2SR B4 4 H AR S £ L EE Y
KZE 75%, MHBEKE >10mm, SRR H L EA 83% 6, Fitl, FEKR e B ke =<
BIHEAER, <05 mm [F/KASSEE DS E, SAREA TRedks i, >0.5 mm B, SR ET
RSB R, M HMBKE > 10 mm i, 250 B8 R KE.

323 HtEMSKERINESRENTT

T A BT, BRATTX AT AR T2 R R A T T, BRI IR E
ARGy ARG R SRR, BRILZ AL, R T A A 5 A S R ST A RS
FRMAHRDNT (R 7)), KIS 2B S AR HE AR ERERE TR RRR, MkE
. ARNHEEE EMARKR.

{7 Lt SR BEOR 73 Ar, L TR FEBRAIS, B T IR B 5, IR L, VS e, AR
IR, VSRR 14 AE W/ U R AR B R I, R s R, SRR
s, HEHAo, SRR E, oKD, AR ZE . AR E R R R
HT8, AXAHEBR. HE, RAREFXNEURAENEIIFARLE 0, T2 SZADERUAR
T A ETERAF TR FAFE LI DU DRI RTT5 G 5 85 55 1R FEAIER, L A By 5
=R

3.24. KEREEMPERMNESRENFME
RARGE BRI G BB R —, BRERAEEY BRI, g RRI
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Table 6. Frequency of graded rain days at varying degrees of air pollution (Unit: %)
6. TRIZSREX M RFEKEIAZE (B : %)

RELR BREE5g Hh TS g EEEG G
<0.5mm 49.0 33.9 11.0 6.1
0.5~5 mm 82.2 15.5 1.6 0.8
5~10 mm 84.2 12.1 3.7 0.0
>10 mm 90.7 9.3 0.0 0.0
Table 7. Correlation between the air quality index and conventional meteorological factors
F=7. BT ESRERMEENHESKEREXRY
B S R R B S KRR
TR -0.199" PHEIE 0.068
IR -0.103™ B SUE 0.084
AR AR -0.286™ RV 0.061
H [k & -0.183™ H i 0.143"
PSR -0.039 P RGE -0.319”
T/ NRE LR -0.289" R Rk —0.275"

TRIBEL B EMAKT a=0.01 AR, TR BEVEKT a=0.05 MR,

ARTFRAGRWEEY H, RS8R AR TACZ 15 R0y 8, S 7= A AR .
Kl 3 it 10 AR RS T AN [ A BE R B AIR, VR ASE — X IR i, o AR 86%,
ARERSNH 7.1%, FaE RS H 6.9%. H, MR RAEENERSE. BRI, EEHIMNER
Ik 18%, KEFHRAE, AFEARE: MiaE R RIELFHINHEILT A 0, ZZFHILMH0ZE
s, N 11%, RERERRABEELZ. AN, ERELRKSEEE ST RERATICRE KU,
G T )25 S5 B 93% H ILAE PR K M T, AN T IAERR B RR AR T, 11 242 R E R
(B, PR AR IRAR 7 95%, AFaE RAIARE BRAKME& 5 2.5%. Fik, TERZH RS NH
PR RS, KM CEN SR ENEmAEL R E. 498, XIEARKELEBG LR e, —
AL, e E RS A A FERRE R R, WRS SRR, RIRER G )RR
WS T b, MR, WSRAETS Y, D68 B EUT R S R R A T RS G LA R SR
AELA 8 ISR A, AT RAE N 58 R AS05 Yl Bk AR 1 AR

AFTRE R, R — A BLE R IR, ZORMRATR, HERBARAE, WRSRs. BT AT
NG, T X PR RR LK, Ry Rk, BT HERR, AREESTE AR, % 8
ik R RIS 10 4 08 £, 20 fUERZS TORME A W IR I S LA IGO0 100 2 AR A o, i &
10 4F, 08 s B IR N 69%, FHZEH IS EMRR S, AR, BRBELTERE, HEX
2, BB, FHMmEN2.1C; M ~, 20 SAETRKIZE N 22.5%, ZKT 08 &, LFHI
R S, KRR, WREEARRMR, KR, F¥N 1.8°C, KT 08 i, HNYHEE
FERA, 20 ASHIEART 08 M.

[FIFEH, K 2015~2016 4F7 B0 & SURAHEM 7 X EE i, andk 9, AR ERE RS S
fRIMAS 22, Bl A R i P S T AR 22 o — MR Vo0 30 5 10 2 B o 0 U 22 o P P PR AR T 38 I g, (FL:
FARF SRR R AT SRR ZE, EERAE YRR 2002 = AR 925 hpa 5L b, W58
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Figure 3. Frequency of graded atmospheric stability in Chengdu during the
past 10 years (Unit: %)
3. REHIE 10 FRSREFEBIINRTN(BLL: %)

Table 8. Statistics of the height and strength of the inversion layer at different time in recent 10 years in Chengdu

8. MEWIL 10 FARN EERE S EMIBE FiT

08 It} 20 H
T2 T I R AR I T I R H LR

(hpa) ( (%) (hpa) ( (%)

1H 9345 2.7 7.9 946.4 26 10.4
4 A 926.2 23 10.0 931.7 13 6.2
7H 915.8 1.8 8.9 912.3 1.4 76
10 A 930.6 2.0 6.0 944.6 21 8.4
E 926.6 21 69.0 934.6 18 225

Table 9. The relationship between air quality and the characteristics of inversion layer

# 9. BT ESREFRSHRFHENXR

AR #1/ (hpa) TFERIRE( °C) REFE%)
R R 925 19 7
BIEIGY 933 2.2 71
R 941 25 71
Eli et 946 3.0 74

FELE 1.9°C LAR A, 255 i i RE ik B A B R AR L 75%, 240008 2 & 2K T 933 hpa, Wil 58 % KT 2.2°C
I, SRS [F AR BETS e iR A2 35 7 71%ui BB, R ESRKRE TR, A 08 HEE
20 AUHILROE, RENE L R, KA R BOR A — LR A,

3.25. WhABHNMNESRENFE

Bt Sl T RIS R A JR T T P eSO A A5 AT T DX AR 2 AR AN T T, SR R SO H A
M, RN 2 S EOR T L R BT, SRR IR, SRR SRR ORISR
AL T B DXL I3 T, AT ASE T [X A9 e BE R o A B o P AR 1 I 0 K5 i 1k
J1o ZIRSTIR[19] P 56 T By SR IO 5%, 151 4 JRoR 13 5 SRl i A By SR EE 10 A B e fl o niE, Bk Tl
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Figure 4. Inter-monthly changes of during the past 5 years

[ 4. pRERTIE 5 FIR T A SR E BRI

Table 10. Frequency of varying degrees of air pollution under different Urban heat-island intensities
= 10. PEARBBE T ERESREAHINNE (%)

<0C 0C~1C 1C~2C 2°C~3C >3C
ERERS 0 7 6 1 0
EEREE 0 9 13 4 10
BTG 29 28 31 32 21
ek R 71 56 59 62 69

BELFAEME BN, B BN HBEEN B, AR REYERE 2CAL, KEMETR
By RN LRSS, PRI R 1.2°C

%10 JEoR 1 AR T 2015~2016 FE3 H #A By SR 5 A SUBTE RIXT LU T A5 R 23 B DR L IR I 0
PG QA U BRI B, AN, BRSSO TUERS, TSR T BLIIER N, Y 29%,
HAONRETG G o AR B 55 R B 2 U SR AN, i By oK T 3'CEM T 0°CHY, B
HEIG QAR Ty 0; I RIEAE OC~1C A, BEFZVS Y LR femy, BRI 1°C~2°C i e
PTG G B i, IR SR 2°C~3 C I B R i e HH U R d vy

4, &Eig

1) BB AR E SR LML R N E, SRR SN 40%, HoATFG R RE, HAR
HIG Qe RSB, 2ERD.

2) WCHSTTH AT AL R, XA, # RS S, AT RIS Ry G HEKE > 0.5 mm
AR P S SRR A B SGEEA, (BT 2P IAE K B S S B850 13 Kt Britk
2k, ST AR ESEE. RRILERRZEAMECKER, 5SRELAKRA RZEMMHILLR.

3) AERSTT A LA R R R &M N T, ISR AW = SRR AR E AR EE R, HEAUEES
FEE AN G FE T DL PR o S i B KR . R R R FEAIC T 933 hpa, WRSREE KT 2.2°CHE, V544 DL
P, SRR MR ZE SR 925 hpa 8(LL F, WERELE 1L.9CLLRR, A EARIARINEBR
RIAER IR T5%; IR = AR T 933 hpa, WAL KT 2.2°CH, A R FE BETS Ge A et 3 7E
71%UL |
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jj’

4) JHR T DA B RO S, A B R R AR AR R R R M B, AR T R TS S e

B RT 3CH/NT 0CHY, B EIAR BRI PHIREAE 0C~1CLmny, &

PG Gt B R i A B 9RO 1°C~2°C I rh LTS G BRI AIR B v, I SRIEON 2°C~3CIT R TS
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