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Abstract

The pollution meteorological characteristics have been revealed, including wind, with the ground
observation data of Deyang station. In addition to this, using data of pollution concentration from
Deyang Environmental Protection Agency, the pollution characteristics have been analyzed, in-
cluding spatial and temporal distribution characteristics of contaminants and the days exceeding
the Class 2 limit values of the National Ambient Air Quality Standard (NAAQS). Literature review
method, Pearson correlation coefficient method, t check method, linear regression analysis me-
thod have been applied in the process of whole research. The relationship between specific pollu-
tant and meteorological factors has been studied. The results showed that: 1) The north wind is
prevailing in Deyang area all year round with a frequency of 11.3%, with both annual and season
average wind speed less than 1.5 m/s. Winter and autumn average wind speed is higher than
summer and spring; 2) Among all the contaminants, PM; 5 is the maximum value in days exceeding
the Class 2 limit values of the National Ambient Air Quality Standard (NAAQS), reaching 54 d, 66 d,
65d,40d, 39d, 32 d, 37 d. 3) O3 concentration in summer is higher than that in winter, SO con-
centration varies little and the other concentrations in winter are higher than that in summer; 4)
Significant negative correlation exists between SO daily concentration and relative humidity, air
pressure, wind speed, NO; daily concentration and relative humidity, temperature, wind speed, CO
daily concentration and air pressure, temperature, wind speed, O3z daily concentration and rela-
tive humidity, air pressure, wind speed, PM; 5 and PM;o daily concentration and relative humidity,
air pressure, temperature, wind speed. Significant positive correlation exists between 03 daily
concentration and temperature. 5) Correlations between contaminant daily concentration and
meteorological factors are more significant than that of monthly and yearly concentration.
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3. BR5118
3.1. EMHRX SRS RIFTEMR
3.1.1. SRIFESH

FET 2013~2021 AEH T KB ZER T DL ERAAE R SR N AERG, SN 11.8%, HkoNZE
ZAEKG, EN 10.7%; BZLUIERCN T, FEN 11.0%, KEZRNIEEILR, HFEN 9.9%; £XZ=LIb

KON, SN 13.1%, IREZRALEEILR, RN 11.7%. SRR, P X R R3S
Rt K AR AL 14% (L 1~3 &8 1),

Table 1. Frequencies of summer monsoon in Deyang in 2013~2021 (unit: %)

%< 1.2013~2021 SFEEEENAGITREENL: %)

O N NNE NE ENE E ESE SE SSE S SSW  SwW  WSW W WNW NW NNW
W 110 9.9 6.9 8.5 6.6 3.9 29 2.6 4.7 2.6 6.8 65 58 4.5 8.4 8.4
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Table 2. Frequencies of winter wind in Deyang in 2013~2021 (unit: %)
% 2.2013~2021 F{EPIEFRIRFITR(BLL: %)

A N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
AR 131 93 9 117 85 47 48 29 41 18 42 38 37 3 6.7 87
Table 3. The wind frequencies in Deyang in 2013~2021 (unit: %)

7 3.2013~2021 FFEPARIAG T FR(BAL: %)

MIEl N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
M= 118 97 79 107 77 43 40 28 46 23 55 50 46 3.7 7.1 83

Figure 1. Rose diagram of wind frequencies in Deyang in 2013~2021
B 1. fEREHX 2013~2021 G XIAKERE

TERFF RS FI, Seit 7 ApE X 2013~2021 G35 9 S0P 1 XGHE DL DY Z= 1 XGE,  WL3& 4 A1
F 5. MR TR HY,  fE RH M XA S 24 JRGERT DU 25 ) RGN, AT 1.5 mis; KEERIAZEHITF
PIRGEN, FEMEZEZR PR RGE KR, KERFERE RN, FERFERE R, BTN

Kok =2 m, HERFRTAZ. #RAVN, TR2FEE

FEZET

HIR S E, KT 54%. B

PR RURR I, AP RN R B fie e 7E 78%~82% 2 [8], HFFIRZ, N 65.7%,

FEZR/N, N 54.7%
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Table 4. The annual and seasonal mean of wind speed in 2013~2021 (unit: m/s)
< 4.2013~2021 FARXFEFHREMEEFHFIRERA: m/s)

Z=y ¥ = = Zie %
LS 1.29 1.49 1.35 1.15 1.18
Table 5. The frequency of annual and seasonal small quiet breeze in 2013~2021
7 5.2013~2021 FAREXFMPUZTFR/ DRI
Z=T i 7 =2 778 %
3%ES 70.4% 54.7% 65.7% 82.4% 78.8%

3.1.2. [TRMEHED

2 FIEE 6 M, 2015~2021 fEEFHHLX SO, HEIME M A4 TE F 43 518 0.002~0.032 mg/m’,
PR B K ZbRifE(0.15 mg/m®). HIE 2 B, 2015 4 4 H 4 SO, W H A H BLIE A 0.032mg/m’,
2017 4£ 4 H th H Ik R A 0.030 mg/m®. 2015~2019 £EHI1A] SO, Wk HISMEZE Y FFE, 2018~2019 4E{4#
FREUKCT, B G RARA K. HEN 2020 4F 7 At)E, FOkEE HIEEE EIb. sk, w7
6], SO, WFZ HIME 2B N s,
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Figure 2. Daily variation of pollutant concentration in Deyang in 2013~2021

2. {EFA#IX 2015~2021 54K E BTk
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Table 6. The days exceeding the class 2 limit values of the National Ambient Air Quality Standard (NAAQS) in Deyang in
2013~2021

< 6.2015~2021 FE1EPARLX T4 24 /RSB E R ZRIRER BT HE

3l A i H SO, NO, Cco 0, PM, s PM,,

KH(d) 0 0 0 18 54 30
2015

EA5(%) 0 0 0 4.9 14.8 8.2

KE(d) 0 0 0 23 66 35
2016

ELA51(%) 0 0 0 6.3 18.0 9.6

KH(d) 0 1 0 28 65 27
2017

ELA51(%) 0 0.3 0 7.7 17.8 7.4

KE(d) 0 0 0 20 40 20
2018

A5 (%) 0 0 0 5.5 11.0 5.5

KH(d) 0 0 0 21 39 7
2019

ELA51(%) 0 0 0 5.8 10.7 1.9

KE(d) 0 0 0 38 32 5
2020

EL51(%) 0 0 0 10.4 8.7 1.4

KH(d) 0 1 0 24 37 10
2021

ELA51(%) 0 0.3 0 6.6 10.1 2.7

2015~2021 4EEPHHLIX NO, H H5{E 3B (11725 Ak S Bl 43 51 2 0.007~0.087 mg/m®, X 2017 4 J¢ 2021 4
HE L [ K bR E(0.08 mg/m?)HIfE L, RIS N 1d, HEFERBE SN 0.3%. MK 2 ATLLE
H,2015~2021 4 NO, #e A A R & v BAR "I 23T 0 A A . 2021 4F 1 A B KE 0.087 mg/m’s
2015~2021 FEERR B 4E R R AR E DA IRPRES, 1B RIARAETR A4

2015~2021 “EERH X CO H EME IR EHIARAL T /& 0.2~2 mg/m’s CO fIE K —ZihrifE N 4 mg/m’,
H7F 72 35 19 42 5 DXt BB bR A . 2015 4E 12 A4 CO WREE HIE MBS 2 mg/m’. CO WREMEIZE
T MPRRIN: &Fm, EEMK, 12~2 AIREELTEFEREKTE, S0 HREBIREEE D,
BT CO Mk BE H ME BRI Sl B/

2015~2021 4EfEFHHIX Oy H MK FE 2L T H & 0.008~0.276 mg/m®, #8 i F 5 — g br i
(0.16mg/m*) I K E 554 18 dv 23 d. 28 d. 20d. 21d. 38d. 24d, HAFEREE DS HA 4.9%.
6.3%- 7.7%- 5.5%- 5.8%- 10.4%- 6.6%. O3 ¥KE H K 8 /NI IME HILAE 2019 4E 8 A, 4 0.276 mg/m’s
HHRFERYA XA 2 CO WEEMZET - MMERI N Bam, £FMK, O, KEHEK 8 /i
BHERI KA X A TE 6~8 Ao WHFUME, HIMERE R IUZET AR, 2019 45 54 IR 4E R
B, FERHHLIX O, 75 GtRIANZE 2 AT

2015~2021 fEEFHHLX PM, s HSMEKEE AS L TE R 2 0.004~0.217 mg/m’. L E K — 2R #E0.075
mg/m’) (I RECN 54 d. 66d. 65d. 40d. 39d. 32d. 37d, HHFEN 14.8%. 18.0%-. 17.8%- 11.0%-
10.7%+ 8.7%- 10.1%, Kk 2020 41, HAREMETHATG R H Z 8. PM, s WK H 35 R EH H I
fE2015 4E 12 A, 0217 mg/m’. & HIMERENEEX, FEHBEREARMENX, HEahiRiEx,
DI ZUEERE . FERTA TS IR, ERHHLX PM, s 75 GARGUAHAT RH

2015~2021 fEFERHHLX PM, o HIME K E AL TE REZ 0.007~0.298 mg/m’. Bt [ 5 — ZihnifE(0.15
mg/m)HIRE N 30d. 35d. 27d. 20d. 7d. 5d. 10d, #BFREN82%. 9.6% 7.4%. 5.5%. 1.9%.
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1.4%-2.7%. IFL 2 AT UL H, 428 PM, (K H 89K FEAE R S AN, 2015 48 12 A LT KM 0.298 mg/m’,
HARTFAONMEN B BTG, BT, FERHHhX PM, IR 200 R s, JRHE 2019 57
BEREAK.

3.2. BESFRYESKEATFHEXN

3.2.1. ESERYANKESSKETFEXM

WS R H BRI SR TR, 5 7, SO, 5P URMBE/KEIEM R, KEAR LR
THREEDES ERTRE TR, SO, SHXRRE. B A RKGE S 2 &3 UK NO, 51
PR PR IR R, 5 F8UE. BOKEMRMEAYE: CO S5RKENMK, mEF
B PR R 2 RS, SHXNREAREAE, O; 5 X URA B IEMKKAR,
SR PR NG RE TR R, SEKEMRIEAYE; PM,s SEKEZMMXK, 5
FAXHESE . PR PR KOE R BZE ML PM, SFKEEIGAMR, SHHRE. T
T PR X 2 2 O R

Table 7. The correlation coefficient between daily average pollutant concentration and meteorological factors in Deyang in

2015~2021
i? 75 2001 5~2021 FEMRMX SR AIRESS S ESMHEERR
159 A SRR AL Bk & A
SO, -0.017" 0.001" -0.001"" 0.001" -0.026"
NO, -0.021" -0.008"" -0.001 -0.001 -0.099""
CcO 0.000 -0.002" -0.001"" —8.489E—5" -0.017"
0, -0.181"" 0.032" -0.005"" -0.001 —0.067""
PM, s —0.036"" —0.032" -0.013"" -0.001" -0.198"
PM,o -0.095" —0.038" -0.015" -0.002" -0.271"

ok

: fE p<0.01 KPR _F S A
o 1E p<0.05 AP S AL

3.22. ESERYMANKRESESKEFHEHXM

7 8 TS RIS Y A IR EE 5SS N T, AT LR E], SO, NO, 5T 7S 5 B &R 1A
KMEMIAWE; CO 5PHSRMEMMMAIKR, GHREAPERNMKCEANE; 0, SHXHEER
MXKR, 5PHRURAEREFEHLKR, 5TPHRE. BRKEMRGEACHEARHE; PM,;s 5 XEE 7
R, 5FHSREERE MR, SHMNRE. PSR MEKREHECEAHE; PM, 5 FHEE
TR, HHRSRERMACEAR .

Table 8. The correlation coefficient between monthly average pollutant concentration and meteorological factors in Deyang in

%0185. 22(?125,1~2021 FEABXSEMBMRESSKRERZNEXRY
159 AEKH FE PRI FRE Bee K == R
SO, -0.002 -0.002 -0.003 0.000 0.023
NO, 0.029 -0.015 -0.012 —0.008 —0.046
Co -0.009 -0.005" -0.003 0.003 -0.060
0, -0.324" 0.041" -0.006 0.009 0.211
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Continued
PM, s -0.176 -0.037™" -0.017 0.011 -0.676"
PM,, -0.241 -0.041" -0.017 0.006 -0.702

T AE p < 0.01 KOOI L ARG
o 1E p<0.05 ACFCOUN) 5 AL

3.23. ESEENERESS K ETFHEXMY
TSI YR E SRR A TS, 3 9, 4558 KW, SO, NO,. CO. 052 PM,s. PM;,
FIAE SR FE AR5 BT 98 1S5 2 2 B AR S A S PR S AN BE I

Table 9. The correlation coefficient between yearly average pollutant concentration and meteorological factors in Deyang in
2015~2021

52 9.2015~2021 FEABX I SEMFNIRESSREZNEXREY

53] HHXH PRI PR BEKE A
SO, 0.032 0.137 -0.012 0.013 —0.052
NO, -0.049 —0.148 0.008 ~0.007 -0.112
co 0.010 0.057 —0.013 —0.002 0.004
0; -0.231 —0.268 0.055 —0.036 0.365

PM, 5 0.083 0.238 0.039 0.012 -0.073
PM,, 0.207 0.425 0.025 0.044 —0.157

T AE p < 0.01 KOOI L ARG
"o A p <0.05 KT CRUN)_E AR

3.24. BEFRMHRESSKEFHEXENEY, PAAFKRAXE

BRI RMBERE SRR T HER AR BN R, SO, HIKRES 2 MIRERMK, 5
HAR3IMAREREBHMEG; NO, HIIREZ S 3 MR ER A BZH MK, CO HIRES 1 MRER
X, 53 MNIRERBEMK: O HEIRIEE 4 MIRERBEMEK; PMys HERES 1 MRER
R, SHR4NMAIREREBEMTR: PM, HIRES 1 MREFRMRK, SHR4NMIRERXREEM
Ko BTG ALIRE G IR AT ABEEA AR, i Cco 5 1 MRERMK, 0;5 1
MRABREREEMEK, PMys 5 1 MAREZMR, 5 1M AREREEMEK, PMp 5 1 MIRERMK,
TR RYELIRE SR T HELE R AR AR . ferT ), 2058 AR SR A
T HEERIAR S 25, H AR A (R 0 L e £

4. &5ig

AR SC R A S Sl b T B, BT R 5505 e S GRHAE s R A T 75 ik FE Bk, b & A
T3 G (I 2 3 A R AE AN S5 Y i B R B R A 2 S b R BRAER O . I8 I SCRR RN .
IRFRARSE REUE . T ISR ANZ ML A S Mk T KI5 RMDIR B S R R A . B T 45 TR

1) fEPH AR E SRR S35 11.8%, 5135 RS AN DY 25134 RGE RN, ARt 1.5 ms,
S RGERK AN, HE K

2) 2015~2021 “EFEPHHLIX JLAE 4erh, B E R ZgobniE R B 2 1 /2& PM,s, 12484 54 d. 66
d. 65d. 40d. 39d. 32d. 37d;
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3) B Os HEWREF VAW MAERIVE ALK SO, INFTIA AR AN, ARG RY H K

FEYI N AR

4) SO, HERIE SHIRSE . P TURAMRGE B3 7R, NO, HEWREZ SRR . P2l .

RGE 2 AR, CO HERE SRR s XS Z AR, O HIWRE S TR %
B, SR, PR EZZE RS, PMys Ml PMy, HEIRES SAHMRE . PR,
PRI KGR UG

5) BTG HM H R IE 5 R 5 H S E RN RON B3, 25 M A IRIE 5 R 5 A 8

A — I, 2 SIS RE IR SRR T A IR
S5

(1]
(2]
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