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Abstract

This paper selects the daily and hourly concentration monitoring data of air pollutants SOz, NO;
and CO in Ya’'an City from 2015 to 2018, and the daily data of 5 meteorological elements of tem-
perature, pressure, relative humidity, rainfall and 10 min average wind speed in the same period,
using multi-scale. Trend analysis method obtained the time variation characteristics of three
kinds of air pollutant concentrations, and then analyzed the correlation between pollutant con-
centration and various meteorological elements from different angles by grey correlation analysis
method and correlation coefficient method. The results showed that the annual variation of SO
and NO: concentration showed a trend of rising and then decreasing, and the CO concentration
continued to decrease; as for seasonal changes , three pollutants present a higher concentration in
winter and spring, lower concentration in summer and autumn relatively; the concentrations of
S0 and NO; show a periodic changes with decreasing first and then increasing, and the fluctua-
tions of CO concentration are relatively flat; the influence of meteorological elements on SOz, NO2,
CO concentration is different, and the correlation degree between 3 air pollutants with meteoro-
logical elements is also different in different years and seasons; the concentration of SO is posi-
tively correlated with air temperature, relative humidity and rainfall, and negatively correlated
with air pressure and 10 min average wind speed, while the concentration of NO;, CO is both nega-
tively correlated with the temperature, rainfall and 10 min average wind speed, positively corre-
lated with air pressure and relative humidity; both BP neural network model and stepwise re-
gression method have better prediction effects of CO than the concentration of SO; and NO.
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1. 5|18

Hal, PEEREMSSHN CEAR ., RRIRFRRIAWE R, TR AR, Wi A D
WK, NFES AR E SRR 2, SRR ZEINR], =S5 R 2R R
BE 1) R0 FOR 6 A2 B AT TR AR 1] AN STE B R 1 23 S5 ek B HE (15— B S B e E i Y
PIRAZT, AU N =47 e E b, AEFrH R RS R T ERIIET].

AR TR 5 Y ™R, DR IR RER 22 1) 27 o) 3 ] 1095 G Rp A AN SR B g AT T g, o,
HEZ%EHN SO, NO,yw CO 515 4B R BT TMEM 4T, nZE5sE, BREFER21ESHT T 2013~2014
SRR E K5 GBI 25 50 A RFAIE 2 SO, i Ik B ARERAR AL, I PMys AT SO, 431 735 i &k B2 4
TR R, AL R IR KT R s PR, BREE[3] [4]5F 0T T 2015~2016 4F 2 m 4 FEE I
WRETG YRR L L SRR B RINKR, KO SO, NO,w PM, s iREA TR &, HFKEFXRZ,
AR, 75 JWIR FEAE S R 3 DOW AN RS R B R BUBMEA — 2, X 2 R BOK. 5KE K, 2 EH5[5] [6]
EOHT T 2015 SFHFE IR TR ATS RS ARHAE S 5 R G EER BIA N 155255, BE T (710 A& N 115 444
R PE B 23 73 A B REM BR T 3EAT TR RV [SIRT AL R 7 JURN B35 Yok 5 S R B R AT T M55
M F AR L B AT T T0000 s RN AT, 92 H G012 0 70 1T Rl Tl X B 25 K05 Y i JE i 25 AR A AR AE 5
AAREL, FPE[10]55 0T T VG BH SR 2 05 PR AE S 5 A R B R A e, R S B RIS Yk
FEREAT T ik

AR IU 1) b P 2 S G I U AT N, R SRBRSZ B AT DG, I X DA O kK =

DOI: 10.12677/gser.2019.84036 342 BRI


https://doi.org/10.12677/gser.2019.84036
http://creativecommons.org/licenses/by/4.0/

BET

BR = A M0 X DL R s B X 2 5 v [ B DU R R TS e X o Rk A v TG D ] s AR X 3 P 1 5 2R3
B AN IA T KR Z R e B R 26 5 B DX 7y, 7 P 8 USSR AR e, S8 SR )
TS RPIFVRAE R H R, ALY, XFE—K, V5 ERSE RA, D)1 b A G 1] A A B R A
IR [9] FHUIH DO ) 1] g th 2 S5 G A 7 — sy PR RG#S. PRAEI T, AR SCOR FHEZZ 1T 2015~2018
B H L ZE/NEF SO, NOyy CO i B IR B W TR A K & SR E R AE HBERE, / T i 205
Je¥) SO,v NOy. CO BB A ARHE M SRR EE R AR R, FE0H5 Gk FESEAT 1 i, DAMAEE
UPHh T AR ZE I N S5 G AR, AR 2SS Y B E F ECE SR I E N S %

2. ENERE
2.1. HEKIR

AR R B SRR T 2SR R R s DA S R R I, S R I
FEMEZTH 2015~2018 FEB H . B/ 3 Fi 53592 SO, NO,. CO MR EIRE, SRR WM
A 2015~2018 FEE RS G MM WA AL HXEE. WE. 10 min T3 KGEFE H 095 .

22. ARFZE

2.2.1. EHESIE
K2 REEASHE, WEZT. A B 4 i R E R 22 3 #2505 5449 SO, NO,.
CO W FE AR aTA, AT A2 S AT RIS 8] 20 AR 4 AL

2.2.2. HXSthEHE
IRESRERFEMHT[11] [12]07 52 M & PR 25 2 [R] kR 35 AT ARALA BSOS AR FE AR oty B[R] 3R (A1 G B 2 )
— R B AN R AR A T8 RS ERE B R, T A 3% SRR e i, 2 e
B IR IR REGE13] [ 14120 T A B 2 (MR VAR SCRR B I —Fh vk, MG R BT DU e AN AR &2 )
(IR 56 R L AR T 1)

3. B854 S0,, NO,, CO HESHT

AT LR T R T 2015~2018 4F 3 FPESI5 5 SO,y NO, CO WK FE IR (B AR AL HFAE, AR SC45
BIMNEEL 25 B H 4 B e R B R SR TS ik ARt 3 . =548k, 3~5 HIWEREHEZ,
6~8 ARREKHEZE, o~11 AMREKTE, 12~2 ARELZE.

3.1. FTUSHT

RIEMEL T 2015~2018 4 3 FhaSi5 %) SO, NO,. CO IRFEET-HMEAHZE(E 1Rl &1, SO,
PR EE R TG N R BT AR A, 2015 FEFEIKREEN 12.29 ug/m’, 2016 4 EFHE
14.92 ug/m®, 2017 £ FF&, 2018 £ X T2 14.56 ug/m’;s NO, FE- VK 5 ETHE R, 2015~2017 4
WE BT, ETHR# S EEBCTZE, M 26.73 ug/m® ETFE] 28.15 ug/m?®, 2018 4F LRI R s, F7
BIWJE R B2 20.65 ug/m’s CO 4P N L PUZRAE R RS, M 2015 4EH 1.14 ug/m® — B K #3]
2018 £E (1 0.63 ug/m’ s EAKKE, 2015~2016 £F SO, NO, F-T-Hy i BRI N ETFRI#%A, 1 2016~2018
R R AR, SO, WRFERJLIR G 1S, NO, R B I SE 1 5 3L o

3.2. FEPHENSH
MR 22117 2015~2018 4 3 Fhy5 ek FEADE H A THE DU SRR T BME, 2090 224 SO,
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Figure 1. Annual variation of SO,, NO, and CO concentrations in Ya’an City

from 2015 to 2018
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Figure 2. Seasonal variation of SO, concentration in Ya’an City from 2015 to 2018
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HH NO, #2548 A0 (6] 32) AT %I, 2015~2018 4F NO, W5 FIZE TR E T — 3, BRI F 5 .
AR BARIRRE, FFEHEFEIKERE R, FREEUANE P RAE, H 2015, 2018 45 F
B EE R /N, 20164 2017 45 R FRIERERIK, &2 NO, IKE X HIUA FRE R BT s, armiaE b Fhim
BIGMFEHE. 2015~2018 5. HNZE NOIKREAR 2 FFA, 3 2017 HikF & 1E, 2018 FIKRE N
IR KRB NG BT T BRI ARG S, BANREEEA K 428 NO, IRFE £ IUZE T REES,
2015 42 NO R BENVUAE i i B, 11 5 38T R %, 2018 R4 T %,
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Figure 3. Seasonal variation of NO, and CO concentrations in Ya’an City from 2015 to 2018
3. FER™ 2015~2018 £ NO,. CO REMETEWL

CO WRE LRI NLFR . KEMMBTIANHE, 2015~2018 Fic el AR, BACEAH
DLAERKZE, A NO, IR RRAE — 30, BB TR BT IR IR T M 2 B (R, A= S I B THEa A, 2015,
2016 FFHEHZE CO WEE TR, 2 THKZE CO R I RN R, A, 2015~2018 44,
B, k. ZDUZE CO WK ZPRE FREM#E, 2015 EPUZEM CO WK NPYEF M MikmEiE, 2
2018 SENM 3 R FE. ATLAEH, HEM T FERERONIHE, M 2015 2] 2018 FIRERFIKT 0.7 ugm’, K
Z= CO WRIE NN 2%, M 2015 3] 2018 4Fik I HAZL T 0.25 ug/m® (K 3b).

3.3. RZEWS

3.3.1. EESHE

RIEHMEZ T 2015~2018 4E 3 Fhi54) SO,. NO,. CO WKJEZEH HMEAL M2 (4 4)rT LB R, SO,
WL H YR AR 230 S 080 39 00 8 A AR AL, R B s (X FMERAEL X R B 3 B AS 58 42— 31 2015
EIRE MR X HBE 6~9 A, mEXHBAE 11~2 A28, 12 AiEREE, 2016 45 2015 FHKk, &
EXHITE 6~9 A, PUHEH SO, Wk A SBME R S ME HITE 6 Ay, WRERMEX HIE 2~5 A. 2017 4F
A SO, IR FERHT A T T B, BN, IRE X M 4~6 ALK 104 11 A, 5 AZN4EH SO,
WIEH AR BARAE, 2018 4F SO, W JE H AR AR BT =G BT A F, RISt J5 vk )9 ) 28 1k
fas, BALVEEILE 10~20 ug/m® 208, 5 AR 8 A HBIPIANIKE EHEX .

NO, W FE I H S R IN S6 I 5 38 1 IAYE R A, X Fl A AT AL LG SO, B, 2015 4F 10~12 F
NIRFER R Ay, ¥ 30 ug/m’, WREEMRME X HILE 2 A0 7 A4, 2016~2018 4 NO, ikE A
EHAMEN—, SEXHIE 11~1 B, REXHIE 6~8 H, 2017 4£ 1 HIREIER 4 FiHAME,
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Figure 4. Monthly variation of pollutant concentration in Ya’an City from

2015102018
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3.3.2. BESHE

FRPEHE 22 T 2015~2018 AF < UK AHXFHRBA. ME. 10 min “FHRGE 5 MAIRE R PE HHdE
axtbil s A AR At 2 (] 5), MEIHRRTRUE i, FiEZ2 T 2015~2018 42 H PR £ LG T FERIJE
FAVEAR ka3, IR R R I A 0 HELTE 6~8 H, SIRZERFE 23°C~28 C A A, BB A 4 HBLAE 12~2
H, WNEEITE 6°C~9°Cs H PSR SR LI A 1R, 6~8 &S AT BARK H 4, i
12~2 A EAER R s ARG B H 58 S I Sk IR At %y, A R R RS, H3MEHTE 65%
PAE, femnk® 90%, HILTE 2017 4 10 A4y, Mo, M4 9~12 A2 AHRNR R A 4, MXHR R
IR H 4 4~6 H 52015~2018 “FFE/KE IR H P IMER A — A B WRHIE, B RE X EZEFTE T,
8 Ay, B4 1 HE 6 HRE/KEMH FMEZE LT, 7. 8 HiERlRKEE, FMKEFE TR, 2017
9 HHBL—ANOBEEI L 10 min P RGE 17IE H P BME &R B2 RGREIE, 7€ 0.4~1.5 m/s 10
BRI Bl GBI A 43 BILE 10~12 A, Hp 2017 4 10 A, 11 AGEEE/DN, BMET 0.5 mis, 7
HA 9 10 min P34 XGEA 1.34 nvs, 2PYFHSEF R ERME, b, IEaT LA H, 2018 4 10 min ¥
A H ¥ E % SR BE T =4/

4. BETEH SO0,. NO,, CO E5SEZNHELE YT
4.1. BESRYPESKEZNREKEKE
SR Y IR B S S YR HE R AL B FRALE . FRNT . RS s S N B e, (HIES YRR L
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Figure 5. Monthly changes in temperature, air pressure, relative humidity, 2015~2018 rainfall, and 10 min average wind
speed in 2015~2018
5.2015~2018 ESiR. SE. HEEEMAETH. 2015~2018 F£FME. 10 min FHFIEH AT

I
o
[
~

AKEEI T, V5 QDR E B SR FAE VIR IR[15]0 R IR K G OCERE 43 M iR o bl 2 1 3
P S5 44 SO, NOy CO MRS5S AU XA FE LA 10 min ~F35 XS RBFLE .
FHHEZC T 2015~2018 4F 3 M8 S5 e 5 S AR E RS RB LR DATA, & REZN 5 G
M) SO,+ NO,. CO WP (ST EEAIR], S0 SO, IR EEFEANE, KR KE, SFE. SR,
SR, X NOyw CO MRS i RIS, HUGRRGE, FE 0 NO, Kk I KU AH
SHEE Ak, RN NO, WRERISZ I E /N, 20 CO WM KU R A A .

Table 1. The total correlation between three air pollutants and various meteorological elements in Ya’an City from 2015 to 2018

F 1. HRW 2015-2018 F 3 ME[ERMEE[SKERZNEXKE

IEER/ ! s AR I 10 min 12 KUE
SO, 0.6149 0.6971 0.5541 0.7468 0.7411
NO, 0.6457 0.7962 0.6482 0.6275 0.7471
Co 0.6161 0.7407 0.5878 0.6993 0.7259

R 2016, 2017 Rk 3 P 55 &R E R RERE (R 2. & 3) [ LAEE], AH
. ANFEZET 3 M5 RIRE S § R E R Z R RBRE /M AAHE,  RISZI 22505 Je ik &
&SR BR A AIBRES E KK RBEEFA . R R AE—E 2. 2016 FFHZFEX SO,. NO,
WEERZ M ECR )RR B F A 10 min ¥ XE, HORSUE, XS CO s R, FHUGRAHRT
W, FFELAE, 2017 FHEFREN SO, iR, HIGUE. HMHRE, T NO,.w CO K
8RR BER Z AR £ XK RHTECONAXHEE . SR KGH; 2016 FEE FXF SO,. NO,. CO #KE
MK IS R ERSAME, R, SR, SR, 2017 SEE ZFN SO, NO,. CO HRE FAI ik
MR RERDHINRMR . AR FHXRE: 2016 RN SO, IR E MR KIS S EZ NRIR, RGk
FE . AXHREE, 1M 2017 FEWNREFEEARSIONEE, HLUORKIE. HXNEE, 2016, 2017 FRHKZEX
NO,. CO KM K50l A s XTI, Hofh & AR EE RN H R A28 2016
TEAZER SO, WKL R E R HF VR BN SH IR IO R AR W, 2017 FRNRE . K, <R,
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557,

Y

2016 “EXF NO,v CO IKEFM i KIS ERANWNE, X NO, IRE MR Z &S E. i, X CO
WS IR 2 AR E . UK, 2017 X7 NO,. CO W B S e K AR iR, FoR A

Table 2. Seasonal correlation between three air pollutants and various meteorological elements in 2016

®2.2016 F 3 MESERMS R SKBERZNAFTHRKE

= IEESY) gt AR AR Y 10 min P R
SO, 0.6736 0.7008 0.6441 0.6980 0.7206
Fo=s] NO; 0.6987 0.7118 0.6846 0.5951 0.7221
CO 0.6917 0.6431 0.6446 0.4819 0.6410
SO, 0.6614 0.6754 0.6712 0.5039 0.6794
B NO, 0.6108 0.7277 0.6728 0.6629 0.7161
CcO 0.7596 0.7053 0.7072 0.5427 0.7099
SO, 0.7731 0.6546 0.6714 0.5828 0.7007
*=E NO, 0.5987 0.6748 0.6629 0.5816 0.6352
CO 0.6815 0.6597 0.6818 0.5874 0.6686
SO, 0.6823 0.7028 0.6655 0.6095 0.6785
== NO, 0.6716 0.7017 0.6511 0.6420 0.7249
CcO 0.6518 0.6599 0.6614 0.6144 0.6982

Table 3. Seasonal correlation between three air pollutants and various meteorological elements in 2017

F3.2017 F 3 MESERME R SKBZRZNAFTHRKE

e IEESY) A AUE AR M 10 min ~F- 3 X
SO, 0.6072 0.6855 0.6659 0.6021 0.7108
Ee=S NO; 0.5660 0.6763 0.6949 0.5608 0.6650
CO 0.5876 0.6859 0.7180 0.6413 0.6846
SO, 0.6834 0.6389 0.6532 0.5985 0.6614
Bz NO, 0.6264 0.7208 0.7025 0.6218 0.6606
CcO 0.6488 0.6876 0.7512 0.5596 0.6755
SO, 0.6420 0.6126 0.5970 0.6872 0.6796
mE NO, 0.6348 0.7015 0.6508 0.6536 0.6671
CO 0.6641 0.6735 0.7115 0.5693 0.6105
SO, 0.6462 0.5600 0.5965 0.7774 0.6571
KT NO, 0.7214 0.6686 0.6948 0.6074 0.6659
CcO 0.7350 0.6648 0.7111 0.6057 0.6848

4.2. B ERYEESKERNIBEXRY

IRERIRPE I HTIE R I3 1 520 2 5 R R B I A IR EE R Z A A58 58 EUCOR R, MR AR ERT A
EHAE 2SRRI S AN TR ER Z AR R R LA R TT A, NHEGE R 3 Fhs 5 Rk
FE 58T RER I BRBH KRBk — B Hre T2 B IE AR R .
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HEME SRR ERIIM KRR 4), BT SO KRELE 10 min P34 XUE AHC RECE@E T 0.05 1)
REWRLE, HAREEET 0.01 FEZFERE. HRPEIEE, SORESSHE. MANEE, WER
EM, 55E 10 min SFEIRGE R FAAHE, SO, WIEFEE IR AR ETb. KR
IR, BEE SRR BT RGEERI TR 1 NO, CO WSS MELLA 10 min P34 K
HEIAIMHR KR, HAE AHHREZIIERNMHXKR, SEAE, NO,w COREXIM N, FFK
R, KGR IR TS B VR RRGE, RS, 10 min SPIYRGEERR, BE R TS SR E
RS4RI IZ X 135 ik, SRR B S KAHREHEE BTN R, Sz &
JEFE SIS, FOSRR FUUREG I0E TS MY, ERE mEN R, KRG RO E,
SAFMXHRE RIS, KEEERZ, V5 RWE fEKR R, AR TR0y 8, Bk
SIBERRE, SRR R, HIREREZ BT,

Table 4. Correlation coefficient between air pollutant concentration and meteorological elements in Ya’an City from 2015 to 2018

F 4. HRH 20152018 EERTEMIRESE[REZNHEXRER

IEE S i) s FEXT I R 10 min 3 Kk
SO, 0.1079** =0.1029%* 0.0709** 0.0768** -0.0314
NO, ~0.4636%* 0.3559** 0.0869** —0.1983%* —0.3556%*
Cco —0.4336** 0.2419%* 0.1116%* —0.1846%* —0.2446%*

e SRR ERBAGUEE L (p<0.01).

5. &t

1) F21k: SO, WE 2RI EFHE T RS, NOIREBMMRI NG FAtE FRE BT, CO
W IERMETE 2015~2018 L M. =AML SO WRE—MEE. £FRKE, EFERL, (HEE
AT, NOKREMFEN G T8, #HRINLES . BT EMCRE, CO RERIANL
i KEIRHIFHE.

2) AR SO, R S 52 I HE S 8 J 38 1) PR PR AR A, R BSE s (L X RMERAEL X HE B ) B A B A AN 5
A5 NO, R BRI Se 805 38 i i AP AR AARRAE , X PR ARG LG SO, B : CO IR FE IR AR
WA T2, ABEREREEIEE FREREA . B PRE S BTG FRE RS, 6~8
RIRER R, SRR 23°C~28°CLiti, 12~2 HiRERAK, WAL 6°C~9C; SEEIEREIMAERE
I ARG RO SR AR s, 7E 65%LL s MBI — R E AR 2 B KO X 2
SEHTE 7. 8 A4rs 10 min P35 KU 135 H ~FIME A WS BRHE, 7E 0.4~1.5 m/s Y8 Bl N 330

3) WIKESCEREE A BER T, S A RERZRN 5 G) SO, NO, CO WRERIFZIAFREAE, X SO,
WRIE R SEMRR KM O B R A Al FGHEREE, 4 NO,. CO SUmFEE i KIER &S UE,
FLUOR RS, PRS2 NO, W IR AR SOV AERNRE . Al W&, 520 CO IREMIR RRUCH N &
Al AR, BRAh, ARG ASFIZET 3 M RIE Pk E S SRR B R Z AR S E A
WA BB R, SO, IR SR MIXHEE . WERIEM, 55E. 10 min “FHXGHE 2 7AHK,
M NO,. COWEESME . WELLK 10 min “FHRGEA ZMAHIE, 55K AHHRE R IEAHE.

E&WE

FHAE B TR RS AR 0 TR H (BKIX2019007, BKIX2019013, BKJX2019042, BKIX2019056,
BKJX2019062, BKJX2019081, BKJX2019089, BKJX2019120 #1JY2018012)3 .
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