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Abstract

Taking the mass concentrations of ambient air particles (PM1o, PM:5) in Yanqing urban area in
2018 and 2019 (Xiadu park station), combining with the meteorological observation data of the
same period (Yanqing station). The air quality characteristics and meteorological conditions in
Yanqing urban area were analyzed. The purpose is to explore the air pollution situation and
transmission characteristics in Yanqing, as well as the relationship between air quality and me-
teorological elements. We need to gain experience for the establishment of quantitatively meteo-
rological prediction model of air pollution, and provide scientific basis for the prevention and
control of local air pollution. The results showed that: from the point of the past two years, leading
the direction of the wind for Yanqing urban area is east northeast wind. It accounts for 14.5% of
the total wind direction frequency. The highest quality of PM1o concentration appeared when the
north wind blowing in close to the ground. PM; ;5 mass concentration can be dramatically increased
when easterly winds appear. When the daily average wind speed was 1.1 - 2.0 m/s, maximum of
particulate matter pollution days accounted. When daily average relative humidity is within the
range of 40% - 60%, pollution days’ proportion is relatively concentrated. Visibility decreases ex-
ponentially with the increase of PM:s. Under the condition of 80 < RH < 90 humidity, atmospheric
visibility has the strongest correlation with particulate matter. When the PM; ;s mass concentration
in Yanqing urban area is lower than 69 pg/ms3, visibility can be significantly improved.
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eI 2018F1201 9 FE PR X PR3 SRORLYI (PM1o, PM.5) BT EIR BE (R #A [ k), JF&5 S RIEIS SN
B GE LR uE) » XHE PR X K 2SR BIE S IR KR MEEAT T 3 — 5 T BIERE SIS FRIL
R R ZESREEREERNRR, NEVLERNTFABEREFATREURRER, A
BRERPRREPIZRE. GORRN: WERWERE, ERBXEFREARILMER, &8 REAR
R14.5%, ELMERILXE, PMioRBIRERT, WANRESHBEINPM, FTREIRE, HFHR
BT 1.1~2.0K /B0, BRDEEELRL HEEEKXE, B PIHENREE40%~60%X A, {54
H%0h AT bR . BE L REPM. 3 I 2R 1R H P4, 7E80 <RH < 90EFKMT, RRBELESE
FORYIAR R R R, HIEPIRX PMs T EIRE KT 69 ng/m3it, R NIERFERELE.
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AR SR T (0 K5 G 1) U SN i 20 T P R J AN AR S SO e i FLEE A 3R [ 1], A Ui
LA GLEREUN A AR Z R AR 2 AR 2 U R L 5 R B WA R AT it 7 [2] [3]
[4] [5], HATEFX KBRS TR 7 2 FRAHSCHER A IR . R X REILEE . BRIk EE
Pz WETEREM: iy 1] ROR R 22 2 2 KRB A B iS5 SIS 2 IR 5o . 575
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M WG X B Z SRR AR NS O, 3 —2D 7MRIE OKS05 Btk it BLR K5 4
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2.1 WEEEHS
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2.2. HHEEKIE

AT 2018~2019 SEFEFK X kA2 H AR A0 B DL K P4 KGE . XUE) s AR, @ AE
£« AIGHEE SR R ORI TE R b, AR TR T IE R X LR, BRI B KR T 1E R XM S o
2.3. HIRabIE

R R B ES— R E KIS SR B AE(GB 3095-2012), PMyg — 2% A — 2 b o B3 B PR AL
2351 50 A1 150 pg/m®, PMys — 28 A1 — bk 5t Bk FEBR AR 23 %) 35 A1 75 pg/m®.

1% F Microsoft Excel 2010 %1 % 54 F1 PM, s Fil PMyo ¥R B ¢ R 3E(T 44T
3. E5RENE
3.1. E5RESETK

Bl 1. [ 2 NIERRIIX 2018 4 A0 2019 4F (1) PMys Al PMyo AN[H] H ¥4 i SR FEFT 5 B ot oI LLE H

2018 Fl 2019 4 PM,s H BB 9K 4 7 18.4%. 9.1% H i [H S5 25 Ui B —britERRME, PMyo
H 4 BT 7350 A 10.8%- 6.1% H H i [F S 5 28 Ui i — Jebm v PR .
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Figure 1. Percentage of the average daily PM, 5 concentration in Yanging city from 2018 to 2019
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Figure 2. Percentage of the average daily PM;, concentration in Yanging city from 2018 to 2019
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53 M 2018~2019 4F-4iE PRI X FRLA ¥ H 1) T B iR BE, BEAR | PMyo 1 PM, 5 i B9 FE H R Al S5 AH AL,
HAES RIS (A 3). FTLAE H PMyo i B FE I H AR R BUN U BT, WEAE — M BT 3~4
HA1L A, g5 R IITE 6~8 Hfr. PM,s IR 2018 4FF1 2019 4F (1) H ARk #F 2 57, 2018 4
3 HIERNEAE, 4 APRETRE, 5 H/MEREIFEER FREIFRLEE 0 HIRBIRIK, ZaRkg EAZE 11 A
PRk BIRIEAE . 2019 FENHRI N 1 H PMos JiU EIREEIA B, 2 JEHF2E FIEE 8 HIABIRANME, 9 HZ
J& BT R R FE 2 12 H R UGR B IR IEAY .

180
~ 140 |
€ 120 |
~
® 100 |
Ng 80 |
N
) 60 |
fﬁ 40 H
1 i
= 20
O IIIIIIIIIIIIIIIIIIIIIIII
uingiiadingiunngliinghinndhiingiungiuinglirndlindiurnglunnghiindhiingingluungliindhindingluindhirndliingiurn
Rttt ey T T TS E D ;
A A A R NIRRT e
™ = o o 00 00 00 A A OO
O OO0 000000 dddO0O 00000000 dd o
N AN AN AN AN AN AN AN N O OO AN AN AN AN AN AN AN NN OO O
NN%IE N N N

Figure 3. Monthly variation of PM, and PM, 5 in Yanging city from 2018 to 2019
3.2018~2019 £FEFRIKX PM;o F1 PM, s A RRERE

33 BSRERAXWETFHENK

N E M TH S R B FT ORI R, X 2019 4 PMy s T IR RIS R B R KB N B8 24T 70 1T
B PMys 7 B3 P S Lm0 A 7 1 H ARG AE (LI 4) AT S0, PMys i B IR EBLOUE B8 AL, 433 T 06
BT 17 B D AR A PR IR T R Y W R IR e 0, I IRABL R IAE 17 B 245, (B INAE 00 I A4y, HLAE]
— B R ER BE o S LA ATR 4205 52 IR 1R ARk R IR, B ULEE RS B AR XU (1) YR I N9 75 5 PM s
JREWREAR — RN KR T RBHES RS S = 0 HAZAG[10], e 0 FE S LR 040, M 09
MIFUEEET T, 15 B A AIA B ;AR 2 ILRIE AT 0Ah, WEE HIAE 06 B, Z3{E HHILAE
15 s R R I FIE RS 3 A, U HIWAE 15 I .

BRI FTRLIABIG K, HIXGEBAR, 05 38 Bt 22, ROk AW 287, Be RS 228 P,
206 W, Y HEORAH L, NFRIFMETESD, WOEIEEIE, AHXHEE GRS, PMys (AR R A
BURITAEAE, PMyps 7E 09 I RAA B K. Z JabEE KUK, MRREAREE K, BRI L, fe i,
FEREF. 4E 15 WA, AHXHBFEIRBIRAK, MIdIARH K, RERELARIE(E, PMys iR EE(E AL T4 .
17 WA, IREESEERG, WRZEHIER, AR TG R-5 L PMos HHAHEHT R AR

4. SRFBFT PM,s 81 PMy, BIFZ N

1REY 2018~2019 4F PM,s H 2451 & ik FE I 3015 25 S iU — bnitE FRAE A 100 4S54 H AT PMy H 15
JP IR R I R 2SS bR AERRAEL A 61 N5 G H I B, FE4s Aris e H OB ARG L XA AT
SR FE BT BT AT, BRI IE BRIR X ORI i ik 5 R R BRI A M
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Figure 4. Diurnal variation characteristics of PM, 5 and its influencing factors in Yanging city in 2019
4.2019 FIKBX PM, 5 K H 200 EF#Y) B ZHFFHE

4.1. K=

W A4 16 J7 k43 (] 5), F R R A BUTECRT 5 47 B 2 2K UCHE T S ARG S 42 AU(ENE) . 4R R
(E). ZALX(NE). PURGHIE(WSW). A4 (ESE). Hir AL AR RAb XA B EUE ) ) &
SR 14.5%. 10.2%. 10.1%, A& HEPRIR DX 32 5 XA, A RG] H I AR A8 22 AN o

¥ PMyo AT PMys i EEVR FE 5 45 XU 45 G AT 20T (14] 6), 25 S B, tH IRAL XU PMyo o7 B3R 8 A
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Figure 5. Wind direction rose map of Yanging city
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Figure 6. The average concentrations of PMy, and PM, 5 in each wind direction in Yanging city
6. HRIXZXE PMyg. PMys EHIRE

4.2. QiR

CLHAP I X 5 RPN BIE, 1% LRI RGEAT /0 (2 1), SR B, HOPIIRGERLE 2 RIFPLUE
I PMys 75 5 H 0k FLIA SR 75 9 H ) 85%, PMyo i54% H &b B ik RS 5 Qe H N 72%,  HAT#IX
AT 3 KRMPIARIHIL PMas T5%H, (H PMyo i5 B HIA 8.2%, RUAGR RSN T 25 Ry
L AT BRI —J5 T RO RLR T 22 S5 B3 B A8 55— 7 i 2 A i b AR GRS T ez 425 JE 1 PMyo
T59%. MOk, PMigy PMys 15 4% H B AE IR B R T8 L (H P3Gk KB, Hodok
B JSAE P38 XU 1.1~2.0 KIFD, PMos A1l PMuo ¥75 54 H 4 i L 53 SiIIA 1 61.006F1 63.9%, 9 56 42 ¢
AFRAR T 2GR HUE AR THERR, G M AP EARIE S s, 2505
Qe IHER o

Table 1. The influence of wind speed on air quality
= 1. NEXNZESRENF

V& Y V& Y V& U V& Y
ey P g e P
<1 24 5 24.0 8.2
1.1~2.0 61 39 61.0 63.9
2.1~-3.0 15 12 15.0 19.7
3.1~4.0 0 4 0.0 6.6
4.0~5.0 0 1 0.0 1.6

4.3. 1FEE

W HF I MRHEEE (LT RH 27R) 454 PMos AT PMy 15 4% H 80 H 2 5 8K FEBET 2007 (35 2), AT LA
B, PMosi5 s HEH EUAE RH < 30 iR/, A0H 2%;  7E 30~50 X [aIE, (5 LbE RH 38 i s,
HAE 40~50 [X[H] (5 LR =ik 24%; 78 RH>50 B, (5 E0RE RH (17 & T BRI . PMyo 5 4% HE 5 TLTE RH <
30 DA% 30~40 X [EJAHIF], ¥4 16.4%, TE 40~50 X [H] (& Lh % =ik 26.2%, 7E 60 LA I A7 FEBH B F Ak A
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A, PM,s 1 PMy V59 H 05 K AAE RH AT 40~60 X 1], 5 EL2 Bk 3] 44%F0 49.2%.

Table 2. The influence of relative humidity on air quality

= 2. EXNEENESRERFM

<30 2 10 2.0 16.4
30<RH<40 14 10 14.0 16.4
40 <RH <50 24 16 24.0 26.2
50 <RH < 60 20 14 20.0 23.0
60<RH<70 17 3 17.0 4.9
70<RH <80 14 5 14.0 8.2
80<RH <90 9 3 9.0 4.9

4.4 RERAESFRDSRDHXRZR

HEHL 2019 £E 1~12 H PMys AR THE WLEERI/NI B, 0BT PMy s JSTER IR BEEAT R URE ILEE RO AR R
5 B B FEK BEA RN PMos BUEREE, ARSI R 1 BRI VG, RN D 17 36 S MG E X e L FZ RIS,
AR LR AR, 22 X TR N BE ILEE AT PMys BT BEVR BE R HIUS 20 A 35 18, HI R R &
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Figure 7. Relationship between atmospheric visibility and PM, s concentration in Yanging city under different relative

humidity
7. ERBEAEHEINEE TASELES PM,s iREXHR
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Table 3. The quantitative relationship between visibility and PM,s mass concentration under different relative humidity conditions
and the sensitive threshold of PM, 5 influence on visibility

=3 FRMEMNEEFHTHERLES PM,s REREREEXRRK PM,s X 5E L EHFIEUREE

A % A7 AR R AL PM, 5 BI{H
RH <40 y = 41.068x 1% 0.4258 —
40 <RH <50 y = 78.008x 44 0.6267 104 pg/m?®
50 <RH < 60 y = 120.43x 5% 0.691 69 pg/m®
60 <RH <70 y=17257x %% 0.7208 50 pg/m®
70 <RH <80 y = 189.45x 8% 0.7374 38 pg/m®
80 <RH <90 y = 222.92x 9% 0.7958 29 pg/m?®

RH > 90 y = 125.61x % 0.5186 14 pg/m®

HI1E 7 Ak 3 ATRAGE H, KAREWES PMys i IR A A A U R BUOR R . A IREKH, 4
RH < 40%, HUAAiBONIREL, AENLE S PMys MAHDCHER 22 . BEE IR N, PM,s B RIKE 5 KA 68
DRSS AL M 50 RIBETHFE U, 24 80% < RH < 90%, P#H MM fRbE, FHXRECH 0.7958, 4 RH > 90%
FHOPETFARIRES, X5 KGN [ F gl R — 2

HTREWZE S PMys IKEE R RECC R, —EIBERMT, 2 PMos R THIRBEBIERT, 78 WL B
FLIA FE ARG T 5, i T BRME R, A8 L REBE R A (B ANBR 2 . ASHIE FE LABE ILEE 10 km &
N PM,s (I, SRAFERFEIX I PMos BIME, BEAE IR IR0 PM, s (R BUEIZHT I/ . 12 B 400
KRR, SR YN TS P TR I BN RSORL A B Al 2 KR PRI e ILE o T 2E BT
=, FEMAHEE I 50%/E 47, 24 PMys T 69 pg/m® IR 5 BURAE W RS . RILAE K54
TRIEES, B PM,s T BT BE B B8 W AR I EAN I, — ORI I, RERE KIRFETHRE W, X
XoF H2 e AE PR X R RE L BE A B R R R
5. BESREIES

11 H 22 H~23 HEEPIRIX L1 IR GERTLRE. (51 8~9 LI, 21 H 14 WA, NN
AR, AHXHBEER S, PMys JEIREETE &, ReWERFEHER 10 km DL . WIAIRKGEEVN HEE, PMps
TFUh BRIHEAARFRE 100 pg/m® /247 22 H 06 i, R HZk, PMys REIREEFUAEET, SR FIL,
rh /KU 18K, 76 13 I8 AE A5, MG B3 69%, SRR FEE 3 170 ng/m®, B8 W 4ERAE 2~3 km.
23 H 06 It A4, PMysRFEEFRREETt, FEAE 12 BHiAH] 200 pg/m®, ELF 23 H 21 WA A, HIXHEEE T ifRE
B, BEG PMys FREREIEAK, AEEAFTIF. 16 23 I, PMys IREREERMELAN, A8 LR s T
% 30km, FETE 02 MHAAT, RUETFAasGaE, KR At X, A E0R RS 2000/ 47, I FREE TR
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Figure 8. Hourly wind speed and visibility in Yanging city from 12 o’clock on November 21, 2019 to 24 o’clock on No-
vember 24, 2019
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Figure 9. The PM,5 concentration and relative humidity in Yanging from 12 o’clock on November 21 to 24 o’clock on November
24in 2019
[ 9.2019 4 11 A 21 H 12 F$~24 H 04 FIEREX PM, s 3K E S5HEHEE

FEBARES, PMys FEEIRE . KGR K HARA PR, (ERTRE i T AR XS 805 S A4
(Rl KIS, AHXHE AR A0 T AR KT, EUEARBE LA PMos AR A4 AR FF AR /KT o LIS 7R
FEARAR AW Fo 4518, BT EL G m T WREE it it

6. &t

1) 2018 Fi1 2019 £F4E PRI [X B 4 | PMyo Fl PMy s TR H AR A SR, HAR R ILZ L T s
MEFE] F7,  PMyg JiT A B4R BE 1) AR A RO A s B, W — M B BAE 3~4 AT 11 H, IR
FHIAE 6~8 H 43, PMys ¥ H 240 3G B 2 1A A JAARFAIE . 2019 4F PM, s J5t B9 B2 H AR 1k 52 IOBLIEE s 7Y,
3T 06 AN 17 B ke FHAICE PR IR T ZR IR AT e e, S fIRAE HIAE 17 P AcAs,  derm B tHIWAE 09 I A
Ho

2) FEPRIEIX 3= TR ARG AR K, R A AR ) 14.5%, 7RI H T IR RURE, PMyo JiR 9 I
B R AEERS B R IE N PMys BRI E, SRS E TH. HPRREAT 1.1~2.0 KADES, Bk
5 5 H H s bk 3 i KA

3) Y H FMXTEEAE 40%~60%[X ], PMays Al PMyg 5 4% H % 5 LA EL e 4E

4) fie WL EERE PMys B8N0 2 RAE B 4K, 7€ 80% < RH < 90%I[X 8], W& A . FEEIRAE Rk,
PMy s (1) BIEIZ AR/, MIEPRIRIX PMys (IR BE R I 69 IX AN BRI, 28 5 b T HBARM KA REILE .

HE&WH
EE AL AR I H ——#8 W AHE & 1038 25 281X 13E F 4 70 (BMBKJ201904004) .
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