Climate Change Research Letters “S{EZS{LA TR, 2020, 9(3), 208-215 Hans Xl
Published Online May 2020 in Hans. http://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2020.93025

Changing Characteristics of PMz 5 in Beijing
Wild Duck Lake Wetland Station and Its
Relationship with Meteorological Factors

Jingchao Yang?, Jingyi Suil, Lu Wang?, Nan Song}, Jie Zhang!, Yanna Wang?!*

1Yanqing District Meterorological Service, Beijing
2Daxing District Meterorological Service, Beijing
Email: jingchaoyang2011@163.com, "wynicy@163.com

Received: May 8", 2020; accepted: May 22", 2020; published: May 29", 2020

Abstract

Date collected from 2014-2016 was analyzed to study the PM; s concentration and correlated factors
in Wild Duck Lake wetland ecological meteorological station. The results showed that the average
concentration of PM; ;5 was 40 pg-m-3, the exceeding rate of Grade II air quality standards decreased
61.6% over the three years. The seasonal comparison indicated that PM: s pollution was the lowest
in summer and heavy in winter. The concentration of PM; 5 was the highest in January, the lowest in
September. The average diurnal variations of PM;; show two peaks, while the characteristic of two
peaks was more significant in spring and winter. The daily concentration of PM. s had a positive
correlation with relative humidity and air pressure, negative correlation with temperature and wind
speed. The humidity was significant factor for PM;s. The PM:; concentration was different correla-
tion with meteorological factors in every season. In summer, PM;s had a positive correlation with
temperature, meanwhile, the air pressure was the dominant factor. The air pressure had a negative
correlation with PM; sin autumn. The remaining characteristics in the seasons were consistent with
daily concentrations of PM;s. The PM; ;5 in Wild Duck Lake combined impact by local pollution and
external pollution. When the station controlled by northeaster and east-northeast can cause more
PM; s accumulation, however, the west-southwest has exactly the opposite.
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Figure 1. Location of monitoring station
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3. ERESH
3.1. PM, 5 ;557K £

1R, BRI 2014~2016 4F PMs FEIIREA 40 pgrm >, M\ 24 /NP AT DLE HERR R A
13.2%. 3 SEREFMGHIGG PM, s W RIBEFEAGES, BARLLE] T FE 7 61.6%.

Table 1. Annual variation characteristics of PM, 5

< 1. PM, s SF LA

A PRI lug m BB — FARHER BT 5 % I8 B ZARAER B &5 LA/ % bR LA/ %
2014 49.7 46.6 344 19.0
2015 38.1 61.0 25.7 133
2016 32.1 64.1 28.6 7.3
P15 40.0 57.2 29.6 13.2

e 1. RGE GAREZAURERRME) (GB3095-2012)h 2Rk LB SR A 7038 20 iBFRgitth PMys IR ERTR 24 /NN T 99K L.

3.2. FHBHHE

WA RS EFEAWRIY, B 1 FERAEFG~S H) BF6~8 A). HKFO~11 A)FILFE2. 1 H
2 H)o %2 NGBS S ERFW G, K2 8 PMys B H EIMEXT . PM,s i il A 2 78
K7, Hd 2 A4 PM,s AR 55.30 pgrm o 2 PM, s TR SN 32.75 pgm ™, XEFANE
RIS, DFE R LT, RIS KSR, BN iR A 5, BT PM, s VR 1 FRAIK
[2]o 157 H PMys AR R R T 39.78 pgrm >, I RN 2SI ANE BEIZRET i, fefe i KA s
PRRTARD G 40 IR B 7, R T BRI T [ 7], B RSAh B 2R KHAE — SR RAIG, SR
TREERANT PMys WREEMIIG N, MRAE SRS, RO E - FR nUNH TR I &4 10 H~X4E 3
AN% - SRR REZET B oA EE R E 2 7~8 A[8]. B2 PMys IRIEHS = TS, mikEHE
HHERZFWRRENA . ST EAEXK9], b X v A a2 L g b A RAL S N E[10]. &
PRIX AL F AL VU ALER, MG VARSI 215 Jar= A, HEFFHRGER K. K PM, s BAAKF
W E I, (AE 9 H PM,s IREEMHAR N 25.32 pgm .

DOI: 10.12677/ccrl.2020.93025 210 SR AR


https://doi.org/10.12677/ccrl.2020.93025

ZL i

in different seasons

of meteorological factors

alues

table of mean v

%2 FRFHESSBETHMERILR

Table 2. The comparison

- = ) e} el
& O N O =
o o o o g}

ALLLLZLONLNN ¢ joosz
AN N AN / jo0s2
257 _ & oo
) ~ + o
] N e
AR \\ e oot =
\ EEEE Juoe
i I - oo
= 0T A\ {000
B O L

5w < . () /sTNd 2 (W -31) /sTUNd

- %}

URAR AT TEPRAR

in different seasons

of PM, 5 concentrations
211

Figure 3. Daily variation
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{EL53 3 HBRAE 06:00 BEAT 12:00 B, FKZE IS IEAE 07:00 B AT 15:00 B, H B4/ S EBAK . PM,s ik
REEEE == NI =535 N
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HY RS PM, s H 3R EE S5 AHGHE AR 2R G, HARMRIE R FAAHK . KESH PM,s
FEEREEARICN: AR>S E> RESSE, W& 3. WG RER, MRS PM,s HIRERIE
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Table 3. Pearson coefficient between PM, s mass concentration and meteorological factors

%2 3. PM, s iKE SRR EH Z [B#7 Pearson HHX REL

H Y i R AUE R

PM; s —0.088** 0.176%* 0.010%* —0.049**

—RBERUI13], USSR B A R TIRAESRAUES FaF HIEX, 2Rz
BEAS, (3G R TS RS 5 B A ORI AN T R AN T i e R SORORE ) B i SRR L E
[ v 2 TG BRI L 2 B AR ERAWE AL, BFRGHIsE RS PM, s HREEBRIEAR G, 1Z3h =1
Ml AP S T KRR, 2 )8 THIXHE R X, {53 Bk B T HACEMIIX & 2 8] 14], X
VMR RIS KA X A2 R 1B, IRIMANA 1%k PM, s ¥R (s -

3.5. FLAHEXEDT
WRSEAvE U208, RMARIZET FAR R 5T 120 BRYIR A . 20 AR &R PM, s
WESS)E. AlR. AHEERRIE 4 NS SRR

Table 4. Pearson coefficient between PM, 5 mass concentration and meteorological factors in different seasons

% 4. FRIZET PM, s RKESSREZEZG)AY Pearson HHX R

H VU B biEpuptitis |E R
PM, - —0.035%* 0.249%* 0.044 —0.112%*
PM,s-E & 0.162%* 0.077%* 0.180%* -0.021
PM, -k -0.018 0.155%* —0.039%* —0.092%*
PM, s-%&Z& —0.204* 0.396** 0.078** —0.231%*

** 4F0.01 AT REFEMIG *: £ 0.05 KT EREFEMEK.
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Figure 4. The wind direction frequency and PM, 5 concentrations of each wind direction in different seasons
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W E B E M AE A AE 40 pgem™ B PURI M IE X(247.5°) 8] T PM,s IRFEAE £ Z ik Bk, HER
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AZRAC I 2 R I, 15 G 2 RIE T ARSI 2 K, T 3230 XOm RE 4k B 1L SR sg a2

AN, BRI PM, s PRI LE 48.0 ug-m > Z2 47, X Ui BRI X A7 AL — & R HEROE .. il
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