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Extraction and change analysis of the start and end date of pollen allergy outbreak in Beijing from
2011 to 2021 based on microblog data
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Abstract: Objective To analyzing the start and end date of pollen allergy outbreak as well as their change pattern can help
patients’ self —protection and medical research by using the new Internet media data. Methods We crawled 13,404 pollen
allergy microblog records in Beijing from 2011 to 2021 and manually screened out 1,803 valid microblog records for analysis.
By finding the local maximum point on the second derivative of the fitted curve with Logistic function,we extracted the start
and end date and the duration of pollen allergy outbreak in Beijing,and analyzed the change trends of these three indicators
from 2011 to 2021. Results There are two peak seasons for pollen allergy in Beijing:spring (March to April) and summer—
autumn (August to September). The start date of the spring pollen allergy outbreak is from March 14 to March 28 and the end
date is from April 12 to April 25. The start date of the summer—autumn pollen allergy outbreak is from June 30 to August 29
and the end date is from August 7 to September 30. There is no significant change in the start and end date and the duration of
pollen allergy outbreak in spring and summer—autumn in Beijing from 2011 to 2021. In Beijing,the peak of pollen allergy
occurred earlier than the peak of total pollen concentration in spring,while the peak of pollen allergy and total pollen
concentration occurred at the same time in summer—autumn ,and the sensitizing effect of pollen was much larger in spring than
that in summer—autumn. Conclusion This study exemplifies the feasibility of using internet media data to analyze the start and
end date of pollen allergy outbreak ,and provides reference dates for its sufferers to protect themselves in Beijing. The results
also enlighten us that when predicting and forecasting pollen allergy outhreak periods,we should not only measure the total
pollen concentration,but also pay special attention to allergenic pollen concentration and medical analysis of the impact of
seasonal differences in human immune strength on pollen allergy.

Keywords: Pollen concentration ; Pollen allergy ; Microblog data; Logistic curve fitting ; Plant phenology

AER I BBORE AR S AR B ) S A AE TgB) A S0 febE 5 58 i PR SS IR g8 (e SRS |
o RS e BR R HE (Immunoglobulin E, LA R 98 SRR e, R A AT 15% 09 A

DOIL:10.16241/j.cnki.1001-5914.2024.02.007 1A AR R BBCRE , 7R3 T B DX A6 2o BHOIE A8 3 1 L
EETE At R IRl 2 3 A — R A B 3 0 W 23, e R A R | R B AR R 0.5%~
TEE BN IR (2000-) , 2, W-HWF5E A, R B W T 5% N s . R

]E.TE;IE% : 5'317% ,E-mail ; zhuW(J[75@b:;.edu.(:n " . 1.0% s T’j?-j\ | ﬁj‘j%% E/‘J ] k lzmﬁi@” é"] 5%[4]0 ﬁﬁz

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 124 - B SRR ek 2024 45 2 H45 41 55 2 ] ] Environ Health, February 2024, Vol.41, No.2

K, A I BORE I A R LT =, S R AR e
Wi T B o BORE 3% — 23795 MR LB 1Y B 2L
PRI S A8 A 1 S P R R U, AR i SO A 5
PRI R AL Ry i O R e L B, R A Rk Ay
MrAE s o O e S 1k H 300 R H AR LR I 50 vl DL A A
W R P T AR BEP RIS S S H I, (e E S
A6 3 AR A R RE IR 2% AR SC T, BT LA B R XS F ARy
T AU 3T A 0 b S R A X A R TP AR VR B 1Y
WIS, AR WSO W I 25 S e A TR B 1 3
BB (E ARy WIS 7 55 1 25 [a) 9 Rl A PR, 3 e
BB 5 RUBE L AE R TR ks AR, R
AeA 1 BIOIE 5 23 S R AR R TR BE VR BE AR OG , {HAE M v
FEFFANRESE 4 S WA b o HORE AR B T 0 . B
) v R T T ARSI Sy A S BORE DG AR B
RPUR ML T — 20 B IRIE . #8E 2020 4R, Brilisfdd
IR A SALAC R, T KB P AR A i
W T4 D S SIS R ) R ik B R R
L AR OB 97 305 9 s T A 4 e 3 s A
5 RS PPA 1 2 g B A A0 T TR R 5 T A
Fo A AE Ry I O B B LE R R P 25 F R e SR A
A3 R AR i HORE R B B O, R I 3 e R AR
FP &R A ALk i BOER AR e 5%, il L3R
QN eV A O INER N OR R ik Ch AN E S
fFE.

AU b X AR o BEOIE 11 5 & b X122 i XL
AR Z R AR B, Jasgeit, LA 1/3~
1/4 PRI i 2 SR 3 X AE R R B, ELZHBIX 100 £61]
AEH3 B SO PR ok s L AR A I RN AT 8 2 22 4
FRTE 21~40 1M, SR T 5T X AE M BUE BB 7
AEA VA 258 v 118 RS B R SR B B 5 i, % R HAE N
DA AE s DX AR ok B Bl , S T 5 R4
B AR S B 10 A0 DA e B P00 () A 8 | I
JE T AR e B 0 T T, LR A5 SE PR i)
(AR A)—ZE, M 2016 474G, JLat 451X
PR AE R VAR 3 A T M R IR R A 7 4 H R R ANk
SFIHRI MR o DX VA W0 %) A ST 9
7 A6 M XA ik R 5L B0 A v 3, o ) e R 2
(3—4 H) ME#Z(8—9 A) , K HERLHIA
BARAMY 0, BRKZEN DR AREY £ ;[
i, ek i SOt B I R A T v, AR RS
BRERIR, A I X AL SUE S AR 2
[i) P 5 7R 5 R ST AR AR VA FE W BH R 1 1), ik
PEAUR B — T HEA T LR B Sk D . R, B3 DAL
TUORBFIE LI, BT 2011—2021 4F B9 i s e
AT 1 R 6 R FH R S i 2o B A o il i
1F H B AT 450 R A7 AR B ) A, SR A6 5 3t X A it
BICE S5 A6V B Z (RIS 2R, DA B2l X A A 2o i

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

Stk FW B
1 HR5H®

11 AR RN U XA ZEAEdC R g b, Mo
i = Ry (T TR NI A B ) W 2
W 2 R, AR RIR 20 12 C AR R
KL 621 mm™, FHPLRT LR T2 SR
SHL DX (AR R ST AT F O LR B AN B
BE R AR AR MR AR CEE R MIE .
AR A0S B A S AF S SO A A T
(/NN 2 IE = LENECISL 7Y (NS LS N s
TP ARIZET BRI R], F Z=EUAE R
AR AR AL AR SE AR AR R 3 TR
¥ LARE AR R ARARL G RAKEY £

1.2 FHRR

1.2 s @ad A S A Python F2F VORI
TR 03 (hitps < //weibo.com/)  JEELIL FTHEIX 2011—
2021 4EA “AEM S0 SRR A it JL ARG B 13 404
SR M S AR BT B TR, S e R 53 ) R A
REN H & R SO = AbatTl, HAA DERsr nl R =
XE RN T AR 5 s e B R A i 1 SCdk A5
ARUE B AR, KRB 13 404 S04 T, A 850
TR e 2 b R b st HL R SO & e sk ] H B AE
B ORI T, 2 1 803 4% 5 TCAK M R ik 2 3=
M5 A b 5t H AR G A& 2 8] R M A6 K8 1o SR IR
AT (G 45) L3 11 601 45, 2011—2017 4EA %%
LA AE (36~99 £5) 3 H 2018 4R, A L%
T BN (299~395 £%) . WA 1.

3000

JHAL AL
2500 TeRL AL
000 JENTALE
*&
& 1500
&
1000
500
0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
i) (4F)

T : 2018 AR AR SR I PR 47 1 S A% sl T 4R )2
W B, B sl R BRI B 9390
1 bRt XS AT ARy B0 SCBETA A B S  0

122 SAERMEEEGE  E e i SR R Y
2015—2019 AFdb st i K4 R S5t Rl B B AL [\ &
A AL 5 e KA B H 2 B A e B 5 i B
R, SRR HIIX 2015—2019 4FE 4 A¥IE 9 A
(4F H ¥4 90~270 d) FA ALK TR B2 5000l | i 85 () 11
T B AR/ (10° - mm?)

http://www.cnki.net



PRI SR 2024 4F 2 HAS 41 50 2 1)

J Environ Health, February 2024, Vol.41, No.2 - 125 -

1.3 B RIS A S s T 2011—
2021 44 5 d A RUEIEEL, IF LV H P (DOY, day of
year) 1977 0 SRR H A . XTGR9 5 S d A Rkl
Bl R H logistic BHZHEATHLE  logistic HIZR 1R S
TGN 5 e R — 0 Fl G 4 TR B
— B JE B AR R AR SRR ST AL
R AR AL ARIE AR A K 2 B AR, et
I FH A A A 5 rh sl TR S RO bR ) H R
SRR BEAR SR A DG , O Ay 2t BBCRE IRt BB ] 1) A8
PR MR PRS-t 5 R A ) A KRR AL, PR AR BF 5T
K H Matlab #4-17) logistic #HZER UG IR BRI 1K)
TR U AL

ZERKICAEPRRAE logistic MM Ze R a5,
¥ logistic RHZRA3A =B, FF43FR R Pt Af K By
B AT A K B B AU A K B B A S I L SR A
LA I 0 B 50, R B BT R A R
(B, BI85 RSO 1 DRt 1 n R ik
ARSI 9 AE H A CEF =18 2) o AR SEBRRLA I, AR s
5 d A RS A V(LK BN U8 53 Ry 22 A P
3oy AT LG K TS LA IR B A A R
(A3 30 SO AR S B R B FF I H A2 S A
W1, A R R NF

V()= P e (1)

Le )
oY (0 5 d P BRI e RO R T b
5 d A ACHC B (ET A BLOAE FL 50k o WARELAII B8,

Fie BRAULA T 22 B/ N8 S U 400 S 3 4 A8 A ot
ARSI T A 2, PR SR A it 2 — [y
SEC I KA SR R AR T R R W TT IR F
AR H

2 5 R

2.1 b B R A i e N T AL A
2011—2021 AFb 5 M X ) Sl A6 R R AT s e iy 2 52
PURCH VERRAE, DL 3. 2 1 Mg EZE P E 4 H
(HZ) 5 2 N RELE 8—9 H (ERkZ) , Hil&(E 73 7
h 413.6 Ki/(10°-mm?) F1 279.7 #i/(10° - mm?) , FH 2= B
AEN e B VA L AR 1) 47.9%

60 2011—2021 4 P34 450 _
45 IR 360 2
& 2011—2021 4F B AL ki =)
= 270 =
& 30 2
= =

= 180
= 15 ¥
fi B
0 90 i
pac)

-15
1 40 80 120 160 200 240 280 320 360

H % (d)
B3 JLat SR AR SO Z 1 A AR

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

2011—2021 4t 5t X - 255 R0 145 A 4 et
J7 IRt S BRI ARAE , UL 3. 8 1 NideAE 3—
4 A(HFEE) 52 8—9 A(E/ME) . HFHMmid
A R 1 W A1 g (24+27) 5%, B ZEAE K S AT
OB B Il (5+4) 55, B A0 1 A S0 il
B b B R TR 5 380.0% .

AL A A VA 88 0 (RN A oy ot A e B 1Y
B IR, 8 7 3 22 0 DRI () B AN W) 25 (1
FKZFA A WA 3. U ERURZ A e R i I
BUAE 4 1 A) AR o SO R R DA {1 L A
3 H _bA), BT SRR R B A A e Bt a] b
A O ROMIEEZE 2018 4R I IRAR K sh, Btk
W AR U BE RN A By 1o BOE R 15 43 AH B B 2015—
2017 41 2018—2019 4EHEATXT L, X PR BEAEA7 [A) A
J2 e A Ry i PR O R A 7S 3 A (L M R ST ) A
BHBEANFLE L RAEE KRR X G, WA 4,

10 . 540 _
AU AL =

B4 e 450 E

T 8 SAAER e T g
N 360 =
® 0 =
& 270 &
£ 4 ey
= 180 &
e =
2 90

0 0 =

140 80 120 160 200 240 280 320 360
HIF%(d)
A 2015—2017 4

75 o 450 —
R 2

~ 60 SMERHE 360 £
N g
& 45 270 <
& &
= 30 180 X
15 90 j@

0 0™

1 40 80 120 160 200 240 280 320 360
HIP4(d)

B 2018—2019 4F
B 4 RIREI4EOMALEAEA R B ALK o ORS00

AR

2.2 ATk AR R ML B R IR AL AL

M 5 AT, Jb st 2 et ORI iR H A
R (81+7) R, B4R 3 H 14—28 H s bkl fi
T R IES R H WS AR AT 5 (109+7) K, BPREAF Y 4
H 1225 H s fe ki B & 2t 8] 24 (27+7) d.
SR o O R R s H R RAR A (221
30) K, BIEE4ER 6 H 30 HZE 8 A 29 H ;e i it 2
K BIEE I H WA RHE )RR (246+27) K, BIE4ERY 8 H
7 HZE 9 H 30 H; fbky i Bz & M RFE2ata] h (25+
8)d. HFEME KTk R & 0 1k B 1 K fpss

http://www.cnki.net



126 - IEE Sl HiZe s 2024 45 2 J158 41 555 2 Wi

J Environ Health, February 2024, Vol.41, No.2

A EIE 2011—2021 - TCHH B AR fbka#s, WA 6.

260
240
220

200

= 180

AN © 0O
BerBGs
m

mm

mmmm  mimimimim
H 10

©
S

N W WA

— — W

O = =3

ommommm mm

SOAss EOAss SOAsa EOAsa
11::SOAss HAFZAEM L ORI H ], EOAss HAF A i s TR
H #1;SOAsa Sy BAKZEAE K i B IR BT A s EOAsa S SRR AL N o ik
WH,
5 dtatiEkd e Rk 1

310 11H6H
260 9H26H
= 210 7H29 A
fling 3
m m
160 6 HoH

Ao
110 4H29H

60 31
20112012 2013 2014 2015 2016 2017 2018 2019 2020 2021
A 1] (412)

1 :SOAss NHFRFAK L HOR LG H I EOAss ALK i il ss
HIH;SOAsa N E KA L O AR BT 7] ; EOAsa iy K ZRAE Ry i i 25
HH,

6 2011—2021 4FEdb st bl B & iR 1k B 31 AR BR
AR R

3 i

31 CRAMIMHIE AT T AR A AL B BT
ATRR A FA ARG I TR b 2B
A6 X AR e e W30 MR BRE 3—4 AR 8—9 H
T 1 X AR A A Bk 12 m e 0 e IR AE 3—4 H R
8—9 JIU 13k BF 6 T S IS >k o3 A A8 A Ao O A 11
1k H B BA Ak

HE: AR S O A R RS i I AN B 58 4 S ik
AU X B i BN () 4 o 50 A R AE (i
S AR HROLAE) o kR R R R AR K R OO Y R
TR A OB F 4, B s s = A ¢
MANG M EIFRAT R . LSBT, o] L b
M XA P bt XN T ARG Ee A
T XA A SR R IS R R R RER , Lok
FRAFAC I X ARy i SRS R B A X G O 5 RIS
TEARRAAIE R H P B A E R G B W55 5, b 0] LA
IRAFAEA I BUE B ANTERPE R . AR RO SRR AE
DLRE A Hb A3 By A6 K 1 B8 2 A O
32 RAREBAMRERLEHIHGLZEALT 1

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

oy i SO AEA 5 1R , DR Mo Y P 2 A oy i e
(ELIVI R 1245 A e JRE e (R0 ) A0 el A L2 I, (EAS AT
FER I, AT X 5 2= AN o A O RS e e
B ] BT R AE R e L W (L HH BRI T 3k m]
AW . — B T AR A Bk
Lo ACHTHLIX AR AR T L I fE AR BRAE 4 A
A HRA SO A e A I 3 A BT REEL &
. A0 R 5P BE 5l X R EOR B
A A A3 114 SR A g A J0) H1 B 3 A 5 LA, U R
R BE Xt H I 112 8 24T BT 45 2 A9 WA SO 2R
B s S 9 T B BB P P R R R AR R
B, AR 3 A S A W N -5 (B8 45 U A o 19
WL R W SIAR RS L . IR NIRRT BEAE R = (AN ]
I BEANTF] . 4E2EZR D ] DAXHHLAAR I AT o ik
FrVRs AEGELEZR D Bl OCAL fom 24 47 A=,
ABMDCIRG D de R D P AEA R, W R ELIR
PRBEVA 1 ZEAL , MU BT b A A5 1o S 2 4
PISBAER AR A, 2 1 i ] BE X SUEAE K
4 5 AT T RREAIR

JUHT AR S AR v HE AN AE by iod L 1 B Y
1] R SR (R 20, (0 SRR, 5 7 A LU BN A E R 22
5o R F BAE LI (E R LR AT 47.9% , 0
T R T 52 e 14 % 20 A A o e (L N B840 L SR
751 380.0% . FLR A AT BESE AR T ) B AL TR P B AR
B8 e (EL A e JEE 20 m] BEAR X I I, ] g e A A
RIBEV WAL TR BRI, 1k
O 2 3R GUN BB by i B S R A R e A T
SEAIPAE . FTRBEEIFTT A B, N AL Y S
HKREASTEANFRRSZISE 0T, HUFEGEY]
BACTHE A F, RREERE H R NSRRI
FEAERIBUIR 7R Z R e MR 2 A, A
AR TR G RE SN 58, , K= 8 SN

UHTHR T AE K 1 R s V) AR TR
WA — S DL AR P RUR R . — AR i
HIRIE AR SR , (AR 05 BAER e BT AN
SEAF A, BT MAER W EE AL R b A I 155 20 A1
WL A TE AR 1 SECAE 19 K g 25 A LA B e s A i
RENE . IR I S BB R TR B SO ARG, ik
T M I ARy 0 P 8 e ) DG T B e MR, E
F AEAS T IR 478 410 B AL R Bk B 195 D ] Dy AE A i
TR PR T AR R ) TR AR 55
3.3 b e I RACHAERF T LAY
B IXAER A e R 2 (3—4 A) MEMZE
(8—9 ) Wi/~ liedl], iX 55 AE My i B R Be i 52 WOk
— S XX 15 2 DAE R AR O 1)
R A SRR, R0, AT b B, 5 AE 0
IO NBE KT 5 380.0% . F W5 IN AL 5 1l

http://www.cnki.net



PRI SR 2024 4F 2 HAS 41 50 2 1)

J Environ Health, February 2024, Vol.41, No.2 - 127 -

X 4132 FPZBER 10 966 6 15 % L b JE RiEA7 i ik
P A4S Rl SR, It T AR o BBORE 1) A0 e v
WA, HOR Rt & T 2 A (0 E e R 3t
ACA FH DI () 812 fe e D I Bk 2R X R & T
HArEBEsEL 5 8N 2015 4E(5 8 . MERL R K
) FRUBE - A A 93 2o BORE A5 15 10

BB B A ZE AR i & ke Ak F OB R Ak
A 7E 2011—2021 4FJCH R A8 fb i34, X Al g2 H
W R R 5 S . — 7 T, AR5 T e B i e i i
1R 2011—2021 4F38 11 A% , T REJGIE S B AE
M A A 1 H ) R st a] A AR AL R 3 5
—J7 T, bt b XA AR i 2 K R AR R
FEE ISR (H 2011—2020 4EJb 5T X 2=l
ST -3 K A4 SR TG B AR fh ka3 19781
b st b XAy i B & B S 1 H 3] R R R ]
ToI B AL

Zx LR R F AR 43 B A8 A o B R
I B EA R ATE, b st X AR B e H 5
(3—4 A) MEKZ(8—9 A) WAk, H3 6
R R B G H R 3 H 14—28 H, 45
HIHE4ER 4 A 12—25 H; EREHEREHRL
RS BB A E4ER 6 H 30 HE 8 /129 H 45 H
WRAAER 8 H 7 HE 9 H 30 H. AWFoEss ik
N o E TN R FIUHR A A3 e AT i SIS AN S L AR
SR BE 3 7 A S D TR SR (VR B DL B M BE 2 |
O3 T NG 5 1) 2517 26 S XAy 2k SO (R 5
FIEITE  AHIST TS BRa A 25 e

S 30k

(1] i, BRI IHE, S5 ARERy h EDiREL) L AR A drkt
2 ,2021,51(8):901-907.

[2] D’Amato G,Spieksma F,Liccardi G, et al. Pollen—related allergy in
Europel[ ] ]. Allergy, 1998,53:567-578.

[3] Ipsen H,Formagren H,Lgwenstein H,et al. Immunochemical and
biological characterization of mugwort (Artemisia vulgaris) pollen
extract[ J . Allergy, 1985,40:289-294.

(4] FIEH. ALk - 35T AZEIM ], Jbnt. il ik, 1992:37-45.

(5] BREASELNE, 562 AL s B AAY T () ). o e E S nf 3k 25
SNEF,2020,27(4): 177-179.

(6] THHIAL, BTk, e, 5. UL BUBE R 5 W ipos S0 K 3 M
AER R N IS e VAT RCR R [T]. AR, 1999,3(12): 20—
26.

[7] Qasem JA,Nasrallah H,Bader NA,et al. Meteorological factors,
aeroallergens and asthma —related visits in Kuwait:a 12 —month
retrospective study| J |. Ann Saudi Med ,2008,28:435-441.

(8] X2, EMEE, &I 5. B TR R B 2010—2018 4
FEIMAELE B RS 248 R oE[ 0], ML=, 2019,39(9) : 1446
1454.

(9] SBEM, IR, T 5,55 BT REE 1 £ I5 B A0
S5XEEIEGT]. R TR S, 2015,35(10):2523-2530.

[10] T8, ok, wh254e, 55, COVID-19 REF Bifas v i v = 23 AR e

[11]
[12]
[13]

[14]
[15]

[16]

[17]

[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]

[28]

[29]
[30]

[31]

[32]

[33]
[34]
[35]
[36]
[37]

[38]

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

1 28 WARRAE LT ], b 3244, 2020, 75(11):2490-2504.

BT, PN . TP D B 98 R A T S B A
HALITTE—— LB 2 e 0 ()], Rk, 2021,39(9):

11-17.

BIR T AL RE 2 ATEYT LT . G R B2 AR, 2003(9): 6-8.
Wl ERORE, BRI 2, 45 AR S AR 22755 03 A R fiF
[J]. 2E452A4, 2013, 33(8): 2381-2387.

BESE. AEAN LU M ). JU5t: P BB AR L, 2009 32-48.
FitEas , sRAE L, TR, LRt PR S R R R
HISCRAERLT . PR M) by~ 2Rk, 2001(2) : 36-38.
Ouyang Y,Li J,Zhang D, et al. A model to predict the incidence of
allergic rhinitis based on meteorological factors [J]. Sci Report,
2017,7:10006.

EIGEHe, A, 7T AR UK AU AL 2 A g o R
FRRIZ IR H LT ] e R - S g Sk 40 B 22 2017, 31(10) :

757-761.
BPCT. AERENNSIG KB (1], b ESE AR, 2012,32
(2):89-91.

2R, T 1975—2019 AFb Rt i i X AR AR AR e A
[T1 BV AH,2021(1): 199-201.
TR A MG, ske V. AL st i oK A8 fb a4 i [0 1. /KR
KA, 2021,52(1): 155-158.
THRLL VR, IR B AR A 3 KA ALY RRAE S AR
B LI HIX M ) . HUERAFSY , 2006,43(2): 262-267.
W H LR 2, 22 ) =, A5 oy Gy SRR = BB A Tl ik
FEAYHELT . v SR Sk A MRE, 2020, 27(4) - 184-187.
A T A0 2020 FH P R SR RS [ EB/OL 1.[2021-03-12].
https : //weibo.com/ttarticle/p/show/
T AR, TR, A5 RS R R BRI A L R T YR H AR
BEFNLT ] k{5 BRME%4H], 2021,23(9): 1705-1713.
XIEF , 1€, AR, Logistic AU LG 2017 NDVI £ 1t
BOHEFFEL) ], B AR SR HT,2015,30(4): 737-743.
2RI, RAETDT , R, 4. TR IEROT B A L X R 1
WAL FASAARIE [T ], oA, 2011,31(10): 1242-1248.
R BT, BN, A ST SR RIS A AR TR I AR L AR AR
YRR K R L) ] HHE2E 4R, 2019, 4(3): 490-503.
XUBG , 2K, PN, 45, JET Sentinel -2 18 N ] F¥ 51 A bl ¥
A R 1) £ I W AR B 0 28 [T ], b B2, 2021,76/(7):
1680-1692.
2RI, da I Logistic MZRAYMER AR AE KA HT Y
LY ] PEAUAREBE 4T, 1993(3) : 81-86.
FIH, T2 00, 25 b DRSS A8 7 B R
SyHELY ] I R E SN Sk 4R A4k, 2017, 31(23) : 1819-1823.
hfmt, FP I BRHGE 45, AU RUH K TS R H IR AT AR
g (1] P ARG R e FIAR S O 4% 75,2021, 15 (2): 136
143,
M, BRmak. WA D A9 A8 0k K s I 15 D) Be T
CEAERS , BRI (T, BT B 2 ,2013,24 (9):2219-
2220.
Tt 1k SR i SO (25 3d) [ ], EAMGE 22 g4 430, 1979
(5):251-256.
I, R, 5 TIFS S T A DU I R o2 2 RS AR AL I
PRIFFELT ] 18T e 24k, 2010,37(3) : 554-556.
T, 25, M, 4 ERTT 15 2 LA LR RAEHME i e 15
[T ). 55 SRS, 2008, 25(5) : 403-404.
Tl FARE, BN =, 45 Ut X AL R IE S 5K
GEMERT] BRI ,2016,37(2):452-458.
FIMG, S5 X R K, 45 L BT 1841 AR LSRRI — Ak ik i AR AR <
i AP R ) ). 5242, 2022, 80(1): 136-152.
Zhang J,Yao Y, Xiao C,et al. The pollution characterization of black
carbon aerosols in the southwest suburb of beijing from 2013 to 2019
[J]. Atmos Pollution Res, 2023, 14:101669.

YRS B H:2022-04-20 EHE4RLE : TN IE

http://www.cnki.net



(IESCHLER 111 50)

A B C D
& 2A(KHIEAT) (B(50 pg/ml JEd54H) (C[50 pe/ml JEE4H (50 000x) 1.D[50 pwg/ml ZEE4H (50 000%) 153518 KSR, PMys XF RAW264.7 4RI [ 15 20

kg, 2 T 0E R RS 2011—2021 4EJL st Ti e K it & H 1
%ﬁ&gl’ﬂﬁﬁj\*ﬁ (IECWES 123 W)

P
S = 3 3
o o N o
S L = o
B A SR/

AR ()
g
o
)

S
S
i
PG BRI

_.
S
I

o

(o)}

o
|

o

=)

0 20 40 60 80 100 120 140 160
HIFE(d)

2 BT ISR EA S R K R 1k H IR A

ZEPH A IR TR 1 OO B AL T B 52

(IE3CULES 133 1)

RR
16
1.10
12
&
K 1.05
Iz 8
ES
4 1.00
0 0.95
0 10 20 30 40

ITRATE =R
B2 R[S AR RS O AR IE T RR (OGR4 = LA

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



