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Abstract

Among various observation methods, satellite remote sensing has the advantages of wide cover-
age, long time series, and high repetition frequency, making it one of the most important means of
observing atmospheric ozone at present. The Pearl River Delta is one of the regions with the high-
est frequency of typhoon landfall in China, and also one of the regions most affected by typhoons.
In order to better understand the changes in ozone profiles before and after typhoon landfall in
the Pearl River Delta region, predict and warn typhoons, and prevent and control ozone pollution,
this article selects OMI satellite ozone profiles before and after 19 single typhoon cases landfall in
the Pearl River Delta region from March 2016 to February 2021, and analyzes the changes in
ozone profiles before and after single typhoon landfall in the Pearl River Delta region. The results
showed that: 1) The single typhoon affects the vertical distribution of ozone in the Pearl River Delta
region, resulting in different ozone profiles before and after typhoons; 2) Most single typhoons in
the Pearl River Delta make landfall in summer and autumn; 3) Among the 19 single typhoon cases,
there were 12 cases where the concentration of ozone column in the troposphere and stratos-
phere decreased after the typhoon, 2 cases where the concentration of ozone column in the tro-
posphere and stratosphere increased, and 5 cases where the trend of changes in ozone column
concentration in the stratosphere and troposphere was opposite.
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1. 5I8

ROy R — MRS, MREEMEE AL —, FEEETRPRED, o s s
I 43 % b ER A A4 5 1) A B B S IR BRAE 25 R4, T30 K B LA 02— — k3
Y1) [2] [3] [4]. v P O SR AR 2 i N KR A I A7, TR S B R 5 P R 2 T
SARE. BESE. B0, BOIERRRIS] [6]. SEAER, ABRISLEKRE RILRERINIET, AR
S FLAE LA B KI5 Yz — 7] AR 2 SRR A AR B T e 3 S U K110 fe 2 T S
L I Ok, RATSUEIA DRI E RIS R I E A, R RS e
ASBEF (15 5 [8] [9].

KA KRR A BRI A AT 50 0 AT, L S B R TR B 4 A P AL R 15
A5 (A5 B IA10], T & RIS R TR BLAMA o TR L, TR 5C 4 JRGRT S Bk = A 0 X L AEUBRZRA 1,
AN RATS R RS % . ERMMM T, TURBRAAE S . HEFEI. fEK
B, R H A R BRI S A T B — . R, A5 S0 N 2016.3~2021.2 4 45 T AF Y 5 Bk
SHRTE S DL KA (9 OMI SR BRER TR L, 40T Bk = A X 4 KT SLEUBR A AU s

2. BREMSE
2.1. ¥
BAEREEIERE OMI [#) Level 2 B4 7" OMO3PR, %/ MM V.8 MEH:, iRZEAE 10%LL T,
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B AR AN R AT R NASA KA EOS (Earth Observation System)¥#i ™ i kR A% i HDF-EOS 5
Swath, AN Ei 4 25 14 A0 B B HAE S 2 3URT 1 R AR ECHE $ o 12 iR SRR IR B EAT UL A ISR
A8 MHBTH 2R SZ T 18 J2 i B2 AU e idls, (036 17~0 2, b 17~12 EXREEX LR, 12~0 )2
XN 82 SLA MK L DU(Dobson Unit) AL, 28 i A4S B rT 2% OMI KA 7™
fm SCARY (http://disc.sci.gsfc.nasa.gov/AIRS/0zone/documentation/docs/omi-spie-2003.doc) .

f M E By 2016.3~2021.2 1A 5 B Bk = A X AT A R 6 X, B E P RIRE G XM
(http://typhoon.nmc.cn/web.html) .

22. A%

ARG EIRE 75N SoH NASA B 7 S HEE FI/NERE 1 ke N3 HDF #5105 4G Bk R
AR AE, B NASA B 7 WS HEEF/NEF 2 ) OMOSPR i 4f £ 45 Hh 4 B Bk = 1 H [X
(112°~114°E, 21°~23°"N)RE LIy csv #%3, SIBRIERCEE 5 PRI H EXCEL T H SRR 41y
{8, fJa H origin i H X B 5L 4AU R 28 P

ARG R TE A & XIEITER= /X% 1000 m WIFEE, @B HEE XI5 1000 m #h450, 4R
Bl = RN ERIFIEAERTE =K, GRZE = RAGRERAGHE =K. HTAAAE G X 8 8] bHIR 5 a2
[FF BRI S, SRS, TEREIRA G RATE 3 R RAFLEHE, Fit, KX ER
Z [E)[aIRg /N 3 R 2 & EH .

3. BZR5118
3.1 BR=AEBEANAIEREEEIILL
2016~2021 FAEMHER = A H 6 KB H R & 1.

Table 1. Date of occurrence of single typhoon in Pearl River Delta in five years

F 1 AFKH=AREENHLIEH

AR AR BI=R 14318 JE=R
1601 JE{14F NEPARTAK 7.4~76 7.7~7.10 7.11~7.13
1608 Hi1k: DIANMU 8.12~8.14 8.15~8.20 8.21~8.23
1612 Fg)!] Namtheun 8.28~8.30 8.31 9.1~9.3
1617 fifi 4 MEGI 9.24~9.26 9.27~9.30 10.1~10.3
1724 #32% HAIKUI 11.7~11.9 11.10~11.13 11.14~11.16
1806 1% GAEMI 6.10~6.12 6.13~6.15 6.16~6.18
1816 N1%43% BEBINCA 8.6~8.8 8.9~8.17 8.18~8.20
1826 £ 4 YUTU 10.27~10.29 10.30~11.3 11.4~11.6
1904 A B MUN 6.29~7.1 7.2~75 7.6~7.8
1907 FH1H WIPHA 7.27~7.29 7.30~8.4 8.5~8.7
1926 [ KALMAEGI 11.15~11.17 11.18~11.20 11.21~11.23
1928 Jt % KAMMURI 12.1~12.3 12.4~12.5 12.6~12.8
1929 3% PHANFONE 12.24~12.26 12.27~12.29 12.30~1.1
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Continued
2001 %1% Vongfong 5.13~5.15 5.16~5.18 5.19~5.21
2002 %51 Nuri 6.9~6.11 6.12~6.14 6.15~6.17
2003 x4z 5w Sinlaku 7.28~7.30 7.31~8.2 8.3~8.5
2006 >k 5243 Mekkhala 8.6~8.8 8.9~8.11 8.12~8.14
2011 £ #5 Noul 9.14~9.16 9.17~9.18 9.19~9.21
2022 ¥ Vamco 11.9~11.11 11.12~11.15 11.16~11.18

Pk = ff1 2016.3~2021.2 1 4= 1R # & JRUAT J S AR 2ok bh i 1 1~19.
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Figure 1. Comparison of ozone profiles before and after typhoon NEPARTAK
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Figure 2. Comparison of ozone profiles before and after typhoon DIANMU
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Figure 3. Comparison of ozone profiles before and after typhoon Namtheun
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Figure 4. Comparison of ozone profiles before and after typhoon MEGI
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Figure 5. Comparison of ozone profiles before and after typhoon HAIKUI
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Figure 6. Comparison of ozone profiles before and after typhoon GAEMI
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Figure 7. Comparison of ozone profiles before and after typhoon BEBINCA
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Figure 8. Comparison of ozone profiles before and after typhoon YUTU
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Figure 9. Comparison of ozone profiles before and after typhoon MUN
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Figure 10. Comparison of ozone profiles before and after typhoon WIPHA
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Figure 11. Comparison of ozone profiles before and after typhoon KALMAEGI
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Figure 12. Comparison of ozone profiles before and after typhoon KAMMURI
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Figure 13. Comparison of ozone profiles before and after typhoon PHANFONE
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Figure 14. Comparison of ozone profiles before and after typhoon VVongfong
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Figure 15. Comparison of ozone profiles before and after typhoon Nuri
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Figure 16. Comparison of ozone profiles before and after typhoon Sinlaku
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Figure 17. Comparison of ozone profiles before and after typhoon Mekkhala
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Figure 18. Comparison of ozone profiles before and after typhoon Noul
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Figure 19. Comparison of ozone profiles before and after typhoon VVamco

E19. 6K “F5” AilERERLEIILL

HI&l 1~19 AT, & WU SRR ZR A e te, (EARMREEAE, RS 6 K. & XoRE.
ENJIHATI A AEHETR DL B DX SRR A K

DR T G K SRR R AL, X 2016.3~2021.2 FLAFE A R = AHLIX 19 AN G UEBITE & K
HIT i LSRR B T v 5 B A oo W) S (K R BB AR AL U R AT S0, fnke 2.

Table 2. Changes of ozone profile before and after typhoons in Pearl River Delta
#2 R=RAAENRIERERKTILIER

g EES Fam B EH(R) T et Pt R EH(Z) FEAR LA
1 JER(EE 15 1.69% 16 14.98%
2 H B} 16 17.66% 8 4.87%
3 w5 )1l 2 7.37% 15 13.17%
4 fifi 11 17 12.31% 0 5.48%
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Continued
5 b2 16 30.58% 17 12.71%
6 ¥ 10 15.07% 16 14.73%
7 DG 17 11.62% 16 9.19%
8 e ) 16 29.45% 7 17.66%
9 KB 0 3.93% 16 10.97%
10 H1 17 10.97% 9 7.59%
11 YN 17 2.98% 8 25.91%
12 Jb%8 0 10.70% 8 24.16%
13 B3 17 3.05% 8 22.82%
14 Hl 17 6.36% 16 13.55%
15 Py 0 9.42% 16 10.53%
16 F T 0 9.67% 9 19.90%
17 Kyihr 1 2.58% 9 12.93%
18 FAN 15 7.99% 8 20.87%
19 o 10 3.09% 15 8.54%

HI7¢ 2 W ML, BR=A1 19 DN EREBIH, A 4 G XNEBIHE G XS 3 KRR R AR AR,
HIEET L, 54EA, A 4 DGR EZEIE TR = AR A, W4 3; A 12 6 REGI EEEm
BR=SRE S P RIZER A, Wk 4 A 3 DG NEGI EEEWER =M THZ A A6, 0k 5; it
L, 19 N XSt 1R TR ELS A R SRR RE . SUiH AR B X G L RREAS R AR R A

Table 3. The single typhoon cases of Pearl River Delta mainly affect the distribution of ozone in the lower troposphere

T3 K_ATEEMNRERERENHESNES

e e & MR Ak =y
1 JEX(EES; HZ
2 bER &
3 [IEEEH =
4 P =
Tabl_e 4. The single typhoon cases of Pearl River Delta mainly affect the distribution of ozone in the tropospheric and stratos-
%eztr.lcﬂez%ig%ﬁuﬂxﬁ;ﬁ%ﬁ%ﬁ%ﬁﬁﬁ#ﬁ BEXESG
5 EAE S ENASUR Y Gt
1 HLB) "7
2 m HZ
3 fifi 1, &
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Continued
4 %3 R
5 B =
6 ENS kS
7 i FES
8 Ry =
9 RRPE S K
10 RY CES
11 AN =
12 2N &S

Table 5. The single typhoon cases of Pearl River Delta mainly affect the distribution of 0zone in the stratospheric

5 KZAXEFMITREREDTEENESG

P & M Z GG RS
1 1t% e
2 ESTh ES
3 Kk PES

32. R=AABNIIENARES EREREGHRET L
HNEEIF T RE K RS AT AL, X 2016.3~2021.2 TLAE N R =M HX 19 A& RE 4
AlJE 3 REIKAXRE 52 R EH R E B TS, Wk 6.

Table 6. Stratospheric and tropospheric ozone column concentration changes before and after typhoons in Pearl River Delta

F 6. K=AEBRAIEFRESNREREHRELZLER

S SRR B S SRR B
EN R

ARAENDU)  ARJEDU)  BHiEE AXETDU) &XUEDU)  EBiEE

Jefass 37.395 35.125 —6.07% 257.106 256.076 —0.40%
LR} 32.803 34.291 4.53% 256.176 254.370 -0.71%
Il 35.685 34.145 ~4.32% 259.279 254,692 ~1.77%

fifi £ 34.226 35.055 2.42% 238.601 241.154 1.07%
ok 32.736 35.380 8.08% 236.055 221.065 —6.35%

W3k 42,632 43.935 3.06% 253.984 271.674 6.96%
gk 33.924 33.140 -2.31% 272.126 263.056 -3.33%
B 35.198 38.398 9.09% 252.556 230.981 ~8.54%
A 38.608 36.944 -4.31% 255.462 251.325 -1.62%
Hin 28.139 34.794 23.65% 270.541 261.405 -3.38%
HEES 34.925 34.881 -0.13% 270.700 221.837 ~18.05%
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Continued
B[ 72! 35.862 35.104 -2.12% 268.749 221.672 —17.52%
e 3 35.652 35.116 -1.50% 253.981 210.467 -17.13%
pilc 50.930 50.284 -1.27% 257.577 255.498 -0.81%
Y 42.152 32.911 -21.92% 264.119 252.624 —4.35%
b 33.315 32.034 -3.84% 292.491 252.914 -13.53%
Kyihr 33.042 31.662 -4.18% 280.410 259.270 ~7.54%
AN 32.183 33.278 3.40% 278.017 240.902 -13.35%
AN, 35.226 32.955 —6.45% 241.471 239.917 —0.64%

76 1T, 7519 NG RERIF, 56 KETAHE, & XG55 Z 58RI S PR I 01
A 124 SRBEFTFRE R AR ES TSRO 2 4 P2 RIS SR AR 3 A R )
ZEES5A, k7.

B 7 770, BR=Af 5 NG RGBT GRS 5 T2 REAER T = S A a3 A &, T
& )G R IR H 2 32 FEONRE 5 P E Y A8 3 [11], A L & KR HE T Bk = b X 2
5 R R R BT M Rk . Hodr, 0HR)E SUAEIR AR IR VG N . 3.40%~23.65%, P )= R
AR FE AR AR FEJE B —13.35%~8.08% . 1] L, X 46 i & AR iE | Bk = ) SR B 7 7] B[k,
TR 6 R BT )5 P U2 IR 2 B R R 5 AR A 35— B50n] B2 IR /K P4k 5 etk 244 F K T 1

EAmiEER .

Table 7. Stratospheric and tropospheric 0zone column concentration change trend opposite before and after Pearl River Delta

typhoon case

R K=AERAEFRESMARREMHERELTHEEEREXNES]

SR E AR
5 & IR : :

PP e FiE
1 Hi R} 4.53% —-0.71%
2 NESA3 8.08% 8.08%
3 B ) 9.09% ~8.54%
4 FHiy 23.65% -3.38%
5 AN 3.40% -13.35%

4. GitERE

gZib, ARG IR

1) HGRGIRER = f X R AT A, AT F BUR L & XA S AN 5

2) BR=MEBGNKZ ALK TEL;
3) 19 MREREBIH, G RJE TR R AR R EGIA 12 4>, XRERCHLE
REFEREH TR ROIA 24, FREFRRZ R EEREARAGE A R =616 5 1
AE G518 7T AT I SR S5 2 AR A B R HEDN & XUEE R 00 AT A 28 TR AT T (A
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] 2% 5 A R R H (2018 YFC1506304) % Bl o

S E 3wk

[1] X5 FY-3A AR TR B4 el B 2040 1) o s 1) 5 58 S HLAE 5 X Tembin (2012) A1 Isaac (2012)H1 YL FH[I]. K
A2, 2014, 38(6): 1066-1078.

[21 BkAEdE, XUBR, BREML. T RERTRERD]. RS ZMRE, 2012, 6(6): 8-14.

[B] s, MELE, BRiES), & BRI RAGREHIREFIERIE L[] SR 5IHEER, 2020, 36(4):
59-66.

[4] ZEIg, 220, BRb, & ARG RIS P2 v R X R A R AT A [)]. SR SIS, 2018,
34(4): 59-67.

[5] FRSLHT, XOERE, AR, 55 KA T g LT SR AR R S s Y R A T [J). e, 2021, 174(6):
67-73.

[6] B&HI, Mol ZiEK, % REFEALGAIEERASETMMRZSII] &R LSRR, 2017,
37(1): 66-72.

[7] REEF, XIRE, P, 55 FET OMI HHE 1 AR Vg R AL SR B R S A AR E R AL [D]. FR R 548,
2020, 40(2): 438-449.

[8] EZ:, MK, BRBERK, . RAFARAEMNITHZ AR IRENI]. ESIEER, 2011, 20(22): 1320-1325.

[O] BDAe, HibedE, *E%ﬁ & LA DEBBONTEREL] BER, 2022, 26(5): 817-833.

[10] AJ7E, R, BT, 5. 0-33 2B RRRAAMAREE /A NSERNI]. B4k, 1986(15): 1165-1167.

[11] FFE, J59. G REEIIEShIAR TTL KIS 5 AR aE T[], <%k, 2016, 36(6): 760-769.

DOI: 10.12677/aep.2023.134128 1079 N RI R Y


https://doi.org/10.12677/aep.2023.134128

	基于5年OMI卫星数据分析台风对珠三角臭氧廓线变化影响
	摘  要
	关键词
	Analysis of Typhoon Impact on Ozone Profile Changes in the Pearl River Delta Based on 5-Year OMI Satellite Data
	Abstract
	Keywords
	1. 引言
	2. 数据和方法
	2.1. 数据
	2.2. 方法

	3. 结果与讨论
	3.1. 珠三角单台风前后臭氧廓线对比
	3.2. 珠三角台风前后对流层与平流层臭氧柱浓度变化

	4. 结论与展望
	致  谢
	基金项目
	参考文献

