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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. This article uses OMI satellite data from March 2016 to
February 2021 to analyze the temporal changes of annual, seasonal, and monthly ozone profiles in
the Yangtze River Delta and Pearl River Delta. The results show that: 1) within five years, the an-
nual, seasonal, and monthly average ozone profiles in both regions show a bimodal inverted “M”
shape, which is due to the fact that ozone in the atmosphere mainly exists in the ozone layer,
which is located in the stratosphere; 2) in terms of interannual characteristics, the lowest, highest,
sub peak, and valley levels of ozone profiles in the Yangtze River Delta and Pearl River Delta are
consistent, but the lowest, highest, and valley values in the Yangtze River Delta are lower than
those in the Pearl River Delta, while the sub peak values are higher than those in the Pearl River
Delta. Compared with 2016, in 2020, the average ozone concentration in the 16~15 layers of the
Yangtze River Delta and Pearl River Delta showed a downward trend, while the average ozone
concentration in the other layers showed an upward trend. Among them, the most significant de-
crease in ozone concentration is in the 16th layer, while the most significant increase in ozone
concentration is in the 17th layer closest to the ground, which is closely related to the increase in
biological emissions accompanied by social development; 3) in terms of seasonal characteristics,
the lowest ozone concentration in the 0 layer of the two regions shows a seasonal characteristic of
spring and summer>autumn and winter, while the highest, second peak, valley values of ozone
concentration in the layer and the 17th layer which is closest to the ground have different season-
al variation characteristics. This is due to differences in climate, power transmission, biological
emissions, and photochemical processes between the two regions; 4) in terms of monthly charac-
teristics, the highest ozone concentration occurs in the layer where the highest value is located in
both regions in January, while the other lowest values, sub peaks, and valleys occur in different
months during the 12-month period. This also indicates that the two regions have different vertic-
al distribution characteristics of ozone under the influence of different atmospheric circulation.
Besides, the function fittings were also performed on the five-year average ozone profiles of the
two regions, and the function fittings effect were very good. The output formula R? was close to 1,
with values of 0.94 and 0.97, respectively, which can provide support for further research on the
ozone profiles of the two regions.
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Figure 1. Five-year mean annual ozone profile in the Yangtze River Delta
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Figure 2. Five-year mean annual ozone profile of the Pearl River Delta
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Figure 3. Five-year mean ozone profile fitting function of the Yangtze River Delta
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Figure 4. Five-year mean ozone profile fitting function of the Pearl River Delta

Bl 4. %k=AAFTHREBLEI SR

_2.9136-0.1845x” +0.0072x" —0.0001x° +6.176x107 x*
T 120.0668x7 +0.0070x" —1.8892x10°x° +7.7570x10" x*

03414 +58485.7555x” —1552.4355x* +21.7974x° —0.1705x"
1+10944.1338x” —522.4573x" +8.4493x° —0.0459x*

hE 3 ME 4 DLEAR T AR 2 AT, RPEEE 1, REIESCRIRLE, W ARTRHT4)5E
BB AE

32. K=/, BR=ARSEEENISE
K= MAEBR =M 2016.3~2021.2 FLAEFNT-FHREAFmLWE 5 5K 6.

R*=0.94 1)

,R* =0.97 2)

DOI: 10.12677/ccrl.2024.131001 5 SR AR


https://doi.org/10.12677/ccrl.2024.131001

FEE %

16 —=— SRR
—— 5EH
141 —— SRR
ol R
m10F
& 8F Z
T
6F
4t
2F
O L L L 1

1 1
0 10 20 30 40 50 60
REKE (DU)
Figure 5. Five-year seasonal mean ozone profile in the Yangtze River Delta
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Figure 6. Five-year seasonal mean ozone profile in the Pearl River Delta

E 6. %=BAFSFHTHIREARE

DOI: 10.12677/ccrl.2024.131001 6 SR AR


https://doi.org/10.12677/ccrl.2024.131001

SR A

HHE 6 AP0, ARk = VU R SR i AR E I AR 0 )2, XS B ZRT5-F3ME 40 2978 0.343 DU,
0.369 DU. 0.335 DU #1 0.320 DU, BMEZF > HF > KFE > LFas, WUANFWRERE R SE
W7 2, WHNEFSME S BN 64.174 DU. 66911 DU, 62.725 DU fl1 57.943 DU, 2 EF > #
Z > KEFE > XFMER AT REIRERIEEIIE 9 )7, XRNZETTFIE S W28 46.547 DU,
48.925 DU, 45.548 DU #1145.963 DU, 2MEZFE > FF > XF > KEREH:, HEIBILE - E, Xt
N HIZE A 2 1204 40.604 DU, 43.926 DU. 41.404 DU #139.390 DU, £ E=E > K=E > HZE >
AR BRI AT 17 J2 IV 2R R B R T 34E 40 3l 478 10.140 DU, 7.021 DU, 7.293 DU
M7315DU, RIMEFEFE > £F > KFE > EENFENRHE.

ZE LRTR, AENK =M S5ER = ARIVERER 0 B RAEREY ZMERE > KB TRE; &
EFTTER 7 2R e R IR R S/ IME HBEAZR[13] [14]; IRIEEFTTER 9 2 LB AT
TEM 8 |2 R AR I E N IR K E s Bt TR Sl 1) 17 J2 RAIR I TE 2 I B K -

33. K=A. R=ARSELBAMIFE
K=M5Ek=412016.3~2021.2 L A FHRE LT R0 wE 7 5K 8.

16 | ——3H 16 —=—6H

——4H ——7H

14} sH| 14t 8]
12+ 121
K10} 10}
& 8r ® 8f
I iy
6r 6l
4t 4t
2 2t

0 1 1 1 1 1 1 0 1 1 1 1 1 1

0 10 20 30 40 50 60 0 10 20 30 40 50 60

FLEIKREE (DU) AW (DU)

16 + —=—9H 16 ——12H

——10H ——1H

14 + e 11H 14+ 2R
12 12}
g 10| i 10F
= 8l = 8l
it R
6 6l
4t at
2+ 2r

0 1 1 1 1 1 ! 0 1 1 1 1 1
0 10 20 30 40 50 60 0 0 20 3 40 50 60
SR E (DU) B4R E (DU)

Figure 7. Monthly average ozone profile in the Yangtze River Delta
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Figure 8. Monthly average ozone profile in the Pearl River Delta
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