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Abstract: We investigated the effect of spectral fitting wavelength interval variations and selection of

were retrieved from the combinations of multiple spectral fitting intervals and absorption cross-sections.
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The observation was carried out at the site 0.53 km away from a combustion site located in Gimhae from
December 1, 2023, to January 23, 2024. The radiances were obtained on the line of measurement sight
toward the stack of the combustion facility. The best spectral fitting intervals were found to be from 305.7
to 321.1 nm. In terms of the absorption cross-section dependency, the SO, (293 K), O; (223 K, 243 K)
show the best spectral fitting for the observed radiances with both the smallest fitting residual and SCD
error. The effects of the fitting interval and cross sections found in this study can be useful information for
improving SO, retrievals based on UV hyperspectral measurements.
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Fig. 1. UV-Vis hyperspectral instrument.
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Fig. 2. Flow chart of SO, SCD retrieval.
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Table 1. List of the wavelength range used by each study

Reference Wavelength range (nm) Length (nm)
Wang et al. (2017) 307.5-330 22.5
Schrejer et al. (2015) 307.5-328 20.5
Pikelnaya et al. (2013) 305.7-321.1 15.4
Seyler et al. (2017) 307.5-317.5 10
Hong et al. (2021) 307.5-315 7.5
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3134293 K; Bogumil et al., 2003), 0] A8} 4~(294 K; Vandaele et al.,
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Table 2. List of the absorption cross-section used by each study
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Table 4. Results of retrieval for each case of absorption cross-section
Gossecn Nofct 6 10l e 6 105 ol ) 6 10% moe. )
tifiiasviﬁi'ﬁ&ﬁﬁ;l 1,707 4788 x 107 6.246 1.998
Case 1 1,612 4916 x 1073 4.661 2.023
Case 2 1,613 4,940 x 1073 4.499 1.974
Case 3 1,702 4654 x 1073 7.869 1.940
Case 4 1,697 5.082 x 107 6.632 2.085

https://www.kjrs.org

381


https://www.kjrs.org

Korean Journal of Remote Sensing 2024, 40(4), 377-385

=
=0
7

S7h 07N 7 i, ol ALSIe §LTh A g WA e 2219 o
AL}l B AR E ST 7} 4.66 x 10 molec. cm™ (molecules/cm?),
4.50 x 10" molec. cm~& 7]& 9] o]At5}5 S 4thH A2 ARR S X
AT H A FO S BT 0F FATHAS WA Case 3
o] Aol 1702707k AE E o] = A = HlolH /7t 7 B
UL, 7P 2 0] & Zho] A5 9} o4kl AFE @ AE B
LYY S| E FHTHAS AT Case 49] £ 0 &AM 5

73} 7173 A3 Bt o) Abake} AL

Aol 5 &elsty] fish o | mpg bl thek S AR o ARE
e EFHHA 21 A IS 7|E0E 471A] 24 0f High 4t
40
Data point
253 — 1:1line
o —— N=1285
£ R=0.85
< 30 Y =0.68X +0.55
b
©
£
o
‘_C’
E 20 4
=)
o
@
o~
a
o 10
[4]
(%]
L]
o
0 T T T
0 10 20 30 40
$09 SCD [x1016 molec. cm'al
(a)
40
Data point
. — 1:1line
o3 —— N=1445
E R=0.75
® 30 Y =092X +2.35
2
©
£
o
‘_C’
E 20 4
=)
o
w
o
2
- 10
[ 1]
w
L]
o
0 T T T
0 10 20 30 40

S0, scD (x10"® molec. em™)

()

>
oo
i,
ok
i
HURRE
r_E‘ .
)
BN
=l
|o
>, of,
R (=
o3l
)

>,
i
o,
off
1
it
e
s
A
Sl
rln
BN
[
:‘l
o)
R
=
Y,
::l
=2

TS Hoh
FBA7H 0752 717 AA WA 717 (slope)= 0.92
EUT 7127177 %ol Case 39 2 0.2 4t
ol A EE 7t 710l He 2004 e
R T} =04 A H(interceptor) E3F 71 7] wf&of H]
ATE Hole Aoz & & Atk olitels F4ud
Case 17} Case 2] 70l &= th2 273} v w st A v}o] vl 5
7HEA WA, ZELH S| = T HAS A 213 Case 4242 H]
i Ao AL 712717 B A Ut

to
Iy
el
i
i
re
2~
o
rE
o,
o l‘_?ﬂ
@)
&
o
(O8]
&=
=
=]
o,
o

T ]

ot
flo of ot N o py Sk
HoBH o & o

Bl
%

AT

oz

)

I o
NorE
o o

s

i)
o
N,

40

Data point
= — 1:1 line
“ —— N=1290
E R=0.84
@0 Y = 0.65X + 0.48
]
5
E
w
‘_O
% 20 |
[a]
(8]
(7]
o
a
& 404
@
(7]
L]
(8]
u T T T
0 10 20 30 40

$05 SCD [)(1(]."i molec. cm'3]

(b)
40
Data point

s — 1:1line
© —— N=1433

E R=0.86

£ a0 Y=088X+1.24
3

©

E
w
‘_O

= 20 -

(]

o

(]

o

2

-« 104

[ 1]

w

L]

o

u T T T
0 10 20 30 40

50, 5CD (x10'® molec. cm?)
(d)
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