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In this study, retrieval algorithms for bromine monoxide (BrO) and water vapor (Total
Column Water Vapor, TCWV) have been newly developed using GEMS measurements.
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 Slant column retrievals of BrO and TCWYV are based on a non-linear least squares method by directly fitting
the modeled radiance spectrum to the measured spectrum.
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s* Atmospheric River events (9 July 2024)
GEMS

2024/07/08 23:45 UTC 2024/07/09 00:45 UTC 2024/07/09 01:45 UTC 2024/07/09 02:45 UTC 2024/07/09 03:45 UTC

100°E  110°E 120°E 130°E 140°E 150°E 100°E 110°E 120°E 130°E 140°E 150°E 100°E 110°E 120°E 130°E 140°E 150°E 100°E 110°E 120°E 130°E 140°E 150°E 100°E 110°E E 130°E 140°E 150°E 60

+*Flow chart

Viewing geometries Pa rameter NOte 40°N dl 40°N 40°N[ 40°N 40°N [ 40°N 40°N | g 40°N 40°N [ g 40°N
7| ] A Fitting window: 326.0-356.0 nm : : 50
GEMS L1C 30°N 30°N 30 30°N 30°N ,".'.-. 30°N
product [T Spectrum averaged over the whole 2
Spectral calibration L JLe Radiance reference spectrum 20°N 20°N 20 20 20 8 2oon 2000 3 - 20
domain for each CCD pixel —
¢ 100°E  110°E 12 30‘:;’ 1;0°E 150°E 0°E  150°E 0°E  150°E IE
l Solar reference spectrum Chance and Kurucz (2010) o
e i i 30 ﬁ
Spectral fitting 7 Surface pressure /17 e ‘—( GMTED 2010 < Undersampling correction spectrum Chance et al. (2005) 2
2020107102 0% UIE wae 150 2020707199 02413 UTE o 1o 202%/07/00 08513 INC o o 2028197109 0T UIE vioe 150 G
v P Rotational Raman scattering spectrum  Chance and Spurr (1997) ' g ' ,20'_
/ BrO ASCD / # Surface albedo /Z— OMI_Earth Surface Vibrational Raman scattering spectrum  Chance and Spurr (1997) 40N
1 ~Climatology _~ BrO cross section Wilmouth et al. (1999), 228K 0N 10
AMF calculation | /Clmm fraction & Z ( GEMS L2 < O, cross section Serdyuchenko et al. (2014), 243 & 273 K 20°N
@ 340 nm / Cloud top pressure Cloud product 0
¢ The fi rSt-order Taylor Series expanSion = 100°E  110°E 120°E 130°E 140°E 150°E 100°E 110°E 120°E 130°E 140°E 150°E 100°E 110°E 120°E 130°E 140°E 150°E 100°E  110°E 120°E 130°E 140°E 150°E
G O ab 043 and 273 K Pukite et al. (2010) . . .
mj/ /L GONE 0, prote or O, absorption (243 an ) TROPOMI * Both GEMS and TROPOMI detected atmospheric river evens passing
T : ([ Simatoloay ) 0,-0, cross section Finkenzeller and Volkamer (2022), 293K h h S h K J I_ I_ . . .
: 2024/07/09
/T — / |y - —— T — 2280, . through South Korea on 9 July 2024, resulting in extreme rain.
otal column : Iy 2 < . . . . . .
L/ aomne 4 (000 SO, cross section Birk and Wagner (2018), 293K ¢« GEMS and TROPOMI showed similar spatial distribution, but GEMS TCWV
: S : i
S oo oeross secton chance and Orphat (2011 300 2 values showed lower value than TROPOMI
Scaling polynomial Fourth order : . . .
3 U | , Y * mainly due to the combined effects of input data difference for AMF
uper-Gaussian slit function Beirle et al. (2017) -
Wavelength shift e —— calculation (surface albedo, cloud fraction, and cloud top pressure)

TROPOMI TCWV [kg m~2]

¢ BrO plumes during volclanic eruption (14 Aug 2021)
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 BrO plumes were co-detected with SO, from both GEMS and =
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* From the timeseries of monthly mean BrO (0.1°x0.1°), GEMS showed similar

variability but systematically lower values.
From the scatter plot, GEMS and TROPOMI showed moderate agreement (R=0.64).
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