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Abstract East Asia’s summer weather variability driven by the monsoon circulation, the west-
ern North Pacific subtropical high, tropical cyclones, and quasi-stationary fronts requires kilo-
meter-scale three-dimensional analyses for high-impact weather monitoring. This research
assesses cloud microphysical fields from the Korea Analysis System (KAS) and their consis-
tency with RTTOV-simulated GK2A/AMI infrared imagery using two precipitation events: 30
July 2025, 0300 UTC (typhoon-related widespread cloud system) and 28 August 2025, 0000
UTC (synoptic trough-associated rainband). KAS analysis fields are used in RTTOV to simu-
late brightness temperatures for the GK2A/AMI 10.5 um infrared window channel, and are
compared with GK2A observations. Cloud fraction (CF), cloud liquid water content (CLWC),
and cloud ice water content (CIWC) are evaluated against LEO microwave 1D-var hydrome-
teor profile retrievals (NOAA-20/ATMS and Metop-B/AMSU) and the ERAS (the fifth-genera-
tion ECMWEF reanalysis) after temporal collocation and nearest-neighbor mapping onto the 28
KAS pressure levels. The simulated imagery reproduces the large-scale morphology of precipi-
tating clouds but shows a faint brightness temperature contrast between cloudy and clear
regions. KAS tends to show cloud structures to be relatively concentrated around 300 hPa in
both cases, and CF is generally larger than in the reference datasets. CLWC exhibits concen-
trated biases and RMSE in the lower troposphere, whereas the structural agreement improves
somewhat in the mid-troposphere. For CIWC, case-dependent differences are evident: in one
case the spatial distribution of ice differs from that of the reference datasets, while in the other
case the spatial patterns are similar but noticeable differences in ice amount remain.
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HE5S Hole A Yo|thDo et al., 2023; Moon et al.,
2023; Katzenberger et al., 2024; Wie et al., 2024).
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THPark et al, 2021; Kim et al, 2024; Lee et al,
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o B TR QA A A A5
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25 hPa)yS &3ty Y YHHAANA Z=23d S 2 AT A3 e (1) KAS 7|8 FEEY
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Fig. 1. Observed GK2A/AMI 10.5 um brightness temperature (Tb; K), KAS-based RTTOV-simulated Tb (K), and their
difference (Sim — Obs; K). (a-c) Case 1 (30 July 2025 0300 UTC): observed Tb, simulated Tb, and Sim — Obs. (d-f) Case 2 (28
August 2025 0000 UTC): observed Tb, simulated Tb, and Sim — Obs. Shading indicates Tb (K) in (a, b, d, ¢) and Tb difference

(K) in (c, 1).
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Fig. 2. Vertical profiles of cloud fraction (CF) within a 200 km radius of the analysis center for two precipitation cases. (a)
Mean CF profile from KAS, ERAS, and LEO-SAT, (b) Bias (KAS - reference), (c¢) RMSE, and (d) correlation coefficient
between KAS and the reference datasets for Case 1 (30 July 2025, 0300 UTC). (e)-(h) Same as (a)-(d), but for Case 2 (28
August 2025, 0000 UTC). Green lines indicate the original KAS CF profile, while red and blue line consistently represent
ERAS5- and LEO-SAT-based quantities, respectively, both the mean profiles and the statistical comparisons with KAS.
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Case 1 (2025-07-30-0300 UTC)

Cloud Fraction (0-1)

Fig. 3. Horizontal distributions of cloud fraction (CF) at 925, 500, and 300 hPa for Case 1 (30 July 2025 0300 UTC) and Case
2 (28 August 2025 0000 UTC), shown over the same geographic extent as the KAS domain: (a-c) KAS, (d-f) ERAS, (g-i)
LEO-SAT retrieval. The color scale is common to all panels and ranges from 0 to 1.
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Fig. 3. Continued.
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Fig. 4. Vertical profiles of cloud liquid water content (CLWC) within a 200 km radius of the analysis center for two
precipitation cases. (a) Mean CLWC profile from KAS, ERAS, and LEO-SAT, (b) Bias (KAS - reference), (c) RMSE, and (d)
correlation coefficient between KAS and the reference datasets for Case 1 (30 July 2025, 0300 UTC). (e)-(h) Same as (a)-(d),
but for Case 2 (28 August 2025, 0000 UTC). Green lines indicate the original KAS CLWC profile, while red and blue line
consistently represent ERAS5- and LEO-SAT-based quantities, respectively, both the mean profiles and the statistical
comparisons with KAS.
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Fig. 5. Horizontal distributions of cloud Liquid Water Content (CLWC) at 925, 500, and 300 hPa for Case 1 (30 July 2025 0300
UTC) and Case 2 (28 August 2025 0000 UTC), shown over the same geographic extent as the KAS domain: (a-c) KAS, (d-f)
ERAS, (g-i) LEO-SAT retrieval. The color scale is common to all panels and ranges from 102 to 10' g m™.
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Fig. 6. Vertical profiles of cloud ice water content (CIWC) within a 200 km radius of the analysis center for two precipitation
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represent ERAS- and LEO-SAT-based quantities, respectively, both the mean profiles and the statistical comparisons with KAS.
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Fig. 7. Horizontal distributions of cloud Ice Water Content (CIWC) at 925, 500, and 300 hPa for Case 1 (30 July 2025 0300
UTC) and Case 2 (28 August 2025 0000 UTC), shown over the same geographic extent as the KAS domain: (a-c) KAS, (d-f)
ERAS3, (g-i) LEO-SAT retrieval. The color scale is common to all panels and ranges from 107 to 10 g m™.
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