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Evalua ing the contribution of Advanced Technology Microwave Sounder
(ATMS) in the Brazilian Numerical Modeling and Data Assimilation System
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The recent discontinuation of the Advanced Microwave Sounding Unit (AMSU-A) in (I) Melissa hurricane: event characterization (IV) Preliminary results: impact of the radiance data assimilation from ATMS
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the NOAA series satellites (NOAA-15, 18, and 19) gives the (I) Advanced Technology . :
Hurricane Melissa formed over the

Microwave Sounder (ATMS) sensor greater relevance in the process of assimilating : _ .
microwave radiance data, and this fact is the motivation of this study. Therefore, Caribbean Sea from a tropical disturbance

understanding and studying the impact of assimilating ATMS sensor radiance under favorable COIldlthIlS,. 1ncluc;l1ng warm
channels becomes essential for developing a more realistic numerical weather | 54 surfeolce IETIDETIHES high moisture, and
forecast, especially in extreme atmospheric conditions such as storms, cyclones, and low Ve?rtlcal wind shefar. The ot gradually
hurricanes. Thus, this work presents results on the impact of ATMS sensor data organlzgd as convection intensified .around a
assimilation on the numerical forecast of (II) Melissa hurricane, which reached developing low-pressure center, leading to the

250
980 A

re (hPa

960 - 200

Wind speed (km/h)

T T
1612 3112

Date (DayHour)

|
940 1 0900

0112

- 150 =2

Sea level pressu

AMSU-A CH13 | ATMS CH14 | - Stage 03 010ct-310ct 2025

| O T
g ‘.\‘,:.‘ \-'!‘\ L A 1) su'y, & ‘\‘ 3ol

920 A

100

900 A

Q

category five on October 27, 2025, in the Caribbean Sea, Central America. The (III) formatmp tha tI‘OPlC&ll cyclone. chafn h}fat TR | | . -
g - = = = = = = 1gure 1: (a) Sea level pressure RN 0112 0900 1612 2400 s saan St SA40 SHis
Numerlcal MOdellng and Data ASSlmllatlon SYS tem (SMNA) 1S US ed 11 thls StUdY ContTnt = t = reglon Suﬁpported lts urt = a}?d Wl\i/[n(i Speeclll — Serie?b())f i % Fi O-A global Dat;D?Hour)b' i Figure 3: O-A global meaflat;gaey:(i;ri)as correction, channels 14).
. - : = = - - - - the elissa hurricane. N i igure 2: O-A global mean before bias correction, + O- ,
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the ATMS sensor and assess their contribution to the improvement of the
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(I) ATMS sensor: technical details
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(IIT) SMNA: configuration and experiment designer
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The Advanced Technology Microwave Sounder (ATMS) flies aboard the Joint Polar
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Satellite System (JPSS) series: Suomi NPP, NOAA-20, and NOAA-21. | Data SMNA: Numerical Modeling and Data Assimilation System = - 5 = & :
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With 22 microwave cha.m.nels, ATMS 1ntegrattes capegblhtles s1m11a.r to AMSU-A and [ Comentional m -
MHS (Microwave Humidity Sounder), enabling precise atmospheric temperature and || ——== BAM & GSI Configuration =
- a1 | SatelliteWinds ‘ The Figure 4 shows that the global mean (O-B) time series in the
umidaity proulng. GPS Radio Occultation BAM Model experiment with the ATMS sensor exhibits a lower bias
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Channels 4-15 ;*‘, A ' / U o such as Melissa hurricane. Figure 5 shows that the difference between the analysis and the first guess over the Caribbean Sea
A h al; 1 h 1 h WMO format — : j GSI Data Assimilation on 28 October at 18 UTC highlights the recirculation region of Hurricane Melissa and identifies areas of wind acceleration
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Channels 17-22 @ = r D ,', . Minimizal:io 151 Iy :C Bi-Conjugate Gradient The results reported here are the first using the ATMS data in this center, and they are
— Atmospheric humidity profiling (lower to upper troposphere) Eig; ?&%’S%ngﬁi‘/gi 1 NWP & Background errors: Static B matrix essential for establishing a consistent radiance database for the assimilation process in
: | _ 3 ' y the new Brazilian climate prediction model being developed by CPTEC/INPE and
Window Channels (Surface & Clouds) - .
— . . AMSU-A ATMS partners, the Model for Ocean-laNd-Atmosphere PredictioN (MONAN), in phase of
Channels 1, 2, 3 and 16 Additional data: AMSU-A radiances (MetOp . .
Surf = T i g , A satellites), Atmospheric Motion Vectors Sat. Channels Sat. Channels imprementation and test.

— Surface emission, clouds, and precipitation detection - — . = .
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