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1. Motivation

e Very few radiosondes launched operationally over the region

® Limitation in both computational and human resources for regional

data assimilation of satellite radiances
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2. Objective

This work aims to provide an overview of the current usage of L2 soundings in the data assimilation and
numerical weather prediction system at the National Meteorological Service of Argentina (SAP.SMN),
along with sensitivity experiments to evaluate the impact of the humidity and temperature retrievals
assimilation.
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| A mesoscale convective system (MCS) developed over central Argentina.

Svystem characteristics:

Experiment

POL+G16SND

=> 4D-LETKF-WRF DA system: Local Ensemble Transform Kalman Filter
coupled with the Weather Research & Forecasting model
=> 4 km horizontal resolution, 60 vertical levels
=> 40 ensemble members
=> Boundary conditions: 0.25° GFS perturbed using 0.5° GEFS forecasts
=> Multi-physics scheme: WSM6 and Lin for microphysics (1-moment); YSU,
MYJ and SH for PBL
=> Hourly analyses from 19 UTC 13 Dec to 18 UTC 14 Dec (24 cycles) using 10
minutes slots for DA
=> RTPS inflation (alpha 0.95)
=> Localization: 180km (H) and 0.4 In P (V) (for radar: 25km (H) and 2km (V))
=> Vertical S.O. (25 hPa) applied to IASIRT, NUCAPS, G16SND, G16DMV
=> S.0. for radar: 6km (V) and 1km (H)
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IASIRT: the Infrared Atmospheric Sounding AlRSRT:lZ W =T T e T

(CrlIS)

satellite

and

Administration

the

Interferometer on board the European MetOp
satellite series
NUCAPS: the Cross-track Infrared Sounder
Advanced
Microwave Sounder (ATMS) onboard the Joint
Polar Satellite System, using the NOAA Unique
Combined Atmospheric Processing System

AIRSRT: the Atmospheric Infrared Sounder on
board the National Aeronautics and Space
(NASA) Aqua polar-orbiting

G16SND: the Legacy Vertical Temperature and
Moisture Profiles from GOES-16
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4. Operational usage of L2 soundings for regional analyses (SAP.SMIN-ANA)
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NUCAPS: CONAE Earth Observation Satellite Direct Broadcast (EOS-DB) products using
the Community Satellite Processing Package (CSPP) with JPSS and METOP data

90°W  80°W 70W 60W 50°wW 40W

90°W  80°W 70°W  60°W 50°W  40°W

90°W  80°W  70°W  60°W  50°W  40°W 90°W  80°W 70°W  60°W 50°W  40°W

ADPUPA BN RAW EEE PROC

0.8

1000 A

- o 0 g Temperature £, | Very few
Ensemble Forecast Sensitivity to Observations Impact . and m?i?t“re w radiosondes!
What is EFSOI? An objectively quantification of the | | :f”'” Forecast error 2 retrievals from ST
. . . . | le(0|-1) reduction duetoy § both polar and 2702pr 03 06 09 12 15 18 21 zgogpr 03 06 09 12 15 18 21 2902pr
impact of each assimilated observation. gl X Xt | assimilation 3 04 . , e 1)
) o I MI ¢ Bias change maybe geostationary —
The difference between the errors of the forecast s ! +vaf')-f_ » g related to GOES-19 satellites are | o0
initialized from the analysis with the assimilated = ¢ i e i Jperations beginning luable &
i _ 1 I | i (7th Apr/l) very valuable ¢
observation versus the forecast without that T=-1 T=0 T=t 2 -
Observation iS Calculated Previous Analysis Evaluation Forecast Time (EFT) 2 tOOlS for fl" n 8
’ . analySIS - ga pS In the ”00 03 06 09 12 15 18 21 00 O3 06 09 12 15 18 21 00 0'3'
a) Beneficial impact rate [%] b) Beneficial impact rate [%] ¢) Beneficial impact rate [%] i EFSOI Was Calculated for 1-h Evaluatlon FOrecaSt description Of ey Tlme?{JTC] i
Time (EFT), considering the own DA analyses as the  pe —=
ADPSFC ADPSFC A ADPSFC the Verifying trUth atmosphere glo‘:
Gl6DMW 516DMW - 516DMW %j f. ] I ] o _ GEOSND and gloz |
ADPUPA ADPUPA - ADPUPA E Bene ICIa ImpaCt rate [/O] ) ° [ % NUCAPS " 0'9‘ '1'2' '1'5' '18 = 280'2p'l"0l3' '0'6 '0'9' '1'2' '1'5' '18 '2'1 2902pr
# of obs beneficial / # of total obs E retrievals may Tie T
NUCAPS NUCAPS NUCAPS % be better :NUCAPS
ST - ASRT b) Beneficial impact rate [%] c) Beneficial impact rate [%] 106 § exploited in § 105;
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60 Vg;ﬁggﬁtﬁ: V§;28223$ % retain more IIIIIIIII Il | """" |
POL POL+G16$ND ALL dg\zl:E/A\Bﬁ:::: dg\zl:xgﬁ:;{ information 2702pr 03 06 09 12 15 18 21 is:/?p[uo.:c] 06 09 12 15 18 21 2902p 03
rhs-ADPSFC A rhs-ADPSFC - 105
ps-ADPSFC { ps-ADPSFC 1
The beneficial impact rates of the polar T&Q i AT J =
retrievals are general greater or equal to 50%, but tﬁggfﬁﬁi tg?§§§§= g &
when more sources are included the value decays. A AR 2| | The OMA and OMB statistics from 2025/02/01 to 2025/04/25 ¢ EARNE .
Geostationary T&Q retrievals show beneficial impact 10 § for GEOSND T and radar Z show a properly behaviour of the DA 21 . '
rates greater than 50% for both experiments. rE-é\ngSU’\I:’S- rE_—GAngSU’\TS- ° system. g | 4 141
It is remarkable that the radiosondes s EEE%ZE EEE%Z’EE The negative reflectivity bias suggests an overestimation of the ;‘Ej.l_o_ ' s
profiles (ADPUPA) show similar (or Ehehr S Ll intensity of the convective systems simulated, result which is z SRR :
better) beneficial impact rates to L2 apy il by by el 107 also encountered in higher resolution simulations over the =°% x I
retrievals, although the observation S o @ et = region and is worth to study. 06/
frequency is at least one order of oL D OLLG1ESND AL The OMA and OMB statistics from 2025/03/01 to 2025/04/25 | M L L T
magnitude smaller. * for NUCAPS T also show a reduction in the analysis error ST
5. Conc|uding remarks and future perspectives Acknowledgements We are grateful to the ITSC-25 Organizers and the
SPIRIT 1ZSTZ0 208541 project for their financial support for attending the
conference. This study was conducted in collaboration with WMO DBNet
e The assimilation of thermodynamic profiles retrievals showed positive impacts in the forecasts according to EFSOI E:gjgi We are also grateful to PREVENIR, PICT-2020-SERIEA-01168, CyTALERTA
e L2 T&Q retrievals (from AIRS, NUCAPS, GOES) are successfully assimilated in the operational high resolution hourly
AD-LETKF-WRF system at the Argentinian Meteorological Service References
Y & & Casaretto et al (2023) https://doi.org/10.1016/j.atmosres.2023.106996
e More sensitivity studies should be conducted to adjust S.0. and TH. parameters of each L2 sounding source to better exploit | | Dillon et al (2021) https://doi.org/10.1016/j.atmosres.2021.105858
. Kalnay et al (2012) https://doi.org/10.3402/tellusa.v64i0.18462
the data for operational DA purposes Matsudo et al (2025) https://repositorio.smn.gob.ar/handle/20.500.12160/2955
e L2 T&Q retrievals, radar data and automatic surface weather station observations represent valuable information to include
in regional NWP models L ~ J o
e Operational implementation of EFSOI is planned to monitor the assimilated observations O ( q

Serviclo |

s Meteorologico . Ministerio de Defensa
Nacional / Republica Argentina
Argentina

| 2025| Ao de la Reconstruccion de la Nacién Argentina

O

www.smn.gob.ar

f X0 o

VO


mailto:mdillon@smn.gob.ar
https://doi.org/10.1016/j.atmosres.2023.106996
https://doi.org/10.1016/j.atmosres.2021.105858
https://doi.org/10.3402/tellusa.v64i0.18462
https://repositorio.smn.gob.ar/handle/20.500.12160/2955

