GRUAN PROCESSOR: UPDATES AND CURRENT STATUS
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In the framework of the EUMETSAT study VICIRS (Development of Vlcarious Calibration for MWI and ICl using RadioSoundings) and its
follow-up activities, a new branch of the GRUAN processor has been developed and adopted to simulate brightness temperature (BT) and
Its uncertainty from radiosoundings (RS) and Numerical Weather Prediction (NWP) for the calibration of the two new conical-scanning
radiometers Microwave Imager (MWI) and the Ice Cloud Imager (ICl), planned to fly from 2026 aboard the METOP-SGB (Second
Generation) satellite as part of the EUMETSAT Polar System (EPS) program.
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GRUAN Processor in VICIRS

In the new branch of GRUAN processor the RTTOV v13.2 has been

GRUAN Processor GRUAN Processor

introduced, which includes MWI/ICI among the supported instruments. original new branch
The software has been modified to support the new GRUAN RS41 and the RTTOV v11.3 v13.2
novel Radiosounding HARMonization (RHARM)! dataset. combination with V V
If the NWP option is activated, the NWP information is used to: NWP
* fill the gap of RS surface parameters and over the RS top level; independence from
* provide the ozone profile; NWP
* estimate the skin temperature (optl: Tgn=Tom(RS)*+(Tgkn(NWP)- MWI/IC]
Tom(NWP));

GRUAN GDP RS92

opt2: Tgn= Tskn(NWP)). GRUAN GDP RS41

The processor is completely independent from NWP data, when NWP
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option is not activated: RHARM
* surface parameters determined from RS; Ozone reference profile NWP/reference profile
* ozone from RTTOV reference; diff zen/azi angles for X V
* Tsun=Tam(RS) each ch
The emissivity model used are: BT uncertainty from X v
« SURFEM-Ocean for sea; Jacobians
* TELSEM2 atlas for land/ice. Top-up climatological
The variability of the satellite observing view has been introduced to uncertainties X V
consider that zenith and azimuth angles vary for each MWI/IC| channel. Top-up NWP
1 https://cds.climate.copernicus.eu/datasets/insitu-observations-igra-baseline-network?tab=overview uncertainties x V
New BT uncertainty and top-up BT uncertainty
. | N 'onlils';;:f:n:d:e:fg?m [ R [ ] In the updated version, u_BTrg is determined more rigorously from the error
5l UtromK,, - covariance matrix for the BT, accounting for all relevant parameters
5| i - independently assuming all contributions as totally correlated:
e — u_BTs =y diag(KUTKT)
g T bl N ) Where:
2 | KURSKT = KpUR KT + K UBSKE + KpUF KE + KromUfomKiom +
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@71 @90 0920 028 0% 1008 90 S 1P 9% e ® i * Kr,K,, Kp areT, g and P Jacobians matrices calculated from RS profiles;

BT Uncertainty on MWI simulations due to GRUAN RS uncertainties

G e e e e O B - U, UZ® and UR® uncertainty matrices whose diagonals are the square of
2l RS total uncertainty of T, q, P profiles;
%1_5_'jjj 3:§:ﬁ;skm *  Krom, Kgom» Kpsurf, Kr2m Jacobians arrays from RS surface parameters;
g 1_‘“:“3::2% *  Urskin) Uram, Ugom @andUpy,, uncertainties related to the RS surface
e || e acotions parameters. Tomprsar rtl o GRURN - o RTTOV Spcic byl o GRUM - o T

|
9Jyo.d [esi13ojojewn|d
wouj dn-dog

Introduction of the uncertainties in t
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uncertainties equal to the standard deviation of the mean of the 83 reference profiles;

 From NWP » uncertainties estimated from the forecast error covariance matrix of Carminati
et al. (2019).

For further details on VICIRS project see the posters P$1.2 by Elisabetta Ricciardelli and PS.1.34 by Domenico Cimini.
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