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Since several MWI/ICI channels are unprecedented, their comparison with Geolocation ___,__¥ /Obsemﬁons/y B
reference standards can only be performed indirectly, particularly against clear- — ,

sky radiative transfer simulations computed from atmospheric thermodynamical w LM

The MWI and ICI* are two conically scanning radiometers to be launched with
the EUMETSAT EPS-SG program in the timeframe from 2026 onward, providing an
unprecedented set of microwave passive observations, from 18 to 664 GHz.
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profiles from radiosondes (RS) or Numerical Weather Prediction (NWP) models. /\ 4 Colocation ;' Sl
To this aim, EUMETSAT funded a study to develop a tool for the Vlcarious - w |
Calibration for MWI and ICl using RadioSoundings (VICIRS). The VICIRS tool DL
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handles RS from high-quality low-density archives (e.g., GRUAN*), more // 7 7/ simultions // i

comprehensive and higher-density archives (RHARM*) as well as NWP data to fill
the RS gap near surface and above the balloon burst level. A major effort was to w M w
perform a careful end-to-end uncertainty characterization (Cimini et al., 2024),

Including the RS spatial and temporal representativeness. * MWI: Microwave Imager; ICI: Ice Cloud Imager; EPS-SG: EUMETSAT Polar
System Second Generation; GRUAN: Global Climate Observing System (GCOS)

Reference Upper-Air Network; RHARM: Radiosounding HARMonization
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Two approaches have been investigated to quantify the RS temporal and can be derived from S(r) and then propagated
. . into brightness temperature space (ECgr)
spatial representativeness:
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Modeled temperature and humidity structure functions (from Calbet et al, 2018)
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1) A statistical approach based on the spatial structure functions of 041 EC(r)=C(0)-C(r)=1/2 S(r)
atmospheric water vapor and temperature from sequential

radiosonde launches (Calbet et al. 2022)
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2) A situation-dependent approach based on NWP, estimating the i fC;;T R 8
variability of simulated brighthness temperatures (BT) based on the 120+ KpECr(rra)Ky RN 7
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variability of NWP proxy data (e.g., skin temperature, total column
water vapor) 18

Total column water vapor from the ECMWEF high
| resolution NWP in proximity of the RS launched from
Temperature Cabaw on 30 Jan 2023, 12:00 UTC. The vertical axis
Humidity . . .

indicates temporal distance from model output closest
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Correlation between STD(BT) and the std of 2-D
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. ] 15 15 H 15 15 H index, total totals, and a combination of TCWYV,
NWP fields are processed to compute simulated BT, oF oF o FEE = K-index, and Total totals. Top: MWI; bottom: ICI.
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This is achieved off-line by using a pre-processed 5 5 H 50 5 5F H  5F £ T woeweem R BR e
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2-D NWP Proxies are used by the VICIRS tool to Simulated BT at GMI channels (panels 1 to 13), Tskin, and TCWV within the target area

estimate the temporal and spatial represe ntativeness from NWP for the case in Boulder on 10 Jan 2023, 17:00 UTC. BT and Tskin are in K,
TCWV in kg/m2. The same color scale, but with different range, is used to highlight

of simulated BT within the unce rtainty propagation. spatial correlation. The vertical and horizontal axis correspond to 17x17 point, roughly
~170x170 km

REEEREN e e ——

Calbet et al: Horizontal small-scale variability of water vapor in the atmosphere ..., Atmos. Meas. Tech., 15, 7105-7118, https://doi.org/10.5194/amt-15-7105-2022 , 2022.
Cimini et al.: Anatomy of the uncertainty of satellite vicarious calibration using radiosondes ..., Bull. of Atmos. Sci. & Technol. 5, 9, https://doi.org/10.1007/s42865-024-00073-y, 2024.

- N W A OO O N O ©




