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Abstract TCWYV Algorithm Description

We present our progress on a two-band near-infrared (NIR) total col- 1.0 py-

umn water vapour (TCWV) retrieval for the Flexible Combined Imager o8 ' WW l i | = WV exhibits a strong absorption feature between 0.89
(FCI) onboard the new geostationary satellite Meteosat Third Genera- gg el to 0.98 pm (po)

tion (MTG). Here, we showcase first results processed from two sim- - . \ = the ratio of a window band to a band in the stronger
ilar bands on the Ocean and Land Colour Imager (OLCl) and a first S5 w | absorption correlates with the amount of WV along the
validation against reference stations in Germany which show a good - | \ ' path of a photon (sun — surface — sensor)

performance. Within the RealPEP project (Tromel et al. 2021) we = we can approximate WV transmittance with

aim to improve nowcasting of heavy precipitation in Germany. Spatial 1.0- ~ — lOQ(R“}szif]fggé‘?N), given an identical surface re-

and temporal metrics of TCWV observations are used to characterize os- \ — oo flectance at both wavelengths

the clear-sky state of atmospheric humidity prior to the formation of r—eﬁ . = however, spectral surface reflectance is not identical at

convective precipitation. These may help in finding predictors for the 230_4_ these bands and their relationship changes (i.e. over

formation of convective precipitation before the onset of cloud forma- = . o rptio\n grass, forest, water, sand, ...)

tion. | nds | = from matrix operator model radiative transfer simula-
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Fig. 1: Top: total WV transmittance spectrum for the region of

_ _ the window and po7T. Bottom: spectral response functions for mospheric, surface and geometric conditions
We collected TCWV observations from the Aerosol Robotic Net- sensors with bands suitable for TCWV retrieval from the NIR.

work (AERONET  Holben et al. 2006), Global Positioning System sta-
tions (GPS,Gendt et al. 2004) and Microwave Radiometer stations
(MWR,Lohnert and Crewell 2003).

Validation over Germany

Example over Spain: 18th of August 2022, 10:00 UTC
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1 bias: 1.31kg/m? of July 2018 over Germany.
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_ _ Fig. 2: From left to right: OLCI RGB over Spain, corresponding OLCI-TCWYV and a zoom into the scene. Small-scale features at synoptic scale
given station was averaged and are clearly visible.

matched with a 15 minute aver-
age of the reference at the time
of satellite overpass
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Above, an example scene of TCWYV retrieved from OLCI measurements. With 1.2 by 1.2 km resolution,
the reduced resolution product of OLCI provides a comparable resolution over Spain as MTG-FCI will soon

deliver. The 0.3 km by 0.3 km is a still far superior resolution for details and disturbances in the water
%ocoi performance over land sur- vapour field. However, FCl will provide images every 2.5 to 10 minutes, in contrast to the daily images of
ace

20 30 20 olar-orbiting imagers.
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Application: improved characterization of pre-convective environments

As a stand-in for future MTG-FCI TCWV products we use high-spatial resolution OLClI TCWV (Preusker et al. 2021) in the morning and TCWV (EI Kassar et al. 2021) product
retrieved from the Spinning Enhanced Visible and Infrared Imager (SEVIRI) lateron. We use the rapid developing thunderstorm (RDT, Autonés and Claudon 2022) NWCSAF product
as proxy for convective clouds.
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This means that from the Probability, (T'CW Vy;on|RDT) we can infer the Probability, (RDT|TCW Vyign) wes RDT
and update it with each time step with new information on TCWV. Under the assumption that features are c 00 T O ot
conditionally independent, we can apply the chain rule of conditional probabilities for these parameters: ‘é — PDF NoRDT
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