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Several years ago, the scope of operational radar-derived precipitation analysis was on precipitation amount. In recent years, this has been
extended by the type of precipitation. Nowadays, areal information on winterly precipitation type and amount are available in near real-time. In
addition to providing these data to the general public (e.g. via App), specialized clients I.e. winter road maintenance services benefit from it for
optimized operations planning. Deutscher Wetterdienst (DWD) utilizes a C-Band dual-polarimetric weather radar network in combination with
synoptic measurements from ground-based stations and output from numerical weather prediction (NWP). In addition to common hydrometeor

classification at radar beam height, optimized thermodynamical profiles of NWP model output are used to extrapolate the hydrometeor classes
to ground level. Recently, we refined the algorithm to account for supercooling of liguid hydrometeors that reach the ground. The new surface
precipitation types “freezing drizzle” and “freezing rain” are operationally used since winter season 2023/2024.

Input Data

Case Study: Extensive Freezing Rain Event

17th January 2024 at 13 UTC

ﬁ|Z::::::: * Pronounced persistent air mass boundary separating warm air over S-Germany
(Tgsonps ~ 7 °C) and cold air masses over N-Germany (Tggonps ~ -7 °C)

* Several hours of freezing rain in the transitional zone over Central Germany and
neavy snowfall in northwards areas; warnings distributed via cell broadcasting

Radar data

* Dual-polarimetric quality-assured radar sweep
moments: horizontal reflectivity Z,, differential
reflectivity Zyr and co-polar correlation coefficient p,,,
with azimuthal/range/temporal res. of 1°/250 m/5 min
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Station data
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preC|p|tat|on type near ground Fig. 6: Ingredients for analysis of precipitation type near ground (a-d). a) radar reflectivity; b) ICON-D2

derived snowline; c) HYMEC classification at radar beam height; d) interpolated 2 m wet-bulb
temperature of station measurements; e) precipitation type near ground. The regions with classified
freezing drizzle/rain are in agreement with observations reported by WarnWetter-App users about black
iIce induces by freezing rain, shown in f). Areas without radar reflectivity are masked in a), c) and e).

» Steps are processed every 5 min
* EXxcept for step 1), all steps are
performed from analysis up to +2h

2) conversion to target grid

3) radar data forecast 4) vertical profiles of t,,,

5) nose analysis based on snow melting area (NASMA)

1) Hydrometeor classification

Verification: Winter Season 2023/2024
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* Calculate melting and freezing area
betw. radar beam and ground level
as vertical integral (Fig. 5, right)

Fig. 4: Locations of used weather stations on a typical
day in winter (left) & interpolated field of 2 m wet-bulb
temperature based station measurements (right). o
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Further developments currently in internal evaluation by forecasters

Consideration of supercooled water drops in HYMEC using icing potential
Apply evaporation correction scheme between radar beam height and ground

. . h
5) Vertical extrapolation (NASMA) » Change NWP input from ICON-D2 to SINFONY’s ICON-RUC with hourly runs

* Melting of solid hydrometeors by
empirical thresholds of melting area
* Supercooling of liguid/melted

radar beam
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Ongoing and future work
Explore Machine Learning (ML) technigues for HYMEC and NASMA
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Fig. 5: Sketch of height-dependent correction of wet-
bulb temperature profile from NWP with station data
(left) and melting/freezing area in relation to corrected
profile between radar beam and ground level (right).
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