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CITIZEN WEATHER REPORTS AT RMIB AND THEIR USE
FOR RADAR-BASED HAIL DETECTION VERIFICATION

Maarten Reyniers, Laurent Delobbe, Sylvain Watelet
R M I Royal Meteorological Institute of Belgium (RMIB)

Summary General concept

» RMIB’s smartphone app is a popular weather app in Belgium (659k active users in July 2022) Users can send their weather observation with a few simple taps on the screen.
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* Since August 2019, users can send a geolocated weather report PR P —
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* QObservations publicly available in the app and on the WOW-platform (wow.meteo.be)
* 2,3 million observations collected over a period of three years

e Basic quality control (plausibility check) is performed on every incoming observation

* User reputation mechanism while respecting GDPR regulations

e Current use cases of collected data at RMIB:

- Evaluating the performance of radar-based hail detection (this poster)
- Dual-pol based hydrometeor classification scheme (this poster + talk by S. Watelet)
- Verification of the official weather warnings and the forecasts per commune
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- Verification of the fog and precipitation prediction of the Alaro-1.3 km NWP model esparonee
- Experimental ML fog prediction algorithm
Plausibility check and user reputation Some statistics User statistics
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Human biases and possible corrections
[1] Strong population density bias: strong correlation between [2] Strong human-induced diurnal cycle [2] diurnal cycle (cont’d)
. . e . y
population density and spatial distribution of observations all reports || rain reports #hail/#(precip+no-precip) . SRROH]_
°°°°°°° 190% POH
Population density Observationdensity | MR

000000

# reports per hour
#rain reports per hour
%;hail reports /f precip+noprgcip reports .
NMean number of hail hours

000000

00000

Population density Observation density

9 10H;Lrlfu-1r3c)14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 7 8 9 loHéLrlfU-lliiC)l4 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 7 8 9 IOHcl)lurleierC)lél 15 16 17 18 19 20 21 22 23 " 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Diurnal cycle of hail estimated Diurnal cycle of hail derived from radar
from smartphone reports by Lukach et al. (2017), for comparison
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To obtain intrinsic diurnal cycle of specific meteorological

phenomenon (and eliminate human one), one could: , _ .
_ divide by all observations (#all) [3] Overrepresentation of events with more impact

- divide by #(precip+no-precip) observations Some types will be proportionally more reported than others,
for example hail more than rain.
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Elimination by dividing observation density by :, S N
population density - no particular structure i é [4] App design and default values
el Some hint for increased observation density along : H Inf!uence reportlng behaviour O
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Use case 1: user observations as long-term dataset for evaluating the performance of an Use case 2: user observations as auxiliary data for
operational radar-based halil detection scheme the development and validation of a new dual-pol
What? based hydrometeor classification scheme
 Waldvogel’s hail detection algorithm using single-pol data (Echotop-45 dBZ) and freezing level What?
° OUtpUt = prObabiIity of hail (POH), see Lukach et al. (2017) for a detailed description e New precipitation type product for RMIB in development
How? Input
e Choose POH threshold to convert probabilistic information into YES/NO information (here: 0% and 50%) * Belgian dual-pol weather radars + NWP model Alaro
e Compare instantaneous radar-maps with observations: introduce tolerance on time and location Algorithm
- Max distance between radar obs. and report  : 2.5km Combination of
- Max delay between radar obs. and report : 10 min * dual-pol scheme by Keenan (2003) developed at BOM
Results * melting scheme along the vertical from Steinert et al. (2021) at DWD
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