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Storm hazard and risk nowcasts
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Meteorological forecasts translated into color-coded warnings

3-hour time range

Updated every 15 minutes

®
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e 2 km spatial resolution and 15-minute time step
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Products available on INLINE platform since beginning of December 2025
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Hazard / risk type Data source / forecast
model
Precipitation OPERA radar composites /

neural network

Wind speed

ECMWEF IFS forecast model

Flash density

NORDLIS lightning
observation network (Nordic
countries only) / extrapolation

Lightning hazard
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Nowcas! ts
Storm cells and fitted ellipses 35 2021-06-23 12:20:00 UTC + 60 min 1.0
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Storm trackuing + Al
e Storm cells approximated with ellipses

e Only linear motion of ellipses predicted
e Ellipses become more spread and

transparent with increasing forecast
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J e e Pk
"'w%,' 1 B 3
Lt b P

Bravsiava

(((((

Georpan

Fully Al-based forecast

e Can predict changes in intensity

e No transparency: probability
information not shown

e |ess blurring with increasing
forecast length
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Precipitation hazard and risk




Precipitation
nowcasts

SimVP OPERA layer
Neural network

Main advantage:
Improved forecast skKill

Radar reflectivity OPERA layer
Extrapolation / SBMCast
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Methodology

4 time steps
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Convolutional neural network
(SImVP) + post-processing

4 time steps
(1 hour)
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OPERA radar

Training dataset:

composites May-September 2020-2024
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Best for high-resolution prediction of
severe weather (e.g. lightning or hail) —

Best for predicting rainfall —
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Product  Subproducts Spatial Update
line resolution interval
CIRRUS | Max. reflectivity 1 km 5 minutes
NIMBUS |+ Rainfall rate 2 km 15 minutes
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Post-processing

« SimVP nowcasts: loss of spatial detall
Unprocessed SimVP accompanied with systematic
nowcast underestimation of high rain rates
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Ensemble and probabilistic nowcasts

Nowcast from
neural network Perturbatlon field
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Precipitation hazard

Ensemble of

forecast rain rates
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Would users like to see probability information and how?
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Combined exposure by ECMWF
e Normalized exposure rasters

from Global Human Settlement
Layer, JRC and HARCI-EU
datasets

e Sectors: population, health,

education, transport and energy
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1. How to select hazard and exposure thresholds?

2. Should we use only one exposure layer (e.qg.
population) at a time without combining them into

one?
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Precipitation nowcasting by extrapolation

« Used in the Radar

58°30'N reflectivity OPERA
t;gg and Hourly
63 precipitation — radar
57°N :‘2“; IS nowcasting layers for
16 & future predictions
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Nowcast are produced in a 2 km grid, but

15 minutes

Extrapolation

i rkl.;n&m 0 oo UTc

Neural network

~ 10 km

Effective spatial resolution

2 hours
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Interpretation Blurring is due to uncertainty

15 minutes 2 hours
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* Increasing uncertainty with increasing forecast length

« Large-scale precipitation is easy to forecast

» Forecasting small-scale precipitation is very difficult

Not predicting small-scale precipitation features is the safe
choice for the neural network
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Machine learning methods have
difficulties to predict heavy precipitation

Nonzero / zero values: 4611854 / 14953267
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Limits of useful skill: 2 km spatial resolution

Exceedance threshold
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Fractions skill scores Criterion of useful

-Observed ]Forecast skill: FSS > 0 5
% of exceedance ﬁ
predictions correct - Answers tg. Wh_at wou]d the
. . . n forecast skill be if location
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Hazard classes
rain rate (mm/h)

<1
2 km scale, no location error allowed 1.5
* Yes/ no precipitation (0.5 mm/h): 2 hours 510
1 mm/h: 1.5 hours - 10
5 mm/h: 15 minutes
-  HONRIRE not useful \

Use neural network

Location errors of up to 20 km allowed

* 1T mm/h: 3 hours Use extrapolation instead
« 5mm/h: 1.5 hours : Also: looks like precipitation

without blurring
-+ BN 1 hour
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o G 8 TS
“OPERA
26/01/201 7- 24/07/201 7 UTC

Quality of OPERA’composnes Park et al. 2019

o™ B G BEGI F W or N, = - ’»\’ ‘5/\
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|- 26/01/2017- 24/07/2017 UTC 4

0. 1.6 48 9.6 16 32 48 64 80 96 128 160208 256 320400560 800
accumulation [mm)]

 The storm impact products use raw OPERA composites without rain
gauge correction

« (Gauge observations not available in sub-hourly time scales needed for
the storm products

 OPERA underestimates true rain rate and accumulated rainfall (up to

2-3 times smaller) o
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Other hazard types
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ECMWEF / IFS wind forecasts
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Wind products

 Model forecasts have v ek e
very coarse scale ol [ g

* Added value . ’ | g 1
compared to already b Bdwed
existing wind i i ﬁ};fk&/\;
forecasts? ]

 Other model fields:
wind gusts?
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Is there need for high-resolution wind gust products?
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Lightning products

® Lightning sensors

Observation range

Location and time of lightning flashes from NORDLIS
(limited to Northern Europe)
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Lightning Hazard

Lightning

products

Lightning Risk

Flash locations
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Is there need for pan-European lightning products?
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Overview

INLINE Platform
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