DOI: 10.35614/ISSN-2341-6408-1K-2019-10-RL

Received 28 Mar. 2019, accepted 14 May 2019, published 20 June 2019

A freezing rain impact indicator tailored
for the European energy sector

A novel freezing rain impact indicator tailored for the European energy infrastructure
was developed within the Copernicus Climate Change Service (C3S) CLIMAENERGY
project. The indicator is available for the users through the C3S Climate Data Store.

ANDREA VAJDA, OTTO HYVARINEN!, MATTI KAMARAINEN', JUHA A. KARHU', PEKKA NIEMI2, HILPPA GREGOW!'

'Finnish Meteorological Institute, 2Fingrid Oy

Freezing rain (FZRA) is one of the cost-
liest high impact winter phenomena
causing substantial damages to energy
infrastructure due to the heavy ice ac-
cumulation. Energy companies require
knowledge on the climate change impact
on severe freezing rain to be able to in-
crease the preparedness of energy infra-
structure. Driven by this need, a pan-Eu-
ropean freezing rain impact indicator
tailored for the energy sector was de-
veloped in the C3S CLIM4ENERGY pro-
ject during 2015-2017. The indicator was
co-designed and tested together with the
Finnish power transmission grid operator,
Fingrid Oy. All the energy indicators de-
veloped in the project are now publicly
available through a visualization tool
(http://cde-visu.ipsl.upmc.fr/), providing
a variety of maps, data, documentation,
product evaluation and fact sheets.

The occurrence of FZRA events were
deduced from precipitation, temperature
and relative humidity values by apply-
ing a freezing rain detection algorithm
(Kémarédinen et al. 2016). The severity
is given in two intensity categories: a)
10 mm/24 h is aimed at catching severe
events that danger distribution lines and
b) 25 mm/24 his catching extreme events
that start damaging more resistant trans-
mission lines and transformer stations.
ERA-Interim reanalysis data (Dee et al.
2011) and an ensemble of EURO-CORDEX
regional climate models (Kotlarski et al.,
2014) with medium (RCP4.5) and strong
(RCP8.5) emission scenarios were used
as input data. The indicator is presented
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FIG 1: Change in the 30 year sum of freezing rain by 2050 exceeding 10 mm/24 h com-
pared to the reference period 1971-2000 for a moderate emission scenario (RCP4.5).

through a set of frequency maps, a varie-
ty of statistical analyses and graphs, time
series of occurrence of events, freezing
rain amounts. Since prevailing wind con-
ditions can intensify the damage caused
by ice accumulation, information on wind
speed during the FZRA events is also
provided, as this was specifically desired
by our co-designer, Fingrid.

The results indicate that severe
FZRA is a relatively rare phenomenon
over Europe. The occurrence of FZRA
events with impact for distribution and
transmission networks is highest in
south-eastern Europe and the southern
coast of Norway where over 20 cases
with 10 mm/24h and locally up to 5 cas-
es with 25 mm/24h have occurred during
1981-2010. Most of the severe cases ob-
served in the present climate are short-
lived, their length not exceeding one day.
Climate projections predict a northward
shift in the occurrence of severe FZRA

cases in Fennoscandia and Russia by
2050. A slight decrease in the occur-
rence is projected over central Europe.
The developed freezing rain impact
indicator was validated through multi-
ple processes, including validation of the
FZRA detection using ERA-Interim data
against SYNOP observations and com-
paring distributions of FZRA amounts
from ERA-Interim and RCMs. In addition,
the most severe FZRA cases detected
from ERA-Interim were also validated.
The indicator allows both power distribu-
tion and transmission system operators
to build resilience and develop preven-
tion strategies for the safety of energy
infrastructure in the future decades.
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