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Message
 Local short-duration rainfall extremes in southernmost Sweden appear
well reproduced by a high-resolution convection-permitting RCM
(HARMONIE-AROME)
 Also general features (spatial distribution, annual cycle) of the
precipitation in the region are overall well reproduced by the RCM
 Preliminary climate factors from the RCM are lower than the factors
currently used
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Overview
 We perform a case study evaluation of 15-min rainfall extremes from
3×3 km² convection-permitting simulations with the HARMONIEAROME climate model over the Nordic region. The case study focuses
on the region around the Öresund strait, that connects southern
Sweden and eastern Denmark. This region contains the cities Malmö
and Copenhagen that were both hit by heavy cloudburst in the last
decade, that caused severe flooding and substantial damage to
infrastructure.
 Selected representative results shown on the following slides include:
 Historical performance. Evaluation of reference period simulations,
with ERA-Interim boundary, against high-resolution observations,
focusing at the reproduction of short-duration (sub-daily) extremes
but also e.g. diurnal cycle and spatial variability.
 Future changes. Assessment in terms of climate factors for
different durations, return periods and future time horizons.
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Material: rainfall data
 RCM: High-resolution (15 min, 3 km) simulations by the HARMONIEAROME climate model with boundaries ERA-interim (1998-2018) and
the GCM EC-EARTH RCP85 (1985-2005, 2040-2060, 2080-2100)
 Observations: Time series from high-resolution gauges as well as
gridded daily fields in period 1998-2018
 Domain:
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Results: annual maximum and cycle
Average annual maximum (left) and cycle (right) 1998-2018
• obs: gauge in the central part of the domain
• model: HARMONIE-AROME in grid cell covering the station

Results: spatial distribution
Spatial distribution in winter (left) and summer (right) 1998-2018
• PTHBV: gridded daily observations
• Model: HARMONIE-AROME
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Results: climate factors
Climate factors
• Climate factors represent the future relative increase in short-duration
rainfall extremes (increase 10% = climate factor 1.1)
• The ”best estimate” below is based on an ensemble of 12 km EUROCORDEX projections*
• These results are from only a sub-domain and thus highly uncertain; more
comprehensive analysis is underway

HARMONIE-AROME
Current ”best estimate”

2041-2060

2081-2100

1.0

1.25

2041-2070

2071-2100

1.2

1.35

*Olsson, J., Berg, P., Eronn, A., Simonsson, L., Södling, J., Wern, L., and W. Yang (2017) Extreme
rainfall in present and future climate, SMHI Climatology No 47, SMHI, 601 76 Norrköping, Sweden,
82 pp (in Swedish).
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Summary
 Average annual short-duration maxima are well reproduced by the
RCM, with only slight underestimation at the shortest durations
 The average annual cycle is well reproduced, although winter
precipitation is somewhat overestimated and summer precipitation
underestimated by the RCM
 The spatial pattern is well reproduced by the RCMin winter but in
summer the pattern is excessively smooth in the model
 Preliminary climate factors estimated from the RCM is lower than the
factors currently used
 More comprehensive analysis is being performed and will be reported
elsewhere

PS Bonus material: some highly recommended papers are shown on the following slides  →
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