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• Understanding mechanisms: Assessment of past and future high 
impact events, detection & attribution

• Projecting changes: High resolution climate and impact 
modelling

• Producing climate information at relevant scales: Downscaling 
with different methodologies

• Co-creating climate services with users: User-relevance and 
scientific fit-for-purpose, climate risk analysis and adaptation 
support



slide 4 | 27 Feb 2019

• Scientific Workshops in Cambridge 2012, Bergen 2013, Copenhagen 2014 

• Joint Workshop of CP-HIE and CP-CHC in Stockholm 2016

• ECRA/CP-HIE/CP-CHC side event at CORDEX 2016: “Extreme events in a 
changing climate - Challenges and perspectives in hydro-meteorological
modelling”

• Joint Workshop of CP-HIE and CP-CHC in Brussels 2017

• ECRA/CP-CHC (CP-HIE) side event at Climate Change and WATER 2018 
(Tours) : “Societal challenges related to climate change impacts on the 
hydrological cycle - risk analysis, vulnerability and adaptation”
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9 April 2019, 14-15.45 (oral, Room L7) & 10 April 2019. 14-15.45 (posters, Hall X3) 

Session on High Impact Events and Climate Change

The occurrence of extremes such as droughts, flash floods, hailstorms, storm surges and tropical 
storms can have significant and sometimes catastrophic consequences to society. However, not all 
low probability weather/climate events will lead to “high impacts” on human or natural systems or 
infrastructure. Rather, the severity of such events depend also intrinsically on the exposure, 
vulnerability and/or resilience to such hazards of affected systems, including emergency 
management procedures. Similarly, high impact events may be compounded by the interaction of 
several, e.g., in their own right less severe hydro-meteorological incidents, sometimes separated in 
time and space. Or they may similarly result from the joint failures of multiple human or natural 
systems. Consequently, it is a deep transdisciplinary challenge to learn from past high impact 
events, understand the mechanisms behind them and ultimately to project how they may 
potentially change in a future climate. 
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• Extremes like storms, storm surges or high intensity rainfall can 
have disastrous consequences.

• But not all extremes lead to high impacts.

• High impact events are generally conditioned on the exposure
and vulnerability of particular regions or locations .. 

• .. or they may result from several compounded events, 
sometimes separated in time and space.
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From IPCC 
AR5 WG2

Non-climatic factors
Extremes

High
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Hazard Climatic drivers

Drought Precipitation, evapotranspiration, historic evolution of soil
moisture, temperature

Heat stress Temperature, atmospheric humidity (strongly dependent on
diurnal cycle)

Fire Temperature, precipitation, relative humidity, wind, lightning

Storm Wind speed, humidity, large scale atmospheric circulation

Coastal flood River flow, precipitation, coastal water level, surge, wind speed

Flood risk at river confluences Precipitation, water levels of contributing rivers, large-scale
atmospheric circulation

Concurrent drought and heat Temperature, precipitation, evapotranspiration, atmospheric
humidity

Concurrent wind and 
precipitation extremes

Wind speed, precipitation, orography, large-scale
atmospheric circulation

Adapted from Zscheischler et al. 2018 
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Ex. from Hunt, Turner & Shaffrey, 2018

Jun-Sep Dec-April
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Courtesy of K. Schröter et al., GFZ-Potsdam
OASIS | H2020 Insurance
www.h2020insurance.oasishub.co
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→ http://damocles.compoundevents.org/



slide 13 | 27 Feb 2019

Ex. from Jakobs et al., 
Nat Hazards 2016 
(Nicole van Lipzig)

Several fatalities
70 buildings, 

bridges, school, 
hospital, etc. 

destroyed

9-11 Feb 2012 (18% of 
catchment affected)
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EMS Annual Meeting 2019: 9-13 September 2019 (DTU, Denmark)

• ES1.4 From hazards to impacts: understanding the mechanisms behind 
single and compound climate events.

• Conveners: Martin Drews, Hilppa Gregow, Bart van den Hurk, Jakob 
Zscheischler 

• Deadline for abstracts: 12 April 2019



slide 15 | 27 Feb 2019



slide 16 | 27 Feb 2019



slide 17 | 27 Feb 2019

• EGU, 9 April 2019, 14-15.45 (oral) & 10 April 2019. 14-15.45 (posters): Session 
on High Impact Events and Climate Change. Convened by CP-HIE. [Vienna]

• High Impact Events and Climate Change Special Issue, 31 May 2019* 

• EMS, 9-13/9 2019. ES1.4 From hazards to impacts: understanding the 
mechanisms behind single and compound climate events. Convened by CP-
HIE & DAMOCLES Cost Action. [Copenhagen]

• Open CP-HIE workshop (planned) – in connection with EMS [Copenhagen]

*tentative

Please contact Martin Drews (mard@dtu.dk) or Hilppa Gregow (Hilppa.Gregow@fmi.fi) 
if you want to know more, join CP-HIE and/or our mailing list.
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• Rasmus Benestad, Norwegian Meteorological Institute: 

A new factor explaining more extreme rain ‐ the reduction in 
global area with rainfall

• Nicole van Lipzig, KU Leuven: 

High Impact weather events in a changing climate in different 
regions of the world (see also slide 12)

Please contact Martin Drews (mard@dtu.dk) or Hilppa Gregow (Hilppa.Gregow@fmi.fi) 
if you want to know more, join CP-HIE and/or our mailing list.


