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Hurricane Debby 22.9.1982 

Source: Terhi Laurila  



IMPACT LANDSCAPE: awareness and beliefs 

Extremes 

Extremes 
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Ilmastonmuutoksen heijastevaikutukset 
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Agriculture, food and water 
 

+ Moderate warming and more carbon dioxide in the 
atmosphere can increase growth of some plants  

- More severe heat, floods and drought reduce yields 

- Livestock is at risk with heat stress and drought 

- Fisheries suffer from changes in water temperature 
due to invasion of species and health problems  

https://www.epa.gov/climate-impacts/climate-impacts-agriculture-and-food-supply#crops 

IPCC AR5 
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Flood risk information affects the housing market  

• Results: 
1. Measured significant 

information shock on housing 
prices of properties affected by 
information. 

2. In Helsinki-Espoo, the 
information effect is sensitive 
to sea flood probability. 

3. Identified both the risk and 
amenity effect of the same 
water body concurrently. 
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sea flood risk information shock More info: Dr. Athanasios Votsis 
https://helda.helsinki.fi/handle/10138/173459   
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https://helda.helsinki.fi/handle/10138/173459


Health and biodiversity sector 
• Impacts of humidity and 

heat extremes and 
climate change: 

 

• The beginning of growing 
season in spring is sooner 

• The end of growing season 
in fall is later 

• Wet and warm summers 
pose a risk 

Mortality increases: 

• Heat and cold spells 
increase mortality 

• Flash floods and storms 
risky for people on coastal 
and mountaneous areas 

 

The effect of heat waves on mortality in susceptible groups: a cohort study of a 
mediterranean and a northern European City Åström et al. 2015 Environmental 
Health 14:30 DOI: 10.1186/s12940-015-0012-0 

Heat warning  
systems are needed! 

More vector-borne diseases: 



Changes in annual probabilities (%) of snow events and freezing rain 

Present 1971-2000 

RCP8.5 2071-2100 

Present 1971-2000 

RCP8.5 2071-2100 

Freezing rain 
Present 1971-2000 

RCP8.5 2071-2100 

Energy, Transport, Tourism sector 

Telecommunication, road 
and energy infrastructure 

7.8.2010 
Storm ”Lahja” 
 

Blizzard,  
March 2013, Hungary 

5 mm/24h 25 mm/24h 

Severe winter phenomena impact critical infrastructure CI  

Snow loads 

 

Kämäräinen et al. 2017: A method to estimate freezing rain 

climatology from ERA-Interim reanalysis over Europe, Nat. 

Hazards Earth Syst. Sci., 17, 243-259, doi:10.5194/nhess-17-

243-2017.  

Groenemeier et al. (11 co-authors), 2016. Present and future 
probability of meteorological and hydrological hazards in 
Europe. http://rain-project.eu/wp-
content/uploads/2016/09/D2.5_REPORT_final.pdf 
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Several sectors 

Thunderstorms, tornadoes, 
significant hail, downbursts 

Rescue missions 

”Lahja” storm  
7.8.2010 Lahja, Asta, Veera, Sylvi storms 

Injured 40-50 people 
8,1 Mm3 tree damage 
Electricity break 481000 houses 
Distribution failure cost 10,3 M€ 
Insurance costs 82 M€  
(Gregow et al. 2016; ELASTINEN final report) 

http://en.ilmatieteenlaitos.fi/elastinen  

Rauhala et al. 2017. Atmospheric conditions 
and circulation patterns favouring severe 
convective storm weather in Finland: synoptic 
setting of significant hail. EXWE SAFIR D.1.1.4 

7.8.2010 
Storm ”Lahja” 
 

Severe summer phenomena impact differently – people are more outside   



Forests  





Forests and  
forestry 

Modelled forest-fire danger in Finland 

in 1981–2010 and 2070–2099 
• using high resolution dataset derived from 

CMIP5 (SA-ADAPT) 

Source: K. 
Ruosteenoja 

Changes in temperature (°C) 
and precipitation (%) 
• from 1971-2000 to 2070-

2099, RCP8.5, multi-model 
means (28 GCMs)  Lehtonen et al. Risk for large-scale fires in boreal forests of Finland under 

changing climate, Nat. Hazards Earth Syst. Sci. Discuss., 3, 4753-4795, 

doi:10.5194/nhessd-3-4753-2015, 2015 



Forestry and bioenergy sector in Europe 
• Impacts of extremes => huge economic 

losses, effects on forest health, timber 
quality, tree species distribution and 
growth: 
• Stormwinds are the worst for forest owners  

• Harvesting conditions are impacted by heat: during 
winter an ”heat” impacts soil carrying capactiy and 
during summer it poses a forest fire risk 
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1. We used forest damage reports (PD) of FORESTSTORMS database. 
2. We constructed total growing stock (TGS) statistics for Western, Central 

and Northern Europe based on TGS reports from 17 countries.  
3. We homogenized the datasets as PD/TGS for the period 1951-2010. 
4. We analyzed 56 large scale storms with PD/TGS at least 0.012% for the 

decades (starting on year 0 and 1)(Fig1)  
5. Out of 56 storms 15 were assessed also  with the gust wind speeds (Fig2), 

namely storms from 1981, 1984, 1986, 1987, 1990 (4 storms), 1999 (3 
storms), 2005, 2007, 2009, 2010.  

6. We further compared storm intensity to NAO-index during SON (decrease 
in both) (Fig3) and DJF (increase in both) (Fig4)  

7. We divided the storm distribution to destructive (PD/TGS < 0.08%), highly 
destructive (0.08% ≤ PD/TGS ≤ 0.2%), and catastrophic storms (PD/TGS > 
0.2%). (Fig5) 

8. We performed a change point-analysis of the full time-series and found 
that year 1990 represents a shift in the timeseries. The analysis shows 
that the 1990 change-point is significant at the 95% level (Fig5). 

Our conclusions are: Storm intensity of the catastrophic storms has   
increased by a factor of 3,5. NAO is not driving the change but most probably 
Arctic climate change is. More research is needed.  

Increasing intensities of catastrophic storms 
hitting Europe in 1951-2010 (AMS 2017) 
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Fig 5 

Fig 1 

Fig 4 Fig 3 

  Dr. Hilppa Gregow1, Prof. Ari Laaksonen1,2, Dr. Muzaffer Ege Alper1 Finnish Met Institute1, Uni. Eastern Finland2 
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Fig 2 

Gregow et al. 2017. https://www.nature.com/articles/srep46397 



EU-funded data catalogues are of 
great help for open science 

In research we would need 
systematic updates and quality 
control to be able to continue our 
work that uses these catalogues. 



Validation of models is also important 



Copernicus Climate Change Service aims to guarantee a 
sustained and quality controlled climate service regarding 
data and products  
 

Climate 
Change 



Data Evaluation for Climate Models 

• WP0: project management and organization of cooperation with other Lots 

• WP1: identification of user requirements regarding technical needs and scientific quality 
of the data by literature review and survey 

• WP2: climate model data inventories 

• WP3: sectoral use of scenario data and the gaps in the multi-model scenarios and 
distillations needs 

• WP4: specification of climate  
projection data access, tools,  
methods, inter-comparison tools  
and visualization techniques 

• WP5: summary and conclusion  
report for the whole project,  
recommendations based on  
the end-user needs for the EQC 

C3S_51_Lot4 

RELEVANT TO/IN ECRA 

Climate 
Change 



Thank you for listening 
and greetings from C3S GA in Tolouse 

Jean-Noel Thepaut 


