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Heat Waves and Cold Spells in seasonal forecast

Strong demand of Authorities and Media to provide first diagnoses on heat 
wave/cold spells probability at seasonal time scale

First experiment in Western Africa (Batte et al) adapted to Europe for the 
development of new seasonal forecast products (C3S/433 contract) 



Heat waves (Cold Spells) in seasonal forecast

Method : 

• based on daily mean temperature (T2m) from SF models (MF system 6, ECMWF SEAS5)  
hindcast period : 1993 – 2016

• Data correction : quantile-mapping from the ERA-Interim daily T2m distribution

• for each grid point/day, heat wave (cold spells) detected if during 3 consecutive days :
- T2m > 90th percentile of the hindcast distribution  (T2m < 10th percentile)
- T2m > 20°C (T2m < 3°C)

 On each gridpoint, computation of the number of heat wave (cold spells) days per season (for 
each grid point) for the 25 runs over the 1993-2016 period and representation of tercile/quintile 
probabilities

 Occurrence probability :
% of runs which HW or CS Days > higher tercile or higher quintile



90th Perc.

20°C

4 day 

HW1 day

not a HW...



Heat waves (Cold Spells) in seasonal forecast

Method : 

• based on daily mean temperature (T2m) from SF models (MF system 6, ECMWF SEAS5)  
hindcast period : 1993 – 2016

• Data correction : quantile-mapping from the ERA-Interim daily T2m distribution

• for each grid point/day, heat wave (cold spells) detected if during 3 consecutive days :
- T2m > 90th percentile of the hindcast distribution  (T2m < 10th percentile)
- T2m > 20°C (T2m < 3°C)

 On each gridpoint, computation of the number of heat wave (cold spells) days per season (for 
each grid point) for the 25 runs over the 1993-2016 period and representation of tercile/quintile 
probabilities

 Occurrence probability :
% of runs which HW or CS Days > higher tercile or higher quintile



Examples (Heat Waves)  



Scores (Heat Waves & Cold Spells)  



Scores (HW/CS vs Temperature)  



Conclusion

 Some new climate tools to qualify heat wave and col spell risk at seasonal 
time scale, using corrected 2m temperature

 Operational production (+ scores and doc.) available on seasonal.meteo.fr
– Models : MF-S6 and SEAS5
– Heat Wave : monthly and seasonal, for init. 2 to 6
– Cold spell : monthly and seasonal, for init. 9 to 12 and 1 

 Performance : equivalent to T2m

 Related products : heating degree days

http://seasonal.meteo.fr/


http://elaboration.seasonal.meteo.fr

http://elaboration.seasonal.meteo.fr/

