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In summer 2018, prolonged heat waves 
in many areas around the Northern 
Hemisphere led to record-breaking 
temperatures, severe droughts, crop 
failures, and forest fires (WMO, 2018). 
In Fennoscandia, the dry and warm 
May 2018, was followed by a pro-
longed heat wave between 9th July 
and 12th August 2018, during which 
the weekly mean temperatures were 
mostly 1-6 degrees above average as 
depicted in Fig. 1, first column. The Na-
tional Institute for Health and Welfare 
(THL) estimated that the heat wave 
caused 380 excess deaths (THL, 2018).

The heat waves in summer 2018 
were in part caused by the weaker 
than average jet stream causing sta-
tionary high pressure systems. Fur-
ther, it has been estimated that glob-
al warming more than doubled the 
probability of this heat wave to occur 
in many places in northern Europe 
(Otto, 2016; Schiermeier, 2018). 

In Fig. 1 columns 2-5 show the 
weekly mean temperature outlooks by 
the monthly ensemble forecast of the 
European Centre for Medium-Range 
Weather Forecasts (ECMWF; Molteni 
et al., 2011). These ECMWF forecasts 
predicted both the beginning and the 
ending of higher than usual weekly 
mean temperatures during the heat 
wave about 12-18 days in advance. 
Further, for the mature phase of the 
heat wave (time period 30th July to 

12th August), the forecasts succeeded 
in predicting the persistence of higher 
than usual weekly mean temperatures 
as much as 26-32 days in advance.
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The ECMWF monthly forecast predicted  
the Finnish heat wave in summer 2018

FIG 1: Weekly temperature anomalies computed using ECMWF operational 
analysis and reanalysis for a given week (first column), ECMWF’s ensemble 
forecasts 1 to 4 weeks earlier (columns 2 to 5). The weekly mean anomalies 
are displayed relative to the past 20 year climate. The model anomalies are 
relative to the model climate computed from the model back-statistics. Blue 
and red areas are significant at 10% level, contours at 1% level. The areas 
where the ensemble forecast is not significantly different from the ensemble 
climatology are blanked. Figure source: ECMWF.
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