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Abstract 

 

The Heat-Shield prototype for advanced early-warning of predicted heat stress has been 

developed on the basis of the monthly ensemble forecasts of the European Center for 

Medium Range Weather Forecasts (ECMWF). Predictions of wet bulb globe temperature 

(WBGT) both for shaded and open sun are used as the heat stress indicators. The basic 

parameters temperature, humidity, radiation and wind speed of the weather forecast model 

are bias-corrected and downscaled to a representative set of locations covering the whole of 

Europe. Using these calibrated basic variables, the primary long range forecast output consists 

of daily ensembles of WBGT for conditions in the shade and in the sun at about 1800 locations 

in Europe. From these WBGT ensembles, probabilities of exceeding any WBGT threshold of 

interest can be computed, the prototype uses probabilities of exceeding WBGTsun of 27° and 

30° as warning references of broad relevance workers. A verification analysis based on 

forecasts and observations from 1996 to 2016 showed that skillful WBGT forecasts may be 

provided with lead-times of 15-20 days, but uncertainties as represented by the forecast 

spread tend to be large after 10 days and forecast signals only slightly deviate from 

climatology after two weeks. The prototype early-warning system has been made quasi-

operational as part of a web platform also including short range forecasts for the Tuscany 

region. The platform demonstrates how short range and long range forecasts for heat stress 

can be combined, providing more detailed information on the short range (including sub-daily 

levels of heat stress and recommendations of adaptation measures) and daily to weekly heat 

risk probabilities for the long range for planning purposes. 


