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• https://docs.google.com/spreadsheets/d/1JLJjCjHEyIp-
gyqVeRjkjtIlBkGNITXkiGI7_ZeYTRM/edit#gid=2071005344

• Nuria Plaza Pilar (VM mobility grant intern with Veronika Huber)
– initiation of the catalogue, collecting data from PROCLIAS and MCC members

• Salomé Henry (intern with Aleš Urban) – update on the catalogue, review of heat
action plans in individual countries => typology of HWSs

https://docs.google.com/spreadsheets/d/1JLJjCjHEyIp-gyqVeRjkjtIlBkGNITXkiGI7_ZeYTRM/edit#gid=2071005344
https://docs.google.com/spreadsheets/d/1JLJjCjHEyIp-gyqVeRjkjtIlBkGNITXkiGI7_ZeYTRM/edit#gid=2071005344


HEWS/HHAP catalogue
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• Data on early heat warning systems (HEWS) and heat-health action
plans (HHAP)



Creating a typology among HHAPs and HEWSs

• Defining criteria based on the study by Èrica Martínez-Solanas and Xavier
Basagaña: Temporal changes in temperature related mortality in Spain and
effects of the implementation of a heat health prevention plan (2019)

• Criteria corresponding to 7 leads defined by the WHO:
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Agreement on a lead body and clear definition of actor’s reponsabilities
Accurate and timely alert systems
Health information plan
Reduction in indoor heat exposure
Particular care for vulnerable groups
Preparedness of the health/social care system
Real-time surveillance and evaluation



Setting weights to the characteristics

• Motivation: attributing a mark on each lead for each plan, and some
characteristics should get more points than others.

• Total points that can be attributed for each lead:
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Lead Maximum points
Agreement on a lead body 2
Accurate and timely alert systems 7
Health information plan 7
Reduction in indoor heat exposure 4
Particular care for vulnerable groups 8
Preparedness of the health/social care system 9
Real-time surveillance and evaluation 2

∑=37



Setting weights to the characteristics
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Defining the HWS levels

• 1st level: no coordination with the health care system, only meteorologic alerts
and communication plan

• 2nd and 3rd levels: PCA with the marks on the different leads.
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Defining the HWS levels
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Dendrogramm



HEWS/HHAP catalogue

9

HWS = ? No information
HWS = 0 no/basic weather forecast
HWS = 1 hws - climatology-based thresholds, no coordination with the health sector
HWS = 2 weather-based heat warnings, but epidemiological thresholds, some actions taken
HWS = 3 Heat-health prevention plan/action plan/national heat plan, many actions taken



Description of the levels – examples
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• 101 cities in 14 European countries – daily mortality and air temperature data.

MCC Collaborative Research Network
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Northern Europe
3 countries
14 locations

Western Europe
4 countries
48 locations

Southern Europe
3 countries
23 locations

Eastern Europe
4 countries
17 locations



MCC data + HEWS/HHAP catalogue
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HWS = ? No information
HWS = 0 no/basic weather forecast
HWS = 1 hws - climatology-based thresholds, no coordination with the health sector
HWS = 2 weather-based heat warnings, but epidemiological thresholds, some actions taken
HWS = 3 Heat-health prevention plan/action plan/national heat plan, many actions taken



Methods – Meta-regression models
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Two-stage design:
• 1st stage: time series on city level. Divided to 3-year periods

• DLNM: ERF for each 3-year period, May-September
• 2nd stage – mixmeta model:

• model <- mixmeta (coef ~ as.factor(HWS), vcov, data=cityinfo,
method="ml", random=~1|countryname/cityname, bscov="diag")

i.coef and vcov = first stage estimated coefficients for each city in each 3-
year period
ii.HWS = HWS typology (0-3) from each city in each 3-year period
iii.random = nested country/city random effect

• Pooled effect for all locations based on the HWS level



Results

By HWS level By HWS implementation
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Limitations => expert elicitation event

•Significant reduction of the risk with more complex HWSs

•Effect of heat-wave intensity / 2003 heat wave

•Better classification/typology of the national systems

•Expert-based weights to individual components

•=> expert elicitation event: Tuesday after lunch in room DP411A
– everyone interested in heat-health prevention is welcome to join the
discussion!
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