
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Integrating individual factors with climate service data to provide personalized thermal
stress warnings

Gao, Chuansi; Toftum, Jørn; Daanen , Hein ; Steenhoff, Henriette ; Kuklane, Kalev ; Garland, Stephen ;
Olsson, Johanna Alkan ; Egli, Sara ; Folkerts, Mireille ; Zuurbier, Moniek
Total number of authors:
11

Publication date:
2018

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Gao, C., Toftum, J., Daanen , H., Steenhoff, H., Kuklane, K., Garland, S., Olsson, J. A., Egli, S., Folkerts, M.,
Zuurbier, M., & Petersson, J. (2018). Integrating individual factors with climate service data to provide
personalized thermal stress warnings. Abstract from 7th International Conference on the Physiology and
Pharmacology of Temperature Regulation, Split, Croatia.

https://orbit.dtu.dk/en/publications/f10baec2-2417-414a-b7f3-8a511b8684ad


Integrating individual factors with climate service 
data to provide personalized thermal stress warnings 
 
 

Chuansi Gao a; Jørn Toftum b; Hein Daanen c; Henriette Steenhoff b;  
Kalev Kuklane a; Stephen Garland d; Johanna Alkan Olsson e;  

Sara Egli a; Mireille Folkerts c; Moniek Zuurbier f ; Jakob Petersson a Lars Nybo g 
 

a Thermal Environment Laboratory, Division of Ergonomics and Aerosol 
Technology, Department of Design Sciences, Lund University, Sweden 

b Department of Civil Engineering, Technical University of Denmark, 
Denmark 

c Department Human Movement Sciences, Vrije Universiteit, 
Amsterdam, The Netherlands  

d FritzdorfSport, Sweden 
e Centre for Environmental and Climate Research (CEC),  

Lund University, Sweden 
f Regional Public Health Services, Gelderland-Midden (VGGM),  

The Netherlands 
g Department of Nutrition, Exercise and Sports, University of 

Copenhagen, Denmark  
 

 
Word limit: 300 words 
 
Introduction: Prolonged and intensified periods with heat waves in the summer and 
cold spells in the winter are some of the challenges that apparently will aggravate with 
future climate change. The impact of such events on human health and productivity 
can be profound and it is important for individuals and the society to improve the 
preparedness to face these thermal extremes. Current climate services provide forecasts 
on environmental factors, but thermal stress also depend on individual physiology and 
parameters such as acclimatization to heat, physical work intensity and clothing. It is 
therefore important to develop alert systems that integrate climate service data with 
human heat balance models to develop personalized thermal stress evaluation tools. 
 
Method: The present talk will provide overview on models and factors of importance 
for developing such optimized, personalized weather alerts and associated advice 
system (exemplified with an ongoing ClimAPP project – European Research Area for 
Climate Service). The project aims to integrate climate service data with individual 
data (heat acclimatization, physical work intensity, clothing, etc.) as input to human 
thermal models and via a mobile app provide personalized recommendations for 
adaptation strategies. Existing and improved human thermal models and heat stress 



index (Wet Bulb Globe Temperature, Predicted Heat Strain, Predicted Mean Vote and 
Required Clothing Insulation) are incorporated to cover a wide range of thermal 
conditions. 

 
Expected results and conclusions: Combining climate service data and inputs from 
users may allow for more specific and timely advice to end-users of weather forecasts 
and combined with feedback following high heat or cold periods, it may allow for 
improved identification of vulnerable individuals. This may form basis for better 
coping strategies of importance for facing thermal climate challenges and improving 
individual thermoregulatory behaviour such as making work-rest scheme, hydration, 
personal cooling and clothing choice decisions.  
 


