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Background 

 Climate change is the biggest global health threat of 
the 21st century, according to the Lancet (2009, 
2015). 

 In the last decade EU countries experienced a great 
weather variability including an increase of extreme 
weather events like heat and cold waves, heavy 
rainfalls and flooding, in some cases  followed by a 
mosquito invasion.  
 



                             

 Four main areas can be distinguished regarding the 
health impacts of climate change.  

 The first group of effects is directly caused by weather 
events, the most important ones are the health impacts 
of heat waves and extreme weather events.  

 Indirect effects are vector and food borne diseases and 
allergies caused by airborne allergens – in these cases 
the change of the climate sensitive environmental 
systems contribute to the spatial and temporal changes 
of occurrence of different diseases. 

 Increasing evidence support that climate change will 
have an impact on human health, this impact contributes 
to the global burden of disease and premature deaths.  
 Climate change will affect the health state of millions 

of people, especially of those who have low adaptive 
capacity.  

 
 

What are the facts and predictions? 
 



                             

 A National Climate Strategy (2008−2025) sets the 
major goals of mid-term climate policy of Hungary. 

 The strategy is an intersectoral and social 
framework: 
 tackling each economical sector and group of 

society 
 therefore the strategic goals and tasks should be 

integrated into the activities of each sector. 
 The staregy was adopted by the Parliament in 2008. 

It was re-elaborated in 2013, adopted by the 
Government in 2015, submitted to the Parliament in 
2015. 
 

Policies in Hungary 



                             

 The National Adaptation Geo-information System 
(NAGiS) is a multipurpose geo-information system 
that can facilitate the policy-making, strategy-building 
and decision-making process related to the impact 
assessment of climate change and founding 
necessary adaptation measures in Hungary. 

 Aims of CRIGiS project (2015):  
 Development of NAGIS incorporating other 

sectors: agriculture, tourism, climate-prone critical 
infrastructure. 

 Incorporation of socio-economic factors. 
 Development of methodology to assess 

vulnerability to climate change. 
 

Adaptation to climate change 
 
 



                             

 
To assess the vulnerability due to climate change which 
will foster the development of adaptation strategies and 
objective decision making. 
 
 Focus on three sectors:  
  Heatwave-induced excess mortality 
 Impacts of extreme weather events on road 

accidents 
 Climatic conditions on tourism 

 
 To prepare indicators based on observations and 

model projections. 

Main objectives of CRIGiS project 



                             

Association of daily mortality and 
temperature Hungary,  2005-2014 

The association of temperature-mortality can be 
characterised by a J or U shape curve.  



                             

The relationship of excess mortality 
and different threshold values 

 The sum of yearly death cases decreased by the increase of 
temperature threshold values as the heat wave days decreased.  

 On the other hand, the mean excess mortality on identified heat wave 
days increased in relation to threshold values.  

 To define the proper threshold, the product of the two curves can be 
used. At the maximum range of the product curve the two opposite 
processes were equally considered. 



                             

Calculation of excess mortality  
 

 Based on the associations the threshold  
(daily mean temperature over 90th 
percentile) was stated.  

 The excess mortality on days  over the 
threshold can be computed by extracting 
the mean daily mortality of cool days 
from the number of deaths on „hot days”.  

 The sum of  effective temperature 
causing excess mortality was also 
calculated as the excess temperature on 
days over the threshold.  

 Based on above mentioned, the excess 
mortality/1°C increase of temperature 
can be computed. This value is the same 
as the relative risk defined by time series 
analysis.  

 Based on this assumption excess 
mortality can be modelled with the area 
of the temperature distribution curve over 
the threshold. 
 



                             

Baseline mean daily mortality on 
NUTS4 level in Hungary, 2005-2014 
 

The number of daily mean death cases are 1.92. Less than 
one death/day occured in 67 small areas.  

 



                             

The spatial distribution of threshold temperatures showed a 
typical pattern: areas over the national mean can be found in 
the Southern part of the Great Plain and in the Western 
Lowland. 

Distribution of daily mean temperature over the 
threshold on NUTS4 level, 2005-2014, Hungary 
 



                             

The mean excess mortality during days over the threshold 
temperature increased by 14.9%. In some small areas excess 
mortality was not detected, while in others it was over 30%.  

Mean excess mortality (%) during „hot days” on 
NUTS4 level in Hungary, 2005-2014 
 



                             

Relative mean excess mortality (%/1 °C) 
during „hot days” on NUTS4 level in Hungary, 
2005-2014 
 
 

 This indicator defines the 
vulnerability of the population in 
relation to the additional sum of heat 
considering the differences of the 
distribution curves of daily 
temperature of the present time 
period. 

 Further this indicator can be 
considered as sensitivity indicator 
of the population in the future time 
periods in relation to climate change. 

 This indicator can be used to assess 
the predicted additional excess 
mortality during heatwaves in the 
future periods by using climate 
models. 

 



                             

Calculation of the effect of climate change 
on heatwave related excess mortality  

 As we found a difference between the 
frequency distribution of measured 
temperature and the present period of 
the climate model, therefore a 
correction was done assuring that the 
yearly sums of excess heat 
contributing to excess mortality were 
the same in the observed and 
modelled present period. 

 Based on the corrected threshold 
values of the modelled present period 
the changes in the future could be 
predicted.  

 The changes of number and intensity 
of heat wave days together define the 
level of heat exposure due to climate 
change and assuming the same 
sensitivity level, will be accompanied 
by the same level  of change in excess 
mortality.   (see poster Bobvos et al.) 



                             

Thank you very much  
for your attention! 
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