
December 19, 2012 

  

 Professor Virginia Murray 

 Head of Extreme Events and Health Protection  
Health Protection Agency 

  

Isaac Newton Institute for Mathematical Sciences 

The Mathematics of Extreme Climatic Events  

 
Forecasting and Managing Impact of Extreme Climatic Events 

 

Extreme Events and Health Protection  

– what are the challenges? 



• Encourage research in identifying and solving 

fundamental questions about planet earth 

• Encourage educators at all levels to communicate 

the issues related to planet earth 

• Inform the public about the essential role of the 

mathematical sciences in facing the challenges to 

our planet 
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 Summary of challenges 

  



  

• Reducing key infections 

• Minimising the health impact of environmental 
hazards including radiation, chemicals, 
poisonings and extreme events such as 
flooding 



• Co-ordinate investigations 

and outbreak control 

• Laboratory services 

• Advise government 

• Respond to international 

health alerts 



  

http://www.hpa.org.uk/Topics/EmergencyResponse/ExtremeWeatherEventsAndNaturalDisasters/ 



Extreme Events and Health Protection  

 Provides a focal point for evidence based health 

protection advice and planning, response and 

recovery to extreme weather events and other 

natural hazards at 

• Local 

• National 

• International 



Extreme events include  

 Heat 

 Cold 

 Floods 

 Drought 

 Wildfires  

 Earthquakes 

 Tsunamis 

 Volcanic ash 

 Landslides 

 Windstorms 

 Thunderstorm asthma  

 Oak Processionary Moth 

 Vectors and Algal Blooms 

 Space Weather 

 and others… 



  



  



  



Cold Weather Plan levels 

  



  



http://archive.cabinetoffice.gov.uk/pittreview/_/media/assets/www.ca

binetoffice.gov.uk/ 

flooding_review/pitt_review_full%20pdf.pdf 



  





  



  

http://www.eea.europa.eu/publications/climate-impacts-and-vulnerability-2012 



http://www.ipcc.ch/publication

s_and_data/publications_ipcc

_fourth_assessment_report_s

ynthesis_report.htm 



  • Over 2.5 years – 2009-2012 

 

• rigorous writing and open review process  

 

• 87 coordinating lead authors and lead authors 

(including 5 health care scientists) 

 

• Summary for Policy Makers (SPM) prepared and 

received line-by-line approval from 

representatives of over 100 governments  

 

• SPM was accepted by the IPCC on 18 

November 2011 in Kampala, Uganda 

  

  

 Climate change 
 disaster risk, exposure, vulnerability, and resilience  

 human systems and ecosystems  

  

 Managing risks from climate extremes at 
 local level 

 national level  

 international level  

  

 Toward a sustainable and resilient future 

   

 Case studies  



  





























  

http://www.bis.gov.uk/assets/foresight/

docs/reducing-risk-management/12-

1289-reducing-risks-of-future-

disasters-report.pdf 



Reducing Risks of Future Disasters  

Priorities for Decision Makers –  

Why commissioned  

 Important drivers of change could substantially increase 

future risks of disasters, notably increasing frequency of 

extreme weather events due to climate change, and 

large population increases in cities exposed to natural 

hazards.  

 Choosing to deploy resources to reduce these risks 

presents significant challenges for policy makers.  

There can be real difficulties in justifying expenditure to 

address hazards that may occur infrequently, or indeed 

may never materialise in a given location.  



Reducing Risks of Future Disasters  

Priorities for Decision Makers –  

Conclusions 

 With more people at risk than ever from natural 

hazards, and prospect of further increases over next 30 

years, future challenges are considerable.  

 Science has potential to play a key role in  
• providing better assessments of future hazards and their impacts,  

• in developing more effective early warning systems 

• in informing better decisions for disaster risk reduction.  

 International policy developments mean that time is 

now ripe for a wide range of stakeholders to harness 

science more effectively, and to work in concert and 

individually to improve DRR 



  

http://www.unisdr.org/eng/hfa/docs/HFA-brochure-English.pdf 



  



  



  



  



  



  



  

http://unisdr.org/preventionweb/files/18197_midterm.pdf 



Hyogo Framework for Action 2005-

2015 mid-term review 

 
 As noted in the study commissioned for the Mid-Term 

Review Report on the use of databases for disaster risk 

reduction:  

 “much of the existing operational research 

related to emergencies and disasters lacks 

consistency, is of poor reliability and validity 

and is of limited use for establishing baselines, 

defining standards, making comparisons or 

tracking trends.”  

 Murray, V. 2011. Evidence for Disaster Risk Management –Information and knowledge 

needs for policy makers and field practitioners. 

http://www.preventionweb.net/files/18197_205murray.evidencefordisasterriskma.pdf  

  



  



  



  



  





Summary of Global Health Challenges 

 

  

• Need to reduce impacts from current and future disaster 

risk reduction opportunities to  minimise potential 

health and other impacts 

• Might Mathematics of Planet Earth 2013 and your 

member institutions wish to contribute to this work? 

o How might we ‘count’ disasters more effectively? 

o What ‘forward look’ might be provided to help us 

reduce risks for the next 40 years? 


