
Mapping spatial 
patterns in 
vulnerability to 
climate change-
related health 
hazards

April 2, 2019
Jessica Yu, PhD Candidate

Spring Campus Freie Universitat Berlin

Vorführender
Präsentationsnotizen
Public Health Paradigm and more about tool development for area of discussion about adaptation measures





“Audit says B.C. does not have a clear plan moving 
forward for reducing emissions or preventing climate 
change-related risks” – February 2018



“British Columbia has not completed a comprehensive 
risk assessment” – Auditor General

Vorführender
Präsentationsnotizen
undertake a province-wide risk assessment that integrates existing risk assessment work

Adaptation: whether government is adequately adapting to the risks posed by climate change. This would include:

Under the Greenhouse Gas Reduction Targets Act, ;B.C. adopted two legislated GHG emission reduction targets: 
� 33% below 2007 levels for 2020 
� 80% below 2007 levels for 2050 

Government also established two interim targets: 
� 6% below 2007 levels for 2012 
� 18% below 2007 levels for 2016




Climate Vulnerability Assessment Project 
Objectives:

1. Identify climate change-related risk 
factors at the local community level

-> Address health equity 
2. Create health vulnerability index 

scores to map these risk factors
-> Create a tool for KT



Vulnerability assessment

Vulnerability is a function of 
interactions between climate-related 
EXPOSURES and physiological 
SENSITIVITIES, and the ADAPTIVE 
CAPACITIES of individuals or 
populations to adjust to changing 
circumstances.

WHO (2016)



Overall method



Vulnerability 
scores
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Vorführender
Präsentationsnotizen
GROUND-LEVEL OZONE – annual modelled concentration estimate, 2002 to 2015

Tropospheric, or ground level ozone, is not emitted directly into the air, but is created by chemical reactions between oxides of nitrogen (engine emissions) and volatile organic compounds (solvents, emissions, and plants). This happens when pollutants emitted by cars, power plants, industrial boilers, refineries, chemical plants, and other sources chemically react in the presence of sunlight.

‘Ozone paradox'. Ozone can be degraded by the compounds (NOx) by which it is also formed. This degradation occurs more often in cities than in rural areas, because there is more NO in cities (see further).







Vorführender
Präsentationsnotizen
When inhaled, ozone is an oxidant in the body and causes respiratory and cardiovascular illness, alters the function of the central nervous system, and may be associated with infection 



Spatial analysis possibilities: 

High vulnerability areas for 
all climate hazards – high 
priority?



Spatial analysis possibilities: 

High exposed areas and low 
adaptive capacity – areas that 
are more amenable to changes?



Interactive data visualization tool

https://public.tableau.com/views/Vulnerability_final_packaged/Ozone_Final?:embed=y&:displa
y_count=yes

https://www.mail.ubc.ca/owa/redir.aspx?C=5_sDsQKtgrfnKuFepJFnEVy6ABUbAnc4PGjm34j7C5q3fsKIVbfWCA..&URL=https%3a%2f%2fpublic.tableau.com%2fviews%2fVulnerability_final_packaged%2fOzone_Final%3f%3aembed%3dy%26%3adisplay_count%3dyes


Concluding thoughts and questions
What is the role of local public health in the climate change 
response?

Are maps / information from this type of project useful ?
◦ For what, for whom
◦How can the maps be made more useful?
◦Unintended consequences?

Vorführender
Präsentationsnotizen
Areas for decarbonisation
Increasing awareness to for stakeholders of all levels



Thank you for any feedback! 

Feel free to contact me at j.yu@ubc.ca





Problem framing
Increasing frequency 
and magnitude of 
natural hazards 
because of climate 
change –new ‘climate 
reality’

Disproportionate health 
impacts within a city
Health and 

spatial equity 
issues

Vorführender
Präsentationsnotizen
“resource inequality”

Vancouver IS likely to be very resilient, and mapping hazards can help it become moreso, but the vulnerability assessment/mapping is really about reducing inequities 



Categorisation of determinants

 Age

 Sex

 Race/ethnicity

 Socioeconomic

 Climate exposures

 Existing health conditions

 Built environment

 Institutional setting



35+ indicators collected – some examples 

Daily max temperature

Land area in flood plain

Daily PM 2.5 concentration

Ground level ozone

Children and elderly

Cardiovascular

Respiratory

Mental health

Housing quality

Green space

Social network

Public transit



"A changing climate is a reality, and Vancouver needs to continue to be 
a leader on the environment.” – Mayor Kennedy Stewart

Vorführender
Präsentationsnotizen
Vulnerability assessment is a necessary first piece to the puzzle that is exploratory in nature…but we have to acknowledge that it’s just one piece to the puzzle...and to not just think about climate change mitigation, but also more preventative measures.
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