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CLIMATE CHANGE & NATURAL 
DISASTERS



“We can expect weather to get more extreme. 
Future fires are going to burn longer and more 
intensely” Natural Resources Canada, 2021

“Climate change has helped drive a fivefold 
increase in the number of weather-related 
disasters in the last 50 years. Climate change 
means disasters are happening 
simultaneously” UN, 2021

https://www.npr.org/2021/09/02/1033054816/our-future-on-a-hotter-planet-means-more-climate-disasters-happening-simultaneou)


UNITED IN SCIENCE 2022:

a multi-organization high-level 
compilation of the most recent 
science related to climate change, 
impacts and responses

“WE ARE HEADING IN THE WRONG 
DIRECTION” WMO, 2022



“Disasters occur when hazards meet vulnerability. We must 

acknowledge the human-made components of both 

vulnerability and hazard and emphasize human agency in 

order to proactively reduce disaster impacts” 

Raju et al., CEE Nature, 2022



Climate Change Hazards and 
Contaminated Site Management

▪ Vulnerability: The degree to which a system is susceptible to, or unable to 

cope with, adverse effects of climate change

▪ Resilience: A capability to respond to and recover from hazards with minimal 

damage to a system

▪ Adaptive Capacity: The ability of a system to adjust to climate change and to 

moderate impacts

Modified from: Environment Canada, EPA, and IPCC



Questions

How have natural disasters and climate change impacted 
contaminated sites you work on?

Do you have existing tools and resources for climate change 
adaptation in contaminated site management? What would 
help?



Climate Change Hazards
Biophysical events or trends (e.g., drought, rain, wind)

Climate Change Impacts
Occur as a result of a hazard (e.g., flooding, damage to buildings)

FCSAP, Environment and Climate Change Canada, 2022



FCSAP, Environment and 

Climate Change Canada, 2022



FCSAP, Environment and Climate Change Canada, 2022

Climate Change Adaptation for 
Contaminated Sites

• Risks identified for baseline 

conditions may not be 

representative of future 

climatic conditions

• Site-specific impacts of 

climate change should be 

added to the CSM to reflect 

possible future risks to 

receptors



• near-term 2020s [2011 to 2040]

• mid-term 2050s [2041 to 2070] 

• long-term 2080s [2071 to 2100] 

Look at climate change in 
three timeframes: 

•What changes in contaminants and 
contaminant concentrations, distribution, 
migration pathways and residency media 
are likely to occur at the site in the absence 
of active remediation, and if no adaptation 
measures are implemented against the 
identified climate change hazards? 

•What changes in human and ecological 
receptors, and their exposure pathways are 
likely to occur at the site in the absence of 
active remediation, and if no adaptation 
measures are implemented against the 
identified climate change hazards? 

In these time frames:

Conceptual Site Model with 
Climate Hazards

FCSAP, Environment and Climate Change Canada, 2022



Federal Contaminated Sites 
Decision Making Framework



changingclimate.ca



changingclimate.ca



Canadian Federal Resources on Climate Change



Environmental Protection Agency –
Climate Change Adaptation

▪ Superfund Climate Resilience

▪ Vulnerability Assessments

▪ Resilience Measures

▪ Adaptive Capacity

▪ Climate Adaptation 

▪ Adaptation resources and toolkits

▪ Virtual workshops

▪ Climate Adaptation Action Plan 2021



Other Resources

▪ IPCC Sixth Assessment Report (2022)

▪ ITRC Sustainable Resilient Remediation (2021)

▪ ASTM Standard Guide for Remedial Action 

Resiliency to Climate Impacts (2021)

▪ Sustainable Remediation Forum (SURF)

▪ U.S. Climate Resilience Toolkit

▪ U.S. Global Change Research Program

▪ NASA Applied Sciences Program

https://www.sustainableremediation.org/




THANK YOU
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