
The June, 2021 Heat-Wave 
and Potential Future Events

Can an atmospheric river contribute to a heatwave?



Outline

● What happened?

● Why did it happen?

● Was it climate change?

● What does this tell us about our future? Does it change our thinking?

Conclusion: Under a global 2 °C climate, it’s likely that similar scale events 

will have annual odds of occurrence of 1 in 10 year to as high as 1 in 5 year.



What Happened?





Record setting maximum and minimum daily temperatures





















Impacts of the event

● Thousands were struck with heat-related illness and many hundreds died 
throughout Oregon, Washington and BC.

● Some evidence that the human impacts were disproportionate against lower 
income people.

● Yet uncounted losses to crops, livestock and worker productivity (many 
businesses closed during the peak of the heat).

● Energy demand in BC hit a new record.
● Kick started a very active wildfire season.
● Losses to glaciers and their water reserves were massive 
● Remaining snow melted rapidly.

○ An earlier event during the spring freshet, the flooding consequences would have been 
massive. are yet to be determined and will feedback all summer.



Why did it happen?





Very dry spring in southern BC and NW USA



Very high atmospheric pressures



There was a lot of water vapour

http://drive.google.com/file/d/13JEo6_Ie9dc5oOLk9VB57agvGEeZMin1/view


Was it climate change?



Define the Event

● Keep it simple!

● Focus on annual maximum of 

daily maximum temperature --

TXx.

● Define a small region that 

contains the bulk of regional 

population.



GEV Results for Vancouver

Record Break 4 °C

Return Period 1000 years

Probability 

Ratio

> 170x

Pre-industrial 

delta

3.4 °C (1.9 -

5.5)



GEV Results for Lytton

Record Break 5.2 °C

Return Period 6000 years

Probability 

Ratio

> 270x

Pre-industrial 

delta

2.1 °C (0.1 -

3.7)



Conclusions from models

● They support the conclusions from the station observations. The event was 

made ~150 times more likely with anthropogenic warming and ~2 °C hotter.
○ Given that many records were broken by as much as 5 °C, global warming doesn’t account for 

the entire signal.

● Under a global 2 °C climate, it’s likely that similar scale events will have 

annual odds of occurrence of 1 in 10 year to as high as 1 in 5 year.



What does the event tell us about our future? 

Does it change our thinking?

● This analysis tells us that the event was the result of a very rare set of 

circumstances. 

● The event would be very unlikely to happen again IF NOT FOR CLIMATE 

CHANGE.

● But with climate change it’s very likely to happen again before the end of the 

century. Most likely by the middle of the century.

● It changes our thinking in that we may need to look at how we assess 

heatwaves and what antecedent conditions may exist to contribute to them.









Conclusions from the June Heatwave

● What happened? Record shattering heat leading to major human and 

economic impacts.

● Why did it happen? High pressure, clear skies, solstice, lots of moisture

● Was it climate change? Yes! Climate change to date made it more likely 

and future climate change will make it even more so.

● What does this tell us about our future? Does it change our thinking? This is 

a preview of events what will happen in our future a few times in our 

lifetimes. It changes how we think about defining and characterizing 

heat events.


