The June, 2021 Heat-Wave

and Potential Future Events

Can an atmospheric river contribute to a heatwave?
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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?
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Record setting maximum and minimum daily temperatures
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2021 DROUGHT LEVELS AT A GLANCE

Drought Levels: 0 1 2 3
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Seven Day Mean Streamflow for 08GA022 SQUAMISH RIVER NEAR BRACKENDALE
Historical Recora: 1922 to 2018 | Reguiation status: Reguiated
Latest strosmifiow percentile = S4th (Based on 7-day Q)
Latest percent of median = 116% (Based on 7-d2y Q)
Latest percent of MAD = 40% (Based on 7-doy Q)
Last Updated: 2021-12-36
*Graph statistics based on historic 7-day Q | Data after 2018 is provisional and subject to change
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Seven Day Mean Streamflow for 08MH001 CHILLIWACK RIVER AT VEDDER CROSSING
Histoncal Record: 1911 to 2019 | Regulation stotus; Natursl
Latest streamfiow percentise = 81tn (Based on 7-dey Q)
350 | atest porcent of maian = 198% (Based 0n 7-day Q)
Latest percent of MAD = 134% (Based on 7-day Q)
Lost Updated: 2021-12-16

*Graph statistics based on historic 7-day Q | Data after 2019 Is provisional and sudject to change
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Historical Record: 1957 to 2019 | Reguiation status: Natural

Latest strosmifiow percentile = 35t (Based on 7-day Q)

Latest percent of median = E8% (Based 0n 7-day Q)

Latest percent of MAD = 25% (Based on 7-day Q)

Last Updated: 2021-12-36

*Graph statistics based on historic 7-day Q | Data after 2019 ts provisional and subject to change
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5000 Historical Record: 1929 to 2019 | Reguiation status: Natural
Latest stresmifiow percentile = 84t (Based on 7-day Q)
Latest percent of median = 154% (Based on 7-day Q)
Latest percent of MAD = 33% (Based on 7-doy Q)
Last Updated: 2021-12-36
*Graph statistics based on historic 7-day Q | Data after 2019 ts provisional and subject to change
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Historical Record: 1976 to 2018 | Regulation status: Unknown

Latest strosmiflow percentile = NAIh (Based ca 7-day Q)

Latest percent of median = NAS (Basad on 7-dsy Q)

Latest percent of MAD = NA% (Based on 7-day Q)

Last Updated: 2021-12-36

*Graph statistics based on historic 7-day Q | Data after 2018 is provisional and subject to change
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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.

o 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
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Very high atmospheric pressures
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There was a lot of water vapour



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

Was it climate change?



Define the Event
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Conclusions from models

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

made ~150 times more likely with anthropogenic warming and ~2 °C hotter.

o Given that many records were broken by as much as 5 °C, global warming doesn’t account for
the entire signal.

e 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.
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Temperature anomaly (°C)
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Conclusions from the June Heatwave

e What happened? Record shattering heat leading to major human and
economic impacts.

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

e Was it climate change? Yes! Climate change to date made it more likely
and future climate change will make it even more so.

e \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.



