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Blocking Heatwaves

Significant slope change but insignificant correlation change
between heatwaves and blocking under future global warming
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Factors in heatwave frequency
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Heatwave definition
*CMIP6 daily: T,

*Seasonal cycle and long-term trend removed

m, max

°Land only, summer (Jun 20 — Aug 18)

*Heatwaves: T, exceed 90" percentile for 6+ days

m, max

*Historical percentile

ETCCDI Climate Change Indices
fiessiage i

=

14. WSDI, Warm speel duration index: Annual count of days with at least 6
consecutive days when TX > 90" percentile

.......... | e Let TXjj be the daily maximum temperature on day i in period j and let
| TXjn90 be the calendar day goth percentile centred on a 5-day window

for the base period 1961-1990. Then the number of days per period is
summed where, in intervals of at least 6 consecutive days:

TXjj > TXin90
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Optimized blocking index

*Maximizes corr (heatwave, blocking)
[framework from Chan et al. 2015 GRL]

*Optimized blocking index
:= Dole & Gordon 1983 (anomaly-based) with A=1 stdev, D=5 days
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Europe in one CMIP6 model

Europe, NorESM2-LM

12%

10% ~

Heatwave frequency
N (o)) (00]
S
| | |

k)
o~
]

— SSP585

— historical
1 1 1 1 1 1

0% 5% 10% 15% 20% 25%
Blocking frequency

—

o
>

Pak Wah CHAN (pwchan@fudan.edu.cn)



Europe in one CMIP6 model
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Europe in one CMIP6 model

Europe, NorESM2-LM
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Europe in one CMIP6 model
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Europe in 13 CMIP6 models
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Europe in 13 CMIP6 models
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eatwave—blocking relation steepens

Wl . _
-‘- (Conventional wisdom)
7S
Larger portion Smaller portion
as latent heat flux as latent heat flux
Temperature Temperature
less sensitive to more sensitive to
solar forcing ~ solar forcing

historical - SSP585
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Greenland in 13 CMIP6 models
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Greenland in 13 CMIP6 models
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Greenland: Why relation flattens
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R? (heatwave, blocking)
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R? (heatwave, blocking)
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eatwave-relevant circulation system
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StillA=1SD, D = 5-6 days

Still same type of blocking
most relevant to heatwaves
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Contrasting claim

0l(@)

Temperature [K]

1980 1985 1990 1995 2000 2005 2010 2015
year

Jézéquel et al. 2020 ERL. Condition on circulation analog
" Conditional trend < unconditional trend
. Different circulation for future heatwaves?
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Temperature [K]

Contrasting claim - revisit
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Model bias?
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Conclusion
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Chan, P. W., Catto, J. L., & Collins, M. (2022). npj Climate and Atmospheric Science, 5, 68.
Chan, P-W., Hassanzadeh, P., & Kuang, Z. (2019). Geophysical Research Letters, 46(9), 4904.

More to come...
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