The Influence of greenhouse gases on the 1930s
Dust Bowl heatwaves across central United States
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The Dust Bowl was a period of devastating dust storms, mostly from 1933 through to
1935. Around 65% of Great Plains damaged by erosion in 1934 (Cook et aERD14

U Recordbreaking heat!




Breaking heat records during the Dust Bowl

U 1936: the hottest US summer on record. Also hottest day/night for central US, southern Canada
U 1934: second hottest US summer. The 1930s were the hottest decade of summers on record.

U Heatwave durations exceeding 20 days, temperaturdd €(Cowan et al. 2020, Natlim Change).
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Breaking heat records during the Dust Bowl

U 1936: the hottest US summer on record. Also hottest day/night for central US, southern Canada

U 1934: second hottest US summer. The 1930s were the hottest decade of summers on record.
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Objectives /Data / Methods

Obj. #1: Did greenhouse gas levels contribute to the 1930s Dust Bowl heatwaves?

Obj. #2: How extreme would the 1930s heatwaves be if they occurred under present day greenh
gaslevels?

Data: Observation& stations records (GHGBaily), homogenized daily temperatures.
Model runsE weather@home?2 (WAH?2) attribution experiments usit¢ad AM3P.

Methods:
(1) Calculateheatwave metrics based on dailjmaxand Tmin. Example of total number of
observed heatwave days in 1936

For 1934 & 1936, conduct WAH2 simulations with: a %%\‘\D V &
(2) 1930s SSTs, GH®#H 29305 1550+ rundor both years] ‘ ' oS
(3) Remove humarnduced warming pre-industrial GHG$WAH a1
(4) 1930s SSTs with present day GHBAHZ0, 1200+ung]

(5) 2015 SSTs with 2015 GH®BH2015 1200+ rung

(6) Determine return periods.
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Objectives /Data / Methods

Obj. #1: Did greenhouse gas levels contribute to the 1930s Dust Bowl heatwaves?

Obj. #2: How extreme would the 1930s heatwaves be if they occurred under present day greenhouse
gaslevels?

Data: Observation& stations records (GHGBaily), homogenized daily temperatures.
Model runsE weather@home?2 (WAH?2) attribution experiments usit¢ad AM3P.

Methods:

(1) Calculate heatwave metrics based on dailgnaxand Tmin. The domain of the regional model
(southern Us and central America)

- s

For 1934 & 1936, conduct WAH2 simulations with: ; g
(2) 1930s SSTs, GH®@#H2 9305 1550+ runs for both years]

(3) Remove humainduced warming, prandustrial GHG$WAH a1
(4) 1930s SSTs with present day GHNBAHZ25, 1200+ runs]
(5) 2015 SSTs with 2015 GHB&AHZ015 1200+ runs]

(6) Determine return periods.
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Heatwave frequency in WAH2 for 1934, 1936
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A Left: ensemble mean heatwave frequency (i.e., total number of summer heatwave days) bagesl on
200simulations with the most heatwave days over central US




Heatwave frequency in WAH2 for 1934, 1936
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A Left: ensemble mean heatwave frequency (i.e., total number of summer heatwave days) bagesl on
200simulations with the most heatwave days over central US.

A Middle: 1930s GHG forcing leads to a small increase in number of heatwave days over southeast US in
1934 (~ 2 days) and slightly more in 1936. Stippling = significant differences at 5% level
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Heatwave frequency in WAH2 for 1934, 1936
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Left: ensemble mean heatwave frequency (i.e., total number of summer heatwave days) batex on
200simulations with the most heatwave days over central US.

Middle: 1930s GHG forcing leads to a small increase in number of heatwave days over southeast US in
1934 (~ 2 days) and slightly more in 1936. Stippling = significant differences at 5% level.

Right:under present day GHGs, there is a simulated increase-8fheéatwave days over the central US.
All changes are significant and robust to ensemble size and resemblance to observed circulations.
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Spring drought, preconditioning summer heatwaves

Summer after wet spring Summer after dry spring

Alexander (2011), Hirschi et al. (201N3ture Geoscience




