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Soil moisture in Utah is increasingly 
correlated to the wider U.S. West

a
.

b
.

+1 0 -1

19
15

 to
 1

96
4

19
65

 to
 2

01
4

Average Monthly PDSI 31-year sliding correlation of  annual PDSI 



Soil moisture in California is increasingly 
correlated to the wider U.S. West 
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Soil moisture in California is increasingly 
correlated to the wider U.S. West 
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Emergence of  a decadal hydroclimate 
regime in the western United States

Stuivenvolt-Allen, et al, (PP) 





Drawing the short straw(berry)?



Agriculture at (widespread) risk 



Species at (widespread) risk 



Sub-regional drought

September 2022



2021 as an archetype for ‘droughternauts’



2021 as an archetype for ‘droughternauts’

Minimal areal extent of drought for 11 
states



2021 as an archetype for ‘droughternauts’

Minimal areal extent of drought for 11 
states



Temp anoms* 1-yr avg preceding proto-apex months
(NOAA-CIRES-DOE 20th Century Reanalysis V3)

* Subtracted from immediately preceding 30-year 
average

/snow04/matthew/scripts/droughternaut/temp.anoms.annual.
gs
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Precip rate anoms* 1-yr avg preceding proto-apex months
(NOAA-CIRES-DOE 20th Century Reanalysis V3)

* Subtracted from immediately preceding 30-year 
average

/snow04/matthew/scripts/droughternaut/prate.anoms.annual.
gs
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GPH@500mb anoms* 1-yr avg preceding proto-apex months
(NOAA-CIRES-DOE 20th Century Reanalysis V3)

* Subtracted from immediately preceding 30-year 
average

/snow04/matthew/scripts/droughternaut/gph.anoms.annual.
gs
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GPH anoms* 1-yr avg preceding proto-apex months
(NOAA-CIRES-DOE 20th Century Reanalysis V3)

* Subtracted from immediately preceding 30-year 
average
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GPH anoms* 1-yr avg preceding proto-apex months
(NOAA-CIRES-DOE 20th Century Reanalysis V3)

* Subtracted from immediately preceding 30-year 
average
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/snow04/matthew/scripts/droughternaut/circ.composite.wind.new
.gs

Green — sea level pressure 
intensity center
Black — Circulations at 850 
mb
 



/snow04/matthew/scripts/droughternaut/nph_vertical
(Simon tutorial: https://www.youtube.com/watch?v=_ojFQPj3dE8)

Pressure anomalies in the Eastern North Pacific High
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/snow04/matthew/scripts/droughternaut/nph_vertical
(Simon tutorial: https://www.youtube.com/watch?v=_ojFQPj3dE8)

Pressure anomalies in the Eastern North Pacific High
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/snow04/matthew/scripts/droughternaut/nph_vertical
(Simon tutorial: https://www.youtube.com/watch?v=_ojFQPj3dE8)

Pressure anomalies in the Eastern North Pacific High
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+20% of each of 11 states in 
D1+

Average of 11 states is +35% in 
D1+
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ANOMALOUS
PRESSURE 
@850 mb

PDSI

Why DJF? Because that’s when the rains come. Immediate effect that 
lingers. 

Dark

Dark blue: .01
Blue: .05
Light blue: .1  



The wintertime Eastern North Pacific Subtropical High 
as a reliable precursor for summertime pan-Western 

drought conditions over two years  
SIGNIFIC
ANT AT 
P<.01

NPH(DJF) SEASONAL CORRELATIONS TO PAN-WESTERN DROUGHT SEVERITY 
(PDSI) 
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What’s the story?

• When it comes to drought 
in the West, we’re 
increasingly in this together 

•  Conditions in the East 
Pacific may offer some 
warning that things are 
about to “hit the fan”
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