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Conclusions 

• Stark west-to-east gradient in JAS precipitation characteristics

• Anticyclonic Rossby wave breaking in midlatitude westerlies 
over the US west coast is the dominant synoptic flow regime for 
extreme precipitation events in the Lake Mead watershed
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72hr Precipitation Ending on 20070924 

22mm
Precipitation Highlights
- 37mm in 24hr in VIR

- 31% of JAS precipitation 
during 24hr

- 43mm in 72hr in VIR
(43% of JAS mean)

- 22mm over entire Lake 
Mead basin in 72hrs

-19% of JAS precipitation 
during event for entire 
Lake Mead basin



St
re

am
flo

w
 (C

FS
)





Streamflow 
Generated ~ 0.1 ft 
of Lake Mead 
Elevation
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Future Climate

• Lahmers et al. 2016
• Long-term changes in Inverted Trough using downscaled WRF

• Pascale et al. 2018
• Influence of increased CO2 on NAM moisture surges



Idealized Synoptic Setup for Extreme Events

 150oW  135oW  120oW  105oW   90oW 

  24oN 

  32oN 

  40oN 

  48oN 

  56oN 

H

Upper Troposphere Setup – Warming Climate

Temperature 
Increases

Adapted from Lahmers 2016



Idealized Synoptic Setup for Extreme Events

 150oW  135oW  120oW  105oW   90oW 

  24oN 

  32oN 

  40oN 

  48oN 

  56oN 

H

Upper Troposphere Setup – Warming Climate

Monsoon 
Ridge 
Strengthens

Temperature 
Increases

Adapted from Lahmers 2016



Idealized Synoptic Setup for Extreme Events

 150oW  135oW  120oW  105oW   90oW 

  24oN 

  32oN 

  40oN 

  48oN 

  56oN 

H

Upper Troposphere Setup – Future Climate

Monsoon 
Ridge 
Strengthens

Temperature 
Increases

IVs Displaced 
South

Adapted from Lahmers 2016



Idealized Synoptic Setup for Extreme Events

 150oW  135oW  120oW  105oW   90oW 

  24oN 

  32oN 

  40oN 

  48oN 

  56oN 

H

Upper Troposphere Setup – Future Climate
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NAM region

Adapted from Lahmers 2016
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Future Climate

• Decreased relevance of IVs to the NAM region
• Storms phase locked to high terrain

• Increased IWV doesn’t correspond to increased precipitation*
• Decrease (increase) in non-extreme (extreme) events

• How will the relationship between RWB and NAM ridge be 
affected by a warming climate? (TCs too)

• Forecast challenges associated with cut-off lows



Conclusions 

• Stark west-to-east gradient in JAS precipitation characteristics

Lower mean JAS precipitation 

Smaller fraction of WY precipitation 
falling in JAS
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precipitation

Higher mean JAS precipitation 

Larger fraction of WY precipitation 
falling in JAS

Lower interannual variability of 
JAS precipitation

• Anticyclonic Rossby wave breaking in midlatitude westerlies over 
the US west coast is the dominant synoptic flow regime for 
extreme precipitation events in the Lake Mead watershed
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