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March 2026: Dry and Warm
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Las Vegas, Nevada: Record High Temperatures; Subtle Sounding Changes

Weatherspark.com

Notable changes:
• Destabilization and warming of the 

boundary layer
• Drying above the boundary layer
• Weak evidence of upper-level front , 

very high tropopause



Questions
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• What created the extremely warm and dry conditions?
• Did atmospheric rivers play a role?
• Can we infer the importance of diabatic processes?

Data and Methods
• ERA5 reanalysis – ¼-degree
• NCEP operational analysis
• Field soundings
• Examine dynamic tropopause (DT) and tropospheric moist processes

• DT maps
• DT hovmoller diagrams



Huge Ridge Develops over the West Coast of U.S.



Five-day Mean Prior to the Heat Wave Onset

A. Blocking over NW 
Pacific

B. Strong subtropical jet 
west of 150 W

C. No gradient of 𝜃𝜃 south of 
45N over Eastern Pacific

A

B

C



Time-longitude Diagrams Show Slowly Advancing Large-scale Pattern
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Hovmoller Diagrams on the Dynamic Tropopause Show Block Clearly



Large IVT Upstream of the Developing Ridge: Diabatic Heating?



Trajectories on Dynamic Tropopause Show Evidence of PV/𝜽𝜽 Non-conservation

Trajectories marked by 
their ending 𝜽𝜽 value

Trajectories marked by 
their instantaneous 𝜽𝜽 value
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Weak Temperature Gradients Remain in Ridge:
Dynamic Tropopause Remains Very High
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Summary
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• Local ”cause”: quasi-persistent blocking anticyclone over the Western 
US for most of March, reinforced by impinging eddies

• “Upstream” influence blocking anticyclone in NW Pacific (Omega block 
at times)

• Created anomalously strong subtropical jet

• Link between simultaneous blocking events is unclear

• High values of Theta on DT are NOT due to condensation heating 
directly. 

• PV within upper-level frontal zone is reduced; High DT ”emerges”

• Tropospheric PV homogenized

• Dynamic tropopause remains very high
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