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MonsoonSevere Weathdrazards
Effects of Anthropogenic Climate Change?

Forecast concerns
A Precipitationamount
A Precipitation intensity

A Wind gusts (outflow
boundaries)

A Spatial location
A Timing




Phoenix Dust Storm: 5 July 2011




Convection Permitting Models (CPMs)
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Weather forecasting
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Climate
A Langhan®t al. 2012
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Thermodynamic Criteria:
Heat + Moisture

Atmospheric Instability

Cool the atmosphere aloft, warm atmosphere below
Facilitates development of vertically developed, cumuliform clouds

Convective available potential energy (CAPE)

Atmospheric moisture

Upperlevel moisture: from easterly flow aloft
Lowlevel moisture: typically from surges of moisture from Gulf of California

Column integrategbrecipitablewater (PW)



Monsoon Thunderstorms In Arizona

Monsoon thunderstorms at Kitt Peak at mature
stage with gust fronts.

Forced by the diurnal mountair
valley circulation

Form over the mountains
during late morning to early
afternoon

Reach mature stage by about
mid-afternoon.

(Photo taken around 3pm)



Dynamiccriteria

Monsoon ridge

o Largescale upward
positioning

motion
T +
Upperlevel ~ Vertical wind shear
disturbance +
(inverted trough) Influx of low level
+

moisture
Gulf surge



Inverted trough: Favors upward motion
and vertical wind shear



