
CW3E Event Summary: 23–25 Sep 2019
Active synoptic pattern brings heavy rainfall to central and southeastern Arizona
• A large swath of central AZ received over 1.5 inches of rainfall during the 24-hour period ending 12 UTC (5 AM PST) 24 Sep
• The highest rainfall amounts (> 3 inches) occurred over the elevated terrain in Maricopa, Gila, and Yavapai Counties
• Roosevelt Dam (Gila County) recorded 7.55 inches during the 48-hour period ending 17 UTC (10 AM PST) 24 Sep
• Localized flash flooding, hail, and damaging winds were also reported during the evening of 23 September
• Additional heavy rainfall and thunderstorms are expected over the next couple of days, primarily in southeastern Arizona
• Strong synoptic-dynamic forcing and moisture from the remnants of Tropical Storm Mario both played important roles in this event
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Peak Discharge: 2960 ft3 s-1

Peak Gage Height: 6.72 ft

Peak Discharge: 37000 ft3 s-1

Peak Gage Height: 17.95 ft

Intense rainfall on 23 
September led to a rapid 
response in streamflow the 
Salt River east of Phoenix, 
AZ. Gage height at Stewart 
Mountain Dam increased 
more than 13 ft in less than 
2 hours.
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Heavy rainfall in southeastern Arizona will help erase rainfall deficits in what has otherwise been an anomalously dry summer
monsoon. As of 24 September, many locations in southeastern Arizona were running seasonal monsoon (June–September) rainfall 
deficits between 2 and 4 inches. Prior to September, 2019 was on pace for one of the 10 driest monsoon seasons in Tucson since 1895. 
For comparison, the total monsoon rainfall in Tucson was about 3 inches greater at this point in 2018.
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Unusually strong synoptic-dynamic forcing, coupled with moist, unstable conditions set the stage for heavy rainfall in central and 
southeastern Arizona on 23–25 September.

At 1200 UTC 23 September, a vigorous 500-hPa shortwave 
trough was located near Reno, NV. By 1200 UTC 24 September, 
a cutoff low had formed over the California–Arizona border.

At 1200 UTC 23 September, central Arizona was situated 
beneath the equatorward entrance region of a 250-hPa jet, a 
favorable region for quasi-geostrophic forcing for ascent.
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At 1200 UTC 23 September, a narrow corridor of elevated IVT extended from the southern tip of Baja California to central Arizona. 
Elevated IVT values resulted from enhanced low-level southerly flow over the Gulf of California and a plume of very moist air (IVW > 
40 mm) extending northward from the remnants of Tropical Storm Mario.
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The cutoff low will help focus the unsettled weather over southeastern Arizona on 24 and 25 September. Persistent cyclonic flow 
around the cutoff low will maintain poleward moisture transport over the impacted region. The highest rainfall amounts (2–3 inches) 
are expected near the Mexico–U.S. border, with lighter amounts (1–2 inches) in the Tucson metro area. 


