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2020 North American Monsoon
The North American Monsoon is a largescale weather event
composed of temperature driven shifts in low-level circulation and
moisture flows occuring between June 15th and September 30th.
The monsoon season is typically associated with thunderstorm
formation, strong winds, and low-duration high-intensity rainfall,
often accounting for more than half of the region’s annual
precipitation.
The 2020 monsoon hosted a number of record-breaking
occurrences relating to temperature and precipitation totals, but
not particularly in the desired way. In Tucson, the average
temperature for the month of July 2020 exceeded past records
and quickly became the hottest month on record (+4.5°F), only for
ALERT Rainfall and
the record to be broken again by August 2020 (+6.7°F) (Glueck,
Streamflow Gauges
2020). Additionally, total precipitation was the 2nd lowest on
record with the Tucson Airport station yielding a mere 1.62”, only slightly exceeding 1924’s 1.59”
(Diggs, 2020). This is in contrast to the historical mean of 6.08” of rain.

ALERT stations recorded only one site (6110 – Avra Valley Airpark) having more monsoon rainfall
than the historical past average. Particularly low precipitation totals were common in the upper
Santa Catalina Mountains, with four sites measuring at least 10” less rainfall than the average.
Streamflow values were more mixed, with four sites measuring more days of streamflow than
average. The relatively intense storms, though low frequency, did produce runoff above average
peak runoff rates at eight sites in the Brawley, Tanque Verde, CDO, and Rillito Watersheds.
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Contributing Factors
Generally, ideal conditions for a typical monsoon season include warmer than average daytime
temperatures, high levels of low-level moisture, and high pressure systems located in the Four
Corners, southern plains, or Great Basin areas (“North American Monsoon”, n.d.). Although the
summer daytime temperatures were high for the full duration of the monsoon season, the other
conditions were not met.

ALERT Rainfall and Streamflow Station

For much of the monsoon, a high pressure system was
located either over central Arizona or in northwestern
Mexico. This positioning of the high pressure system
greatly reduced low-level moisture inflow from the
gulfs of California and Mexico, stabilized atmospheric
conditions over the lower southwest, contributed to
the extreme temperatures, and reduced the overall
potential for storm formation in the state (Glueck,
2020).

Additionally,
cooler
than
average
ocean
temperatures in the Gulf of California and coastal
Pacific prevented the production of low-level
Many washes, like the pictured Pima
moisture, reducing the available moisture source for
Wash, had no flow this season
storm development. In mid-August however, the
presence of hurricane Genevieve off the coast of Baja California provided sufficient moisture for
storm development in Southern Arizona. This hurricane is likely the driving force behind the
widespread storms that occurred August 16th and 20th. This storm contributed a significant
percentage of the total monsoon season’s rainfall, with 47% occuring within a 5 hour span on
August 20th (Boyle, 2020).
Bighorn Fire
The Bighorn Fire began the evening of June 5th
as the result of a lightning strike on the
northern face of Pusch Ridge in the Santa
Catalina Mountains. Dry and windy conditions
allowed the fire to expand through Pusch
Ridge Wilderness before consuming much of
the northern, central, and eastern portions of
the mountain range, burning a total of
119,978 acres.

Bighorn burn scar from site 1060 – Pig Spring
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Map indicating Bighorn Fire areas burned by date

Although 100% containment was obtained on July 23 rd (“Bighorn Fire”, 2020), the development
of the Bighorn burn scar resulted in significant changes to the vegetative groundcover, soil
permeability, and overall surface hydrology. These landscape alterations greatly increased the
risk of flooding in watersheds where the burn scar was present, causing several debris flows to
occur in the CDO watershed despite relatively mild storms. Although no significant overbank
flooding or structural damage occurred this season, the few and isolated events to occur over
the burned area have left much of the scar untouched. Even though the fire and monsoon season
have passed, the threat for the burn scar to produce potentially catastrophic floods is still
present.
Signifcant Storm Events
July 15th – A minor storm event occurred over the upper CDO watershed, producing the first
significant debris flow in the CDO wash. Site 1140 – Dan Saddle reported 0.83” of rainfall in 55
minutes, with the first 0.3” occurring in 20 minutes. Radar QPE show that there may have been
up to 2” near the center of the CDO watershed just south of site 1110 – CDO Wash at Coronado
Camp. Resulting streamflow peaked at 6.5’ (1225 cfs) at sensor 1113 and travelled over 35 miles
to meet the Santa Cruz river confluence.
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Headwaters of the first debris flow from the Bighorn Scar at CDO Wash and Edwin Road, 07/15/2020

July 23rd – Intense rainfall fell over Marana as well as the western and north central Tucson areas.
Site 6470 – Tucson Water Treatment Plant reported a 200-year event for a 6 hour storm with
3.42”, while 6110 – Avra Valley Air Park and 2370 – Alamo Wash below Glenn Street reported
rainfall of 2.36” and 2.56”, respectively. The upper Brawley wash saw significant flow with a stage
of 6.5’ (2648 cfs) reported at 6380 – Altar Wash at Highway 286.
August 20th – Low to moderate intensity rainfall occurred
across much of Pima County. This storm event was likely
fueled by excess moisture from hurricane Genevieve off
the coast of Baja California.
August 29th – Rainfall occurred over Ironwood National
Monument, Marana, south of Three Points, and the
northern portion of the Catalina Mountains. Site 6380 –
Altar Wash at Highway 283 reported 2.48” of rainfall and
a stage of 5.3’ (1918 cfs). Rainfall was nearly 1” for most
Runoff in Alamo Wash, 07/23/2020
sites in the CDO watershed, producing 11.9’ of water
(3547 cfs) at 1110 – CDO at Coronado Camp as well as
8.6’ of flow at site 1079 – Rancho Solano. Some out-of-channel flooding occurred in the CDO
along Lago del Oro Parkway.
September 8th – The Redington Pass area experienced widespread intense rainfall. Site 2020 –
Park Tank reported a 3-hr 200-year event with 4.09” of rainfall falling in 2.5 hours. The 4.13”
rainfall recorded at this site was the highest daily rainfall of any site for the 2020 monsoon
season. Radar QPE suggests up to 5” of rainfall on the eastern slopes of the Rincon Mountains
near Cascabel.
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ALERT Station Monsoon Rainfall Totals between June 15 and September 30 by Geographic Region:
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ALERT Station Peak Flow Rate and Days with Flow between June 15 to September 30 by Watershed:
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Storm Event 08-16-2020

2020 MONSOON SEASON

2020 MONSOON SEASON
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