Magnitude of Flash Floods on the Rise in Sabino Cree Kk, Arizona

A - Setting

Sabino Creek drains
91 km? of rugged
terrain in the Coronado
National Forest and
drops 2 km vertically
over a 30 km reach
before emptying into
the Tucson Basin.
Annual maximum
discharge has been
measured since 1932
at the mouth of Sabino

Canyon.
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C - Hydrographs
Flash floods barrel Storm hygrographs for
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characterized by
rising limbs that can
reach maximum
discharge in fewer
than 15 minutes.
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no exception.

Large floods (>50 m3 s'1) typically reach the outlet of Sabino
Canyon within two hours of intense rainfall on the upper slopes.
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FLASH FLOODS have been growing more extreme in Sabino Creek, AZ. Although
steep slopes, thin soils (A-Setting ) and intense convective storms in July and August
(B-Climate ) make violent floods (C-Hydrographs ) common every summer, the
largest annual events appear to be growing larger (See below). This trend
culminated with a record discharge on July 31 of 2006 that destroyed roads in Sabino
Canyon and threatened to overtop bridges in Tucson (D-Recent flooding ).

Why are annual maximum discharges becoming more extreme? With the exception
of the 2003 Aspen Fire, the watershed has mostly been free from landscape changes
(grazing, logging, urbanization) or channel modifications (dams, channel
straightening) that would tend to increase runoff over time. This suggests that climate
change plays an important role.
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WE HYPOTHESIZE that runoff in Sabino Creek is particularly sensitive to increases in
the intensity and duration of large-scale weather patterns (ones that generate runoff
over the entire watershed), and that these storms are lasting longer or becoming
more frequent. This could be one manifestation of broader climate change in which
storms are drawing upon increased supplies of tropical moisture, creating the excess
soil water conditions required to generate extreme floods in Sabino Creek and in
similar watersheds in the Southwestern US.

B - Climate

Arizona has two distinct wet seasons. The summer rainy
season (North American Monsoon) brings intense (>3 cm hr?),
short-lived, localized downpours from July thru August.
The winter rainy
season is
characterized by
less intense but
more widespread
rain and high
elevation snow
associated with
frontal storms.
Tropical
depressions can
] also play a role in
jan Feb Mar AprMayJun Jul AugSep Oct NovDev \]u|y.N0\/ember'
bringing sustained,
moderately intense
rain.
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D - Recent flooding

On July 31, 2006 a record 460 m3 s flash flood
raged through Sabino Canyon following three days of
moderately intense rainfall. This unusually persistent
and wide spread rain followed passage of tropical
storm Emilia off the coast of Baja California.
Antecedent soil moisture conditions appear to be a
key ingredient in generating the largest floods.



