@ U.S. Global Change
Research Program

CLIMATE SCIENCE

Fourth National Climate Assessment | Volume |

Atmospheric Rivers Highlighted in the U.S. Fourth National
Climate Assessment, released on 3 November 2017

%

(SRR
3

Extreme Storms

KEY FINDINGS

5. The frequency and severity of landfalling “atmospheric rivers” on the U.S. West Coast (narrow streams
of moisture that account for 30%-40% of the typical snowpack and annual precipitation in the region
and are associated with severe flooding events) will increase as a result of increasing evaporation and
resulting higher atmospheric water vapor that occurs with increasing temperature. (Medium confidence)
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Front Cover: Atmospheric rivers are relatively long, narrow regions in the atmosphere - like rivers in the
sky = that transport most of the water vapor outside of the tropics. When an atmospheric river makes
landfall, extreme precipitation and flooding can often result. The cover features a natural-color image of
conditions over the northeastern Pacific on 20 February 2017, helping California and the American West
emerge from a 5-year drought in stunning fashion. Some parts of California received nearly twice as
much rain in a single deluge as normally falls in the preceding 5 months (October-February). The visu-
alization was generated by Jesse Allen (NASA Earth Observatory) using data from the Visible Infrared

Imaging Radiometer Suite (VIIRS) on the Suomi National Polar-orbiting Partnership (NPP) satellite.
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Human activities have contributed substantially to observed ocean-atmosphere variability in the At-
lantic Ocean (medium confidence), and these changes have contributed to the observed upward trend in
North Atlantic hurricane activity since the 1970s (medium confidence).

9.5 Atmospheric Rivers

The term “atmospheric rivers” (ARs) refers

to the relatively narrow streams of moisture
transport that often occur within and across
midlatitudes™ (Figure 9.4), in part because
ll\e_v often transport as much water as in the
Amazon River.” While ARs occupy less than
10% of the circumference of Earth at any given
time, they account for 90% of the poleward
moisture transport across midlatitudes (a
more complete discussion of precipitation
variability is found in Ch. 7: Precipitation
Change). In many regions ot the world, they
account for a substantial fraction of the precip
itation,” and thus water supply, often deliv
ered in the form of an extreme weather and

Figure 9.4: (upper left) Atmospheric rivers depicted in Special Sensor Microwave Imager (SSM/I) measurements of
SSM/I total column water vapor leading to extreme precipitation events at landfall locations. (middle left) Annual mean
frequency of atmospheric river occurrence (for example, 12% means abhout 1 every 8 days) and their integrated vapor
transport (IVT).” (bottom) ARs are the dominant synoptic storms for the U.S. West Coast in terms of extreme precipita-
tion® and (right) supply a large fraction of the annual precipitation in the U.S. West Coast states.” [Figure source: (up-
per and middle left) Ralph et al. 2011,* (upper right) Guan and Waliser 2015,72 (lower left) Ralph and Dettinger 2012,%
(lower right) Dettinger et al. 2011;7 left panels, © American Meteorological Society. Used with permission.]
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