2: OUR CHANGING CLIMATE

Key Message 6: Heavy Downpours Increasing
Heavy downpours are increasing nationally, especially over the last three to five decades.
Largest increases are in the Midwest and Northeast. Increases in the frequency
and intensity of extreme precipitation events are projected for all U.S. regions.
Across most of the United States, the heaviest
rainfall events have become heavier and more frequent. The amount of rain falling on the heaviest
rain days has also increased over the past few decades. Since 1991, the amount of rain falling in very
heavy precipitation events has been significantly
above average. This increase has been greatest in
the Northeast, Midwest, and upper Great Plains
– more than 30% above the 1901-1960 average
(see Figure 2.18). There has also been an increase
in flooding events in the Midwest and Northeast
where the largest increases in heavy rain amounts
have occurred.

Observed U.S. Trend in Heavy Precipitation
Figure 2.16: One measure of
a heavy precipitation event is
a 2-day precipitation total that
is exceeded on average only
once in a five-year period,
also known as a once-in-fiveyear event. As this extreme
precipitation index for 19012012 shows, the occurrence
of such events has become
m uc h m o re c o m m o n in
recent decades. Changes are
compared to the period 19011960, and do not include Alaska or Hawai‘i. The 2000s decade (far right bar)
52
includes 2001-2012. (Figure source: adapted from Kunkel et al. 2013 ).

Observed Change in Very Heavy Precipitation

Figure 2.17. Percent changes in the annual amount of precipitation falling in very heavy events, defined as the heaviest 1% of all daily
events from 1901 to 2012 for each region. The far right bar is for 2001-2012. In recent decades there have been increases nationally,
with the largest increases in the Northeast, Great Plains, Midwest, and Southeast. Changes are compared to the 1901-1960 average
for all regions except Alaska and Hawai‘i, which are relative to the 1951-1980 average. (Figure source: NOAA NCDC / CICS-NC).
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Warmer air can contain more water vapor than cooler air.
Global analyses show that the amount of water vapor in the at14,51
mosphere has in fact increased over both land and oceans.
Climate change also alters dynamical characteristics of the
atmosphere that in turn affect weather patterns and storms.
In the mid-latitudes, where most of the continental U.S. is located, there is an upward trend in extreme precipitation in the
52
vicinity of fronts associated with mid-latitude storms. Locally,
53
natural variations can also be important.

Observed Change in Very Heavy Precipitation

Projections of future climate over the U.S. suggest that the
recent trend towards increased heavy precipitation events
will continue. This is projected to occur even in regions where
total precipitation is projected to decrease, such as the South52,54,55
west.

Figure 2.18. The map shows percent increases in the amount
of precipitation falling in very heavy events (defined as the
heaviest 1% of all daily events) from 1958 to 2012 for each
region of the continental United States. These trends are larger
than natural variations for the Northeast, Midwest, Puerto Rico,
Southeast, Great Plains, and Alaska. The trends are not larger
than natural variations for the Southwest, Hawai‘i, and the
Northwest. The changes shown in this figure are calculated
from the beginning and end points of the trends for 1958 to
1
2012. (Figure source: updated from Karl et al. 2009 ).

Projected Change in Heavy Precipitation Events

Figure 2.19. Maps show the increase in frequency of extreme daily precipitation events (a daily amount that now occurs once in 20
years) by the later part of this century (2081-2100) compared to the later part of last century (1981-2000). Such extreme events are
projected to occur more frequently everywhere in the United States. Under the rapid emissions reduction scenario (RCP 2.6), these
events would occur nearly twice as often. For the scenario assuming continued increases in emissions (RCP 8.5), these events would
occur up to five times as often. (Figure source: NOAA NCDC / CICS-NC).
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