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Climate change is projected to
lead to increases in extreme
temperature and precipitation
in Boulder County.
Read the report at
rockymountainclimate.org/extremes/boulder.htm.

cLIMATE EXTREMES in BOULDER COUNTY

C

limate change is projected to lead to increases in extreme temperature and precipitation in Boulder
County, according to the most detailed analysis yet of local future extreme conditions as they may be
driven by heat-trapping emissions. The analysis is of both historical records and projections from climate
models of future temperature and precipitation.

Temperature Extremes
Records from a long-standing weather station in Boulder show that the average number of extremely hot
days in the city is already higher in the early years of this century compared to the last.
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In the first 17 years of this century, the frequency of 95°-plus days in Boulder has
already doubled (to an average of 11), compared to the previous century (5).
Other temperature projections for Boulder and vicinity, showing the medians of projections and in
parentheses the range from the 10th to the 90th percentiles, follow.
Days 100° or hotter:
• In recent years, almost never occurred.
• With high emissions, would average 8 times (4 to 20 times) a year in mid-century and 35 times (22 to
64 times) a year late in the century.
• With very low emissions, they would instead average twice a year (1 to 4 times) in both time periods.
The single hottest days of the year:
• Averaged 98° in 1970–1999.
• With high emissions, would typically reach 104° (103° to 106°) in mid-century and 109° (108° to 114°)
late in the century.
• With very low emissions, would instead average 102° (100° to 103°) and then 102° (100° to 104°).
The 30 hottest days a year:
• In 1970–1999, averaged 93°.
• With high emissions, would average 99° (98° to 101°) in mid-century and then 104° (102° to 108°).
• With very low emissions, would instead average 97° (96° to 98°) then 97° (95° to 98°).

The median projection is that with high emissions, July highs in Boulder
in mid-century would average 94°, 2° hotter than El Paso, Texas, in the
recent past. By late in the century, July highs in Boulder would be 99°,
approaching Tucson’s recent average of 100.5°.

Boulder and vicinity: Number of 95°-plus days per year
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Shown here are projections for the number of days in Boulder and vicinity with high temperatures of
95° and hotter, for four 20-year periods, and within each time period for four different scenarios of future
heat-trapping emissions, from continued high increases as in recent years to very low emissions. For the
projections, the checkered portions of the columns show the range from the 10th to the 90th percentiles of
the available projections, and the numerals in the columns are the medians of the projections.

With continued high increases in emissions, the median
projections are that Boulder would average 38 days 95° or hotter
per year by mid-century and 75 by late in the century.

Precipitation Extremes
For precipitation, there is greater uncertainty in the projections from the models, for a variety of reasons.
Still, the projections provide useful information.
One of the strongest suggestions from the projections is that there could be a change in the frequency of
heavy storms.
Projected frequencies were analyzed for storms of different intensity—routine wet days with less than a
quarter-inch of precipitation in a day, and three categories of heavier storms: a quarter- to a half-inch, a halfinch to an inch, and an inch or more per day.
The frequency of the routine wet days is projected to change only a little.
The median projections from the models suggest that storms of 1/4 to 1/2 inch of precipitation in a day
may have some increase in their frequency, storms of 1/2 inch to one inch, more of an increase, and those
of an inch or more, the largest percentage increase in their frequency.
By late in the century with the two scenarios assuming the highest emissions then, the median of the
projections is for about a 50% increase in the frequency of the one-inch-plus storms.

Although there is uncertainty with the precipitation projections,
the models suggest that with each step up in the intensity of heavy
storms, the more their frequency could increase.
In the Boulder County mountains, where temperatures are projected to increase (as elsewhere),
precipitation levels are projected to be relatively unchanged and perhaps to decrease in the summer.
Without more precipitation to offset greater summer heat, there would be adverse ecosystem impacts,
especially increased wildfire risks.

If we do not get offsetting precipitation increases in summers—and
the models suggest we may not—our summers would be not only
hotter but also drier, increasing wildfire risks.

This report, along with a companion effort focused on Larimer County, were funded by the
Colorado Department of Local Affairs, using Community Development Block Grant—Disaster
Recovery funding through the Resilience Planning Grant Program. These two counties were
the most affected by the four Colorado wildfires and the September 2013 flooding that led to
five federal disaster designations in 2012–2013. The purpose of the reports is to help local
governments in these two counties better understand and prepare for the increased risks of wildfire
and flooding expected to come with further climate change.
The full report is at rockymountainclimate.org/extremes/boulder.htm.
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