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Hail in Colorado

Anyone who has lived in Colorado for long enough knows by now that we experience halil

on a more frequent basis than most of the <co
Al l ey” has been coined t o describe the reg
Southeast Wyoming, and Southwest Nebraska, as this region receives more days with

hail on average than any other region in the country. A recent nationwide insurance

report found that Colorado had 182,591 hail loss claims from 2013-2015, second only to

Texas. We have already seen numerous hailstorms across the Front Range this spring

and summer, especially across Douglas County where some of the most notable hail

events have occurred. On July 1%, a severe thunderstorm developed over Douglas

County, producing very large and destructive hail across portions of Castle Rock.

Hailst ones in excess of 2.0” in diameter were r
cars being totaled and car windows being completely blown out, as well as significant

home damage to roofs, siding, and windows. Below are some pictures of the hail and

damage in the aftermath of this storm.




So why is Colorado so hail-prone you might wonder? Well, the simple answer is that we
are located at a much higher elevation compared to other parts of the nation that
frequently receive severe weather, even
occurs when strong updrafts in a thunderstorm carry raindrops upward into sub-freezing
air aloft, where they form into balls of ice. The stronger the updraft, the more cycles the
hailstone makes into the updraft, which causes more ice to grow on the hailstone,
allowing it to grow in size with each updraft cycle until the stone becomes too large for the
updraft to support it, causing it to fall to the earth. The stronger the updraft, the larger the
hailstones can grow, which is why the largest hailstones occur with severe weather.
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In Colorado, the reason the altitude makes a difference is because the freezing levels in
the atmosphere are much closer to the surface, so a rising raindrop in a thunderstorm
updraft does not have to be transported as high to freeze into a hailstone. Anyone who
has ever spent enough time in the mountains of Colorado, or who has been unfortunate
enough to be caught in a thunderstorm while hiking above 11,000-12,000 ft. has probably
noticed that hail is a frequent occurrence even with typical, run-of-the-mill thunderstorms
at these elevations. However, thunderstorms in the
as the ones along the Front Range urban corridor and eastern plains, so as a result you
get a higher frequency of small hail events.
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East of the mountains across the 1-25 corridor where mo s t of Col orado’ s

resides, there are a number of factors that support more frequent strong to severe
thunderstorms which can produce damaging hail. For one, the eastern plains of Colorado
have greater access to deeper moisture from the Gulf of Mexico, which is a key ingredient
to fuel stronger thunderstorms. Also, temperatures on the plains are typically much
warmer, and the better heating near the surface relative to the colder air aloft creates a
more unstable atmosphere that can fuel stronger thunderstorms with abundant low level
moisture from the Gulf of Mexico is present.

One of the key features that aids in severe thunderstorm development along the [-25
corridor is the lifting that occurs due to topography. When low level winds have an
easterly component, not only do they typically transport moisture from the Gulf of Mexico,
but they also create an upslope lifting effect as these low level winds encounter the Front
Range of the Rockies. This added topographic lift also aids in supporting stronger
updrafts. A more subtle terrain feature, the Palmer Divide located between Denver and
Colorado Springs, also acts as a major topographic lifting feature, and often some of the
strongest storms develop in this area. Low level winds interacting with the mountains
west of Denver and the Palmer Divide south of Denver frequently result in wind
convergence zones as well, which also act as lifting mechanisms for stronger
thunderstorms to develop.

Another key ingredient to stronger thunderstorms that produce hail is the presence of
wind shear, which is common when upper level disturbances move across Colorado from
the west. When low level winds have an easterly component, and stronger upper level
winds have a westerly component, this results in a veering profile (winds turning
counterclockwise with height and increasing with height) that supports rotating updrafts.
These setups are common across Eastern Colorado in late spring and early summer and
often result in some of the bigger hail events.

A final mechanism that can result in isolated large hail events is one that is usually the
most difficult to predict: gust fronts. These features involve organized, colder outflow
winds from thunderstorm downdrafts extending outward from a thunderstorm and

traveling as a highly localized *“col d front " . When these

unstable airmass, or run into a terrain boundary such as the Palmer Divide, it can trigger
additional thunderstorms, and sometimes is the key trigger needed to set off an isolated
severe thunderstorm. These “fronts” ar
produce thunderstorms as the right ingredients have to be in place at a very localized
scale. This is why they are often a wild card in severe thunderstorm development.

In summary, damaging hail is a very real threat to property along the heavily populated I-
25 corridor in Colorado. On higher-risk days, it is not a bad idea to ensure that your car is
parked in a protected area, as many people experience total losses to cars due to body
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damage from hail. When most people think of severe weather, they think of tornadoes,
straight-line winds, and flash flooding causing the most damage, and while this is true,
hail is not to be taken lightly, especially here in Colorado. On July 11, 1990, one of the
costliest hailstorms in U.S. history occurred right here in the city of Denver, when softball
sized hail caused a total of $625 millio
to $1.1 billion!

Drought Update

Colorado remains drought-free with just some isolated pockets of abnormally dry
conditions across extreme southwestern and north central portions of the state. Areas of
severe to exceptional drought remain across portions of California and Western Nevada,
with pockets of short-term drought in Arizona, Eastern Oregon, the Black Hills of Western
South Dakota, and parts of the Southeast U.S.
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Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)
Intensity:

Author: [] DO Abnormally Dry
Eric Luebehusen
U.S. Department of Agriculture

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast stafements.
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http://droughtmonitor.unl.edu/

The map below shows forecasted temperature deviances for July 2016. There is a bias
toward above normal temperatures for all of Colorado, and across the entire nation for
that matter.
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The map below shows forecasted precipitation deviances for July 2016. There is an
equal chance for above or below normal precipitation across all of Colorado.
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No drought is forecast for Colorado in the near term. No changes in drought conditions
are anticipated across California, Nevada, and Eastern Oregon, while drought



development | likely across Western Oregon and Western Washington. Drought removal
is likely across portions of Arizona and New Mexico.

U.S. Monthly Drou%lht Outlook

- h : Valid for July 2016
Dl’Ol;Ight Tendency During the Valid Period Released June 30, 2016

¥+ Depicts large-scale trends based
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June Summary

June 2016 was warmer than average and a little drier than average at DIA, and will

officially go down asthe 18" war mest June in Denver's histor)

month was 85.5, which is 3.1 degrees above normal, and the average low for the month
was 56.2, which is 3.9 degrees above normal. A strong ridge of high pressure dominated
the weather pattern during the middle to latter portions of the month, which was largely
responsible for the heat. The temperature at DIA exceeded 90 degrees on 12 days in
June, which is above the long-term average of 7.9 days, with a monthly high temperature
of 98 occurring on the 21, The month started off fairly active with a wetter and stormier
stretch of weather occurring from the 6"-13". The highest rainfall day at DIA occurred on
the 13"when 0. 63" of r autthen thamttem eumed mdobd drier thbough
the 23" as high pressure dominated the pattern. Over the final week of the month, the
pattern did turn more active again, although little additional rainfall was recorded at DIA.
For the month, precipitaton was 0. 36"~ bel ow bu was rhighly evariable
across portions of the city with some areas receiving well above average precipitation and
others well below average. Farther south, the story was much different where rainfall was
well above average across much of Douglas County. On the other hand, precipitation
was well below average north of Denver in Boulder County. This shows the variability
that can occur when it comes to rainfall distribution during the summer convective rainfall
months. Even though rainfall was slightly below average at DIA, thunderstorm activity
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was a little above average with 13 thunderstorm days occurring compared to the long-
term average of 10 days. For the year, preci

June Stats

TEMPERATURE (IN DEGREES F)

AVERAGE MAX 85.5 NORMAL 82.4 DEPARTURE 3.1
AVERAGE MIN 56.2 NORMAL 52.3 DEPARTURE 3.9
MONTHLY MEAN 70.8 NORMAL 67.4 DEPARTURE 3.4
HIGHEST 98 on 6/21

LOWEST 49 on 6/2

DAYS WITH MAX 90 OR ABOVE 12 NORMAL 7.9
DAYS WITH MAX 32 OR BELOW 0 NORMAL 0.0
DAYS WITH MIN 32 OR BELOW 0 NORMAL 0.0

DAYS WITH MIN ZERO OR BELOW 0 NORMAL 0.0

TEMPERATURE RECORDS
6/19 — record high minimum of 65 tied

HEATING DEGREE DAYS

MONTHLY TOTAL 4 NORMAL 62 DEPARTURE -58
SEASONAL TOTAL 5560 NORMAL 6058 DEPARTURE -498

COOLING DEGREE DAYS

MONTHLY TOTAL 185 NORMAL 133 DEPARTURE 52
YEARLY TOTAL 188 NORMAL 155 DEPARTURE 33

PRECIPITATION (IN INCHES)

MONTHLY TOTAL 1.62 NORMAL 1.98 DEPARTURE -0.36

YEARLY TOTAL 8.72* NORMAL 7.51 DEPARTURE 1.21*
GREATEST IN 24 HOURS  0.63 on 6/13

DAYS WITH MEASURABLE PRECIP. 7

*Error on 3/23 due to undercatch fromsnow

SNOWFALL (IN INCHES)

MONTHLY TOTAL 0 NORMAL 0.0 DEPARTURE -1.1



SEASONAL TOTAL 72.8 NORMAL 57.5 DEPARTURE 15.3
GREATEST IN 24 HOURS 0
GREATEST DEPTH 0

WIND (IN MILES PER HOUR)

AVERAGE SPEED 9.0 mph
PEAK WIND GUST 56 mph from the W on 6/24

MISCELLANEOUS WEATHER

NUMBER OF DAYS WITH

THUNDERSTORM 13 NORMAL 10
NUMBER OF DAYS WITH HEAVY FOG 0 NORMAL <1
NUMBER OF DAYS WITH HAIL 1

NUMBER OF SUNNY DAYS 8

NUMBER OF PARTLY CLOUDY DAYS 20

NUMBER OF CLOUDY DAYS 2

AVERAGE RELATIVE HUMIDITY 52%



July Preview

July is the hottest month on average in Denver, but also the second wettest on average
due to the high frequency of thunderstorms that occur. The average high temperature for
the month of July is 89.4 degrees, and the high exceeds 90 degrees an average of 16
days during the month. The record high for the month is 105, which occurred in 2005,
and this is also tied for the hottest temperature on record in Denver. The average low for
the month is 58.9 degrees and the coolest temperature on record is 42, which occurred
way back in 1873 and again in 1903. Average
with an average of 11 thunderstorms occurring during the month. The southwest
monsoon typically ramps up and peaks during July, which supplies the moisture
necessary for frequent thunderstorms to occur in the Denver metro area, and sometimes
heavy rainfall can occur from these thunderstorms. Severe weather is common during
July as well, even though the peak is typically in June. However, the biggest threats from
thunderstorms gradually shift from severe weather to heavy rain and flash flooding as the
month progresses. This is typically due to the fact that upper level winds gradually
weaken as the summer wears on, resulting in slower-moving thunderstorms, which can
produce heavier rainfaldl during active monsao
more notable flash flooding events have occurred in July, such as the Big Thompson
Flood in 1976 and the Ft. Collins flood in 1997. For July of 2016, we are expecting above
normal temperatures, and through at least the middle of the month we are expecting
below average precipitation as monsoonal moisture will be shunted well to the south of
Colorado, due in part to an active storm track occurring across the Pacific Northwest and
Northern Rockies. Over the second half of the month, the southwest monsoon will likely
pick up, resulting in better chances for rainfall across the Denver metro area, but overall
precipitation for the month may still end up below average for many locations due to the
absence of wetting rainfalls over the first half of the month. As long as the hot and dry
pattern persists, the threat for wildfires across Colorado is likely to increase as well.

DENVER'S JULY CLIMATOLOGICALLY NORMAL
(NORMAL PERIOD 1981-2010 DIA Data)

TEMPERATURE

AVERAGE HIGH 89.4
AVERAGE LOW 58.9
MONTHLY MEAN 74.2
DAYS WITH HIGH 90 OR ABOVE 16
DAYS WITH HIGH 32 OR BELOW 0
DAYS WITH LOW 32 OR BELOW 0
DAYS WITH LOWS ZERO OR BELOW 0

PRECIPITATION

MONTHLY MEAN 2.10”
DAYS WITH MEASURABLE PRECIPITATION 8
AVERAGE SNOWFALL IN INCHES 0.0”

DAYS WITH 1.0 INCH OF SNOW OR MORE 0

MISCELLANEOUS AVERAGES



HEATING DEGREE DAYS

COOLING DEGREE DAYS

WIND SPEED (MPH)

WIND DIRECTION

DAYS WITH THUNDERSTORMS
DAYS WITH DENSE FOG

PERCENT OF SUNSHINE POSSIBLE

EXTREMES

RECORD HIGH
RECORD LOW
WARMEST
COLDEST
WETTEST

DRIEST
SNOWIEST
LEAST SNOWIEST

Rainfall

May 2016 to October 2016

289
8.3mph
South
11

71%

105 on 7/20/2005

42 on 7/4/1903, 7/31/1873
78.9in 2012

67.4 in 1895

6.41" in 1965

0 . 0il1901

0. 07

0.0"

City May |Jun Jul |Aug | Sep | Oct [Total
Aurora (Central) Hdc|l mdn 4.06
Brighton HOPp MmDdp 4.0%
Broomfield Mdnlndo 1.7%
Castle Rock H®PC|HDD 5.5%
Colo Sprgs Airport | H ®o| mdn 3.4%
Denver DIA H®ol mdcC 4.0¢
Denver Downtown | M ®p| H ®y 4.37%
Golden M®PH| M DN 20H C
Fort Collins Hdnl noH 2.2F
Highlands Ranch NOT|HDH 2.9%
Lakewood nodogHDC 3.66
Littleton ndgp modn 2.0C
Parker H®DPOlHDT 5.04
Sedalia - Hwy 67 H®O|HON 4.8
Thornton MOH| N Do 1.6%
Westminster noy mdp 2.30 €
Wheat Ridge MDAl HDAN 3.1%
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