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Lightning Safety 

Lightning has been in the news frequently as of late with numerous lightning related 
injuries and fatalities in the state of Colorado. Many lightning strikes in Colorado occur 
above tree line where there is literally no place to hide… With all of the outdoor recreation 
Colorado has to offer and the number of thunderstorms we endure each year it is always 
good to review some lightning safety tips.  

Over the years the approach to lightning safety has changed. Below are some interesting 
tidbits on lightning and how to keep yourself safe from electricity producing storms 
(thunderstorms).  

First let’s review how lightning strikes occur and why we hear thunder. As a cumulus 
cloud grows taller they reach a point in the atmosphere where temperatures are below 
freezing which results in the formation of ice crystals. This developing storm now has all 
three phases of water in the cloud (water(liquid), ice(solid) and water vapor(gas).  

The friction between the different phases of water creates a charge like rubbing your feet 
on the carpet but on a much larger scale. Updrafts and downdrafts create a charge 
separation within the cloud with the lighter ice crystals at the top of the cloud being 
positively charged and the larger/heavier rain drops near the bottom of the cloud being 
negatively charged. Electronically charged leaders then extend downward from the cloud 
base while electrically charged streamers are reaching upward from the ground (typically 
from the highest point).  

When the leader and streamer connect the circuit is complete and an electronic discharge 
(return stroke) is released which we see as a lightning strike. The return stroke can be 
either negative or positive in charge but negative strikes far outnumber positive strikes. 
Most of the lightning (80%) associated with a storm occurs within the cloud itself and the 
cloud-to-cloud strikes often precede cloud-to-ground strikes.  

When lightning discharges it heats the air around it so rapidly that a shock wave is 
created by the expanding air which we hear as thunder. The time it takes from when you 



see the strike (speed of light) until you hear the thunder (speed of sound) can tell you how 
far away the lightning strike was.  

It is the difference between the speed of light and the speed of sound that allows us to 
make an estimate on how far away the lightning is. Thunder (the speed of sound) travels 
at about 1 mile in 5 seconds. The rule of thumb is if you can count to 30 before hearing 
the thunder the lightning is within 6 miles and time to seek shelter. 

Some interesting lightning facts: 

1. Every thunderstorm has lightning, by definition if no lightning, not a 
thunderstorm! 

2. There are more than 40 million lightning strikes each year in the US, with more 
than 70 fatalities per year (1959-2017). 

3. Florida leads the nation in lightning deaths, but when population taken into 
account, the Rocky Mountain states have the leading number of lightning fatalities 
and injuries. 

4. Colorado is ranked 4th in the U.S. for lightning fatalities, behind only Florida, 
Texas, and North Carolina (1959-2017). 

5. 148 persons were killed in Colorado between 1959 and 2017. 

6. It is felt that both lightning fatalities and lightning injuries are most likely under 
reported. 

Below is a lightning density map for the entire state of Colorado, for the period 
1994-2011: 



 

 

Notice the highest lightning density is from roughly from around Pikes Peak into the Front 
Range foothills and extends eastward over the Palmer Divide. Many people may have 
thought that the highest lightning density was limited to the mountains, but in fact the 
mountains actually receive less lightning on an annual basis than areas such as Colorado 
Springs, Castle Rock and Aurora. Below is another map focusing on the northeastern part 
of the state: 



 

 

Lightning season in Colorado begins in April peaking in July and August and coming to an 
end by the end of September. Lightning activity peaks in the afternoon hours when storms 
are most numerous. Below is a graph showing at what time of day lightning casualties 
occurred from 1980-2011: 

 



It used to be thought that the direct strike was the leading cause of lightning fatalities but 
through ongoing research it has been found that ground current and side flashes actually 
do more harm that a direct strike. Below is a pie chart showing that direct strikes only 
account for only 3-5% of fatalities. 

 

The most significant change in how people are approaching lightning safety currently is 
by acknowledging the fact that the direct strike is not the main cause of injury or death, 
and concentrating more on how to lower the risk from ground currents, side flashes, and 
contact or touch voltage. 

Ground currents occur with each strike and result in roughly 40-50% of all lightning 
fatalities.  The high voltage from the strike itself is not the main problem, rather it is the 
difference in voltage from between both the feet or the arms.  If you are standing with 
your feet apart and are exposed to a ground current, the voltage can then travel from your 
foot up one leg and toward your vital organs, before exiting your body. 

The way to lessen the electrical current that passes through the body is to keep both feet 
touching each other and both hands touching each other, and to not come in contact with 
highly conductive materials.  This way, the current would travel through both of your feet 
that are in contact with each other and exiting through the second foot, rather than 
traveling up through your vital organs. 

The side flash occurs as a piece of the main strike arcs into another object.  For instance, 
when lightning strikes a tree or other tall object, the main current follows the tree trunk to 
the ground, but some current may arc across the air to another path of least resistance, 
which could be onto a person standing near the tree! 

Touch or contact voltage occurs when you touch an electrified object such as a fence, 
train tracks, corded telephone, wet ropes, field goal uprights on a football field, etc.   



The return stroke or “direct strike” is the most significant electrical event of each lightning 
strike but accounts for only around 5% of all fatalities.  That being said, while the odds of 
a direct strike are lower than ground currents, side flashes, or contact voltage, the 
consequences of a direct strike are much higher, as a greater percentage of direct strikes 
lead to fatalities compared to the others. 

 

Lightning safety tips:  

1. Always plan ahead, keep eye to sky.  

2. Postpone activities ahead of thunderstorms.  

3. Try to be the lowest point, even if you are only slightly higher that surrounding terrain 
your chances for being struck increase.  

4. Go to safe location. (Inside a building, inside a car, etc.) Avoid dangerous locations. 
(sides of buildings, under a tree, etc.)  

5. Avoid conductors (wet ropes, railings, sides of buildings) keep feet close together.  

6. If all else fails and you cannot seek shelter (for example, if you’re caught hiking in the 
the mountains above treeline and can feel static electricity around you) then use the 
lightning safety crouch:  feet touching together, hands over ears. 

  

Drought Update  

Colorado remains drought-free although areas of abnormally dry conditions have crept 
back into portions of far southwest and far northwest Colorado.  Elsewhere, much of the 
Pacific Northwest is experiencing moderate to severe drought while the remainder of the 
Western U.S. is mostly drought-free. 



 

 

The map below shows forecasted temperature deviances for August 2019.  There is a 
slight bias toward below normal temperatures across the northern half of Colorado and 
equal chances for above or below normal temperatures across the southern half of 
Colorado.  

 

 



 

The map below shows forecasted precipitation deviances for August 2019.  There is a 
strong bias toward above normal precipitation across northern and central Colorado, and 
a moderate bias toward above normal precipitation across southern Colorado. 

 

 

 

 

Colorado is expected to remain drought-free this month, while drought is expected to 
persist across the Pacific Northwest.  Drought development is also likely this month 
across Texas and Oklahoma. 



 

 

July Summary 

July 2019 was hotter than average with above average rainfall across most of the Denver 
metro area and northeast Colorado.  The weather pattern in July featured a shift to more 
persistent high pressure and the first extended stretch of above average temperatures in 
quite some time after a cooler than average spring and early summer.  The North 
American monsoon was very delayed this year, which resulted in below normal rainfall 
across the mountains and Western Slope.  However, low level moisture east of the 
Continental Divide was above normal throughout the month and frequent disturbances 
from the northwest resulted in an active month for thunderstorms across the Front Range 
and Eastern Plains.  Rainfall at DIA totaled 2.42” for the month, which is 0.26” above 
normal.  Rainfall amounts were quite variable across the region as is typical during 
thunderstorm season.  In general, rainfall was above normal across the Denver metro 
area and much of the east and northeast plains, and rainfall was below normal across the 
foothills southwest of Denver and farther up into the high country, as well as across 
Larimer and Weld Counties farther north.  Rainfall aside, it was another very active month 
for thunderstorms with 15 official thunderstorm days at DIA, and 18 thunderstorm days in 
metro Denver per Skyview internal records.  Temperatures at DIA were 1.7 degrees 
above normal for the month.  The average high at DIA in July was 91.1 and the average 
low was 60.4.  The high temperature for the month at DIA was 101, which occurred on the 
19th and the low for the month was 52, which occurred on the 10th.  Overall there were 20 
days in which the temperature exceeded 90 degrees, which is above the long-term 
average of 16 days.   



Southeast Colorado also experienced hotter than average temperatures in July, while 
rainfall ranged from below average in El Paso County to above average in Pueblo 
County.  The average temperature at the Colorado Springs Airport was 2.1 degrees 
above normal, while rainfall totaled 1.40”, which is 1.44” below normal.  At the Pueblo 
Airport, the average temperature was 2.5 degrees above normal, while rainfall totaled 
3.02”, which is 0.96” above normal.   

 

July Stats 

TEMPERATURE (IN DEGREES F) 

            

AVERAGE MAX 91.1 NORMAL 89.4 DEPARTURE  1.7 

AVERAGE MIN 60.4 NORMAL 58.9 DEPARTURE  1.5 

MONTHLY MEAN 75.7 NORMAL 74.2 DEPARTURE  1.5 

HIGHEST 101 on 7/19 

LOWEST 52 on 7/10 

            

DAYS WITH MAX 90 OR ABOVE 20 NORMAL 16.0 

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    
Record high of 99 tied on 7/18 

Record high minimum of 72 set on 7/17 
   

HEATING DEGREE DAYS      

  

MONTHLY TOTAL       0 NORMAL       6 DEPARTURE   -6 

SEASONAL TOTAL       0 NORMAL       6 DEPARTURE   -6 

       

COOLING DEGREE DAYS           

  

MONTHLY TOTAL 339 NORMAL 289 DEPARTURE     50 

YEARLY TOTAL 431 NORMAL 444 DEPARTURE    -13 

       

PRECIPITATION (IN INCHES)           

  

MONTHLY TOTAL 2.42  NORMAL         2.16 DEPARTURE  0.26 

YEARLY TOTAL  12.00  NORMAL         9.67 DEPARTURE  2.33 

GREATEST IN 24 HOURS  1.10 on 7/22     

DAYS WITH MEASURABLE PRECIP.     9 
   



 

SNOWFALL (IN INCHES) 

  

MONTHLY TOTAL 0.0 NORMAL 0.0 DEPARTURE   0.0 

SEASONAL TOTAL 48.1 NORMAL 53.8 DEPARTURE -5.7 

GREATEST IN 24 HOURS NA     

GREATEST DEPTH 0 

   

WIND (IN MILES PER HOUR)           

  

AVERAGE SPEED 9.7  mph       

PEAK WIND GUST 80 mph from the W on 7/22 

   

MISCELLANEOUS WEATHER           

  

NUMBER OF DAYS WITH 
THUNDERSTORM 

   15 NORMAL 11 

NUMBER OF DAYS WITH HEAVY FOG 1 NORMAL <1 

NUMBER OF DAYS WITH HAIL 1   

NUMBER OF SUNNY DAYS 5     

NUMBER OF PARTLY CLOUDY DAYS 24   

NUMBER OF CLOUDY DAYS 2   

AVERAGE RELATIVE HUMIDITY 50%   

    

    

    

August Preview  

Monsoon season typically peaks during the first week of August, before dropping off over 
the second half of the month with thunderstorms becoming weaker and a little less 
frequent than what is typical during July.  Average precipitation during August is 1.69” and 
there is an average of eight thunderstorm days at DIA during the month.  Although it 
happens on occasion, severe weather is less likely in August compared to May, June, 
and July, due to typically weaker winds aloft and warmer air at the mid to upper levels of 
the atmosphere (this has a stabilizing effect) compared to early summer.  However, the 
weaker upper level winds also favor slower-moving storms, so heavy rainfall is a common 
threat during active monsoonal periods.  August is the second hottest month on average 
in Denver, just a little cooler than July with an average high of 87.2 and an average low of 
57.9.  The month often starts out hot, but temperatures do start to trend downward over 
the second half of the month with Canadian cold fronts occasionally bringing brief tastes 
of fall.  The all-time record high in August is 105, set in 1878, and the all-time record low 
is 40, which has occurred on multiple dates in 1910.  For August 2018, we are expecting 
near average temperatures and near average rainfall and thunderstorm activity.  While 
the monsoon was slow to develop this year, it is finally getting going and looks to peak in 
Colorado during the first half of the month, in which thunderstorm and rainfall potential will 



be elevated.  During the middle to latter part of the month, conditions are projected to 
trend drier with less rainfall and thunderstorm activity.  Temperatures are likely to vary 
between stretches of hot weather and stretches of cooler than average weather, and in 
general we are expecting most areas to end up within a degree or two of average 
temperatures. 

 
 

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

    

TEMPERATURE   

    

AVERAGE HIGH 87.2 
AVERAGE LOW 57.9 
MONTHLY MEAN 72.5 
DAYS WITH HIGH 90 OR ABOVE 12 
DAYS WITH HIGH 32 OR BELOW 0 
DAYS WITH LOW 32 OR BELOW 0 
DAYS WITH LOWS ZERO OR BELOW 0 

    

PRECIPITATION   

    

MONTHLY MEAN 1.69” 

DAYS WITH MEASURABLE PRECIPITATION 9 
AVERAGE SNOWFALL IN INCHES 0.0” 
DAYS WITH 1.0 INCH OF SNOW OR MORE 0 

    

MISCELLANEOUS AVERAGES   

    

HEATING DEGREE DAYS 10 
COOLING DEGREE DAYS 244 
WIND SPEED (MPH) 8.0mph 
WIND DIRECTION South 
DAYS WITH THUNDERSTORMS 8 
DAYS WITH DENSE FOG 1 
PERCENT OF SUNSHINE POSSIBLE 71% 

    

EXTREMES   

    

RECORD HIGH 105 on 8/18/1878 
RECORD LOW 40 on multiple dates 
WARMEST 77.0 in 2011 
COLDEST 66.5 in 1915 
WETTEST 5.85” in 1979 
DRIEST 0.02” in 1924 
SNOWIEST 0.0”  
LEAST SNOWIEST 0.0”  

 



 

 

 

Rainfall 

May 2019 to October 2019 

City May Jun  Jul  Aug Sep Oct Total 

Aurora (Central) 2.71 2.87   1.78    7.36 

Boulder 3.46 2.62   2.43    8.51 

Brighton 3.26 1.64   1.56    6.46 

Broomfield 2.46 2.48   3.43    8.37 

Castle Rock 2.19 1.68   2.72    6.59 

Colo Sprgs Airport  2.49 1.97   1.40    5.86 

Denver DIA 3.23 2.24   2.42    7.89 

Denver Downtown 3.56 1.31   2.03    6.90 

Golden 3.01 2.32   2.38    7.71 

Fort Collins  2.93 2.27   0.79    5.99 

Highlands Ranch  2.44 1.79   1.74    5.97 

Lakewood  3.60 1.35   1.60    6.55 

Littleton 2.68 1.91   1.54    6.13 

Monument 2.60 1.27   4.23    3.87 

Parker  2.50 2.19   2.44    7.13 

Sedalia - Hwy 67 2.02 1.42   1.84    5.28 

Thornton 2.53 2.21   2.27    7.01 

Westminster 2.70 1.81   2.11    6.62 

Wheat Ridge 2.27 1.43   3.32    7.02 
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