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Relocating Weather Stations: The Impact on Denver's 
Historical Precipitation Records 

Introduction: 

Meteorology relies heavily on historical climatological data to understand weather patterns and 

fluctuations over time. The controlled aspect of the data is usually the location of the weather station 

taking the information, as di erent locations can vary significantly when it comes to temperatures, 

precipitation, humidity, etc. Even if those locations are relatively close by. Denver, Colorado, however, 

provides a fascinating case where the location of weather data collection has moved several times over 

the course of 150 years. Thus, creating a challenge when it comes to comparing historical records to 

current weather conditions.  

 

Denver's Weather Data Collection Over Time: 

Since its inception in 1872, Denver's weather data collection has undergone three major relocations, 

each introducing unique challenges and implications for historical records. The journey began in the 

downtown area of Denver, where data was diligently recorded until December 1949. 

It is worth noting that between 1872 and 1949, the location changed 10 times, however, all were well 

within 1 mile of each other. Weather patterns largely do not change with such a short distance, and if 

they do, the changes are minuscule. For simplicity, the first location will be considered “Downtown 

Denver”.  

By 1950, Denver’s o icial reporting location moved roughly 5.5 miles east-northeast to Stapleton 

Airport. In March of 1995, the o icial data collection station was relocated once more to Denver 

International Airport (DIA), a significant 18.5 miles away from its original location [Fig. 1]. To put this into 

perspective, this is roughly the same distance to Lafayette, CO or Parker, CO, where weather is vastly 

di erent in comparison to Denver due to elevation and topography di erences. Elevation and 

topography are just some of the factors that di er between locations, for example, DIA does not account 

for the weather phenomenon known as the “urban heat island” that Denver experiences often. 
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Figure 1 – Map of the Northeast quadrant of the Denver Metro Area with Denver, 
Stapleton, and DIA marked. The distance between Denver and Stapleton is 

represented by a purple line indica ng 5.5 miles. The distance between Denver and 
DIA is represented by a cyan line indica ng 18.5 miles. 

 

The Ripple Effect on Precipitation Data: 

The impact of these relocations becomes evident when analyzing precipitation records for Denver, 

particularly for the year 2023. The Denver International Airport reported 18.94 inches of precipitation 

during 2023. While this is much wetter than other years, this amount is relatively unremarkable when 

compared to the top 20 wettest years in Denver per the National Weather Service [Fig. 2].  
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  Top 20 Wettest Year's 
  (1872-Present)   
  Rank Total Year   
  1 23.31 1967   
  2 22.96 1973   
  - 22.96 1909   
  4 21.87 1965   
  5 21.58 1957   
  6 21.52 1969   
  7 21.43 1891   
  8 21.42 1923   
  9 20.96 1999   
  10 20.36 1979   
  11 20.32 1991   
  12 20.19 1983   
  13 20.12 1876   
  14 20.03 1987   
  15 19.61 1914   
  16 19.59 1997   
  17 19.49 1883   
  18 19.46 1938   
  19 19.43 1951   
  20 19.01 1961  

Figure 2 – Top 20 Wettest Year ’s in Denver from 1872 to 2022 per the NWS Boulder Office 

 

However, the story of 2023’s precipitation in Denver changes significantly when looking into locations 

closer to the town center. A weather station located within a mile of Stapleton Airport’s control tower 

recorded 20.40 inches of precipitation in 2023. This significant di erence not only places 2023 on the 

list of the top 20 wettest years but puts it at 10th place, surpassing 1979 at 20.36 inches. 

 

Conclusion: 

2023 proved to be quite a ‘wet’ year when comparing it to the top 20 wettest years from NWS and is a 

great example of why one should use caution when comparing historical climate data if the weather 

station has been moved. This information may present the need for a more nuanced approach to 

interpreting historical weather records that compares the locations before and after the move(s) of a 

weather station. Only time will tell if 2024 will follow suit or surpass this year in precipitation amounts.   
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Drought Update  
 

 
Very little change in the drought situation has occurred since December in Colorado. Portions of the 
west broadly remain in drought conditions as snowfall will not affect drought conditions until the 
springtime melt begins. Overall, drought conditions across much of the eastern plains have 
decreased due to anomalously high precipitation during the month of January.  
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Temperature Anomaly Forecast 

Temperatures are projected to remain seasonal during the month of February with slightly above 
average temperatures projected across the northern most portions of the state. Impacts of slightly 
warmer temperatures were already noted during the first few days of February as warmer temperatures 
and high amounts of atmospheric moisture supported rain and wet, heavy snowfall across much of the 
state.   
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Precipitation Anomaly Forecast 

Typical precipitation is projected for the month of February. However, current trends following the 
winter storm on February 2nd indicate otherwise. This particular winter storm produced anomalously 
high amounts of precipitation and broke a few records across the state. Although we are just one week 
into February, average precipitation is well above normal in several areas of Colorado. As another winter 
system approaches Colorado, increasing monthly precipitation values are likely.  
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January Summary 
 
Below average temperatures prevailed across the Denver Metro area during January 2024. Denver 
International Airport (DIA) reported an average daily high temperature of 41.8°F with a daily average low 
of 14.5°F. Combined, this totaled 28.2°F, or 3.6°F below the average monthly temperature of 31.8°F. The 
warmest days occurred January 30th and 31st where DIA reached 61°F respectively. The coldest days were 
January 15th and 16th where temperatures dropped to -19°F. Precipitation wise, DIA reported 0.28” of liquid 
precipitation, 0.09” below the average of 0.37” for the month of January.  

The Colorado Springs airport recorded an average daily high temperature of 42.7°F, with an average daily 

low of 17.1°F. Combined, this totaled a monthly average of 29.9°F, or 2°F below the average monthly 

temperature of 31.9°F. The warmest day was on January 31st where the temperature reached 65°F. The 

coldest day was January 15th where the temperature dropped to -10°F. Precipitation wise, Colorado 

Springs Airport reported 0.62” of liquid precipitation, 0.34” above the average of 0.28” for the month of 

January. Most occurred on the 26th with 0.33” of liquid precipitation recorded. 

Pueblo was similar, with below average temperatures and slightly above average precipitation for the 

month of January. Pueblo recorded an average daily high temperature of 43.9°F with an average daily low 

of 14.5°F. The warmest day was January 31st where the airport reached 65°F. The coldest day was January 

16th where the temperature dropped to -11°F.  Slightly above average precipitation for the Pueblo area, 

with 0.32” of liquid precipitation recorded, with 0.04” above the average of 0.28” for January. Most of the 

precipitation occurred well between the 4th and 5th, measuring 0.21” within that 24-hour period. 

Several storm systems impacted DIA during the month of January, with four storms reporting over a trace. 
These events occurred on the 7th-8th (reporting 0.7” total), 12th-13th (reporting 0.9” total), 14th-15th 
(reporting 2.1” total), and the 25th-26th (reporting 0.5” total). All of which account for the total snowfall at 
DIA during January. However, the winter storms occurring on January 7th-8th and January 25th-26th were 
responsible for more snow across the metro region than what was measured at DIA. The storm occurring 
January 7th-8th produced snow totals between 2.0-6.0”, and the storm occurring January 25th-26th 
produced snow totals between 1.0-3.0” across the Denver metro.  

There were only four notable events across southeastern Colorado during the month of January. The first 
took place January 4th-5th where widespread light snow from Colorado Springs and Pueblo produced up 
to 2.5” of snow. The second notable event occurred January 7th-8th which produced moderate to heavy 
snow along the Palmer Divide and in portions of North Colorado Springs. The third notable event took 
place January 18th-19th where a small band of unexpected snowfall developed over Central and Southern 
Colorado Springs, producing up to 2.0”. The final notable event occurred January 25th-26th where 
widespread light to moderate snowfall blanketed Colorado Springs and Northern El Paso County broadly 
with 3.0-6.0” of snow.  
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January Statistics DIA 

TEMPERATURE (IN DEGREES F) OBSERVED VALUE NORMAL VALUE 
DEPARTURE FROM 

NORMAL 

    

AVERAGE MAX 41.8°F 44.6°F -2.8°F 

AVERAGE MIN 14.5°F 18.7°F -4.2°F 

MONTHLY MEAN 28.2°F 31.7°F -3.5°F 

DAYS WITH MAX 90 OR ABOVE 0 0.0 0.0 

DAYS WITH MAX 32 OR BELOW 5 5.0 0.0 

DAYS WITH MIN 32 OR BELOW 31 29.0 2.0 

DAYS WITH MIN 0 OR BELOW 7 2.0 5.0 

    

 OBSERVED VALUE DATE(S) NORMAL VALUE 
DEPARTURE FROM 

NORMAL 

HIGHEST 61°F 1/31   

LOWEST -19°F 
1/15 & 
1/16 

    

     

HEATING DEGREE DAYS     

          

MONTHLY TOTAL 1132  1034 98 

SEASONAL TOTAL 3056  3402 -346 

         

COOLING DEGREE DAYS     

       

MONTHLY TOTAL 0   0 0 

YEARLY TOTAL 0  0 0 

          

PRECIPITATION (IN INCHES)     

          

MONTHLY TOTAL 0.28”  0.38” -0.10” 

YEARLY TOTAL 0.28”  0.38” -0.10” 

GREATEST IN 24 HOURS 0.09”  1/15    

DAYS WITH MEASURABLE PRECIP. 5  4.4 0.6 

          

SNOWFALL (IN INCHES)     

          

MONTHLY TOTAL 3.6”  6.4” -2.8” 

YEARLY TOTAL (SINCE JULY) 16.2”  18.5” -2.3” 

GREATEST IN 24 HOURS 1.5”  1/15    

DAYS WITH MEASURABLE PRECIP. 5  4.4 0.6 
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February Preview  

So far, February has been quite eventful after a very ‘spring-like’ snowstorm traversed Colorado February 
2nd through February 3rd. This storm was accompanied by relatively warm low level temperatures and 
anomalously high atmospheric moisture. These conditions supported heavy wet snow across the metro 
area and foothills. The map below depicts total snowfall across Colorado (so far) in February: 

 

Additional winter storms are expected to impact the state during the second week of the month. This will 
further increase current snowfall amounts in February and may help improve drought conditions across 
the state. So far, DIA has reported 0.76” of liquid precipitation which has already surpassed the monthly 
normal by 0.69”. DIA has already received 5.5” of snow just in the first few days of February. Below are 
statistics of some of the top 20 extremes in temperatures, rainfall, and snowfall recorded in Denver 
during the month of February (via the NWS):  
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Denver's MONTHLY TEMPERATURE, RAINFALL, AND SNOWFALL EXTREMES FOR 
FEBRUARY 

  

Top 20 Warmest February's   Top 20 Wettest February's   Top 20 Snowiest February's 
(1872-Present)   (1872-Present)   (1882-Present) 

Rank Avg Year   Rank Total Year   Rank Total Year 
1 43.7 1954   1 2.01 1934   1 22.4 2015 
2 42.3 1930   2 1.66 1960   2 22.1 1912 
3 41.0 1925   3 1.44 1942   3 20.2 2012 
4 40.7 1957   4 1.39 1953   4 19.5 1942 
5 40.5 1943   5 1.35 1909   5 18.3 1960 
6 40.3 2017   6 1.34 1912     18.3 1909 
  40.3 1991   7 1.31 1959   7 18.0 1931 
8 40.3 1907   8 1.28 1966   8 17.5 1959 
9 40.1 1992     1.28 1939   9 17.1 1965 
  40.1 1904   10 1.27 1965   10 16.9 1993 

11 39.8 1932   11 1.25 2015   11 16.5 2020 
12 39.3 1976   12 1.24 1915     16.5 1953 
13 39.1 2000   13 1.22 1881   13 16.3 1939 
  39.1 1888   14 1.21 1987   14 15.8 2022 
  39.1 1886   15 1.11 1931   15 15.7 1913 

16 39.0 1926   16 1.09 1923   16 15.6 1934 
  38.8 1931   17 1.05 1993   17 15.2 1929 

18 38.6 1999   - 1.05 1962   18 14.6 1966 
  38.6 1950   19 1.04 1964   19 14.1 2013 

20 38.5 1995   20 1.02 1918   20 14.0 1915 
  38.5 1970                 
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Top 20 Coldest February's   Top 20 Driest February's   
Top 20 Least Snowiest 

February's 
(1872-Present)   (1872-Present)   (1882-Present) 

Rank Avg Year   Rank Total Year   Rank Total Year 
1 17.7 1899   1 0.01 1883   1 T 2009 
2 21.8 1913   2 0.02 1877   2 0.3 1992 
3 22.2 1883   3 0.03 1891     0.3 1970 
4 22.3 1989   4 0.04 1949   4 0.5 2005 
5 22.7 1903     0.04 1948   5 0.6 1954 
6 23.6 1929     0.04 1962     0.6 1925 
7 24.1 1942     0.04 1973   7 0.8 1991 
8 24.8 1960   8 0.06 1959     0.8 1983 
9 24.9 1894     0.06 1992   9 1.0 1943 

10 25.2 1905   10 0.07 1989   10 1.1 1908 
11 25.4 2021   11 0.08 1974     1.1 1906 
  25.6 1874   12 0.09 1965   12 1.3 1999 

13 25.8 1939     0.09 1944   13 1.5 1949 
14 26.6 1895     0.09 1905   14 1.6 2017 
15 26.7 1891   15 0.10 2014     1.6 1957 
  26.9 1936     0.10 1967   16 1.8 2000 

17 27.1 1955   17 0.11 1874     1.8 1982 
18 27.3 1964   18 0.15 1951   18 1.9 1916 
19 27.4 1965   19 0.15 2001   19 2.0 1882 
20 27.6 2003   20 0.15 1940   20 2.1 1963 
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February Statistics 
           

DENVER'S FEBRUARY CLIMATOLOGICAL NORMAL 

(NORMAL PERIOD 1991-2020 DIA Data) OBSERVED VALUE 

    

TEMPERATURE   

    

AVERAGE HIGH 45.7°F 

AVERAGE LOW 19.7°F 

MONTHLY MEAN 32.7°F 

DAYS WITH HIGH 90 OR ABOVE 0.0 

DAYS WITH HIGH 32 OR BELOW 5.3 

DAYS WITH LOW 32 OR BELOW 26.0 

DAYS WITH LOWS ZERO OR BELOW 1.6 

    

PRECIPITATION   

    

MONTHLY MEAN 0.41” 

DAYS WITH MEASURABLE PRECIPITATION 5.5 

AVERAGE SNOWFALL IN INCHES 7.6” 

DAYS WITH 1.0 INCH OF SNOW OR MORE 4.0 

    

MISCELLANEOUS AVERAGES   

    

HEATING DEGREE DAYS 1000 

COOLING DEGREE DAYS 0 

WIND SPEED (MPH) 9.7 mph 

WIND DIRECTION North 

DAYS WITH THUNDERSTORMS 0 

DAYS WITH DENSE FOG 2 

PERCENT OF SUNSHINE POSSIBLE 61.1% 

    

EXTREMES   

    

RECORD HIGH 80 on 2/10/2017 

RECORD LOW -25 on 2/1/1951, 2/8/1936 

WARMEST 43.7 in 1954 

COLDEST 17.7 in 1899 

WETTEST 2.01” in 1934 

DRIEST 0.01” in 1883 

SNOWIEST 22.4” in 2015 

LEAST SNOWY TR in 2009 
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Rainfall/Snowfall 
 

2023/2024 Winter Snowfall 

City Oct Nov Dec Jan Feb Mar Apr Total 

Aurora 6.6 2.3 10.4 3.9        23.2 

Boulder  5.0 7.8 9.2 8.5        30.5 

Brighton 4.7 4.0 1.1 2.2        12.0 

Broomfield 4.3 5.3 3.2 5.1        17.9 

Castle Rock 9.0 2.1 9.7 12.1        32.9 

Colorado Springs Airport  0.0 1.1 8.4 5.1        14.6 

Denver DIA 7.5 2.9 1.4 4.2        16.0 

Denver Downtown 5.3 2.1 6.2 4.6        18.2 

Golden 10.7 14.0 14.6 13.2        52.5 

Fort Collins  5.7 9.6 0.0 3.3        18.6 

Highlands Ranch  5.8 1.8 6.9 5.1        19.6 

Lakewood  8.6 4.1 11.3 5.5        29.5 

Littleton 10.0 1.6 6.0 3.7        21.3 

Monument 6.5 1.5 14.8 14.1        36.9 

Parker  7.4 1.0 8.8 9.1        26.2 

Sedalia - Hwy 67 10.5 3.3 9.4 12.8        36.0 

Thornton 4.0 4.4 4.4 4.4        17.2 

Westminster 5.1 4.7 5.3 4.8        19.9 

Wheat Ridge 6.0 3.4 6.9 5.3        21.6 

Windsor 3.5 5.5 TR 4.9        13.9 

 


