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Topics we will cover today 
 

• Background 
• A review of state climate conditions over 

the past year 
• Where 2012 fit in the historic perspective 
• Recent climate and snowpack conditions 
• 2013 climate predictions 
• CoAgMet status report 
• CoCoRaHS –  Appeal for more rain gauge 

volunteers – more help still needed! 
 



First -- A short background 

• In 1973 the federal government 
abolished the “State Climatologist” 
program nationwide leaving Colorado 
without 
 

• Later that same year, Colorado 
established the Colorado Climate Center 
at Colorado State University with 
support through the Colorado 
Agricultural Experiment Station.  

 
 

 



Our Mission 
• The Colorado Climate Center at CSU 

provides valuable climate expertise to 
the residents of the state through its 
threefold program of: 
 

 1) Climate Monitoring (data 
acquisition, analysis, and archiving),  

 2) Climate Research  
 3) Climate Services.(providing data, 

analysis, climate expertise, education 
and outreach) 



Monitoring our Climate 
• Elements: temperature, precipitation, snow, 

wind, solar, evaporation, soil temperatures, 
humidity, clouds, etc.  

Fort Collins CSU Historic 
Weather Station 

   
  



Systematic weather data 
collection began in Colorado in the 

1870s and 1880s 

Denver November 19-25, 1871 



Weather reports began on Pikes Peak in 1873 

Reports were sent by telegraph every few hours 
Stories abounded in the national media of the rigors of Colorado Climate 

Credit: NOAA Photo Library 



Colorado Weather Stations in 1890 

Slower start in NW  
and SW Colorado 



Since then, the U.S. Weather 
Bureau/National Weather Service has 
faithfully maintained an oft taken for 

granted network of weather stations in 
Colorado and across the country – the 

Cooperative Observer Network Photo by Christopher Davey 



Many other sources of weather 
data have been added since the 

1970s      
CSU’s Colorado Agricultural 
Meteorological Network 
“CoAgMet” 



What have we 
learned from over 

120 years of 
continuous climate 

monitoring?   





We Have a Fascinating 
Climate 

• High elevation (highest state in 
the Union – by far)  

• Mid-Latitude location (lively 
seasonal changes)  

• Interior Continental Location far 
from atmospheric moisture 
sources  

• Complex Mountain topography  



The Result? 
 
 



Generous sunshine, low 
humidity, and moderate 

temperatures much of the time 
 

people like it here 



Annual Average  
Solar Radiation 

National Renewal Energy Laboratory:  www.nrel.gov 

Colorado is a part of the Southwest “Sunbelt” ----  especially 
southern Colorado 



Large Seasonal  
Temperature Variations 

Fruita, Colo. 

http://ccc.atmos.colostate.edu/~hail/cool/art/images/leaves1-5-24-2002_jpg.jpg


Winters are consistently 
colder than summers –  

Average Monthly Temperature (9171-2000) for Selected Station
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Can you see the difference between  
southern CA and our part of Colorado? 



Large diurnal temperature 
ranges and rapid changes 

Kersey, Colo. 

Blanca, Colo. 



And this is how daily weather, over time, defines our climate 



Complex local variations due to 
elevation and topography 

JANUARY 

JULY 

For example, variations within 
Rocky Mountain National Park – 
Totally different climate west of the 
Continental Divide than east even  

    

http://www.prism.oregonstate.edu/products/viewer.phtml?file=/pub/prism/us_30s/graphics/tmax/Normals/us_tmax_1971_2000.01.png&year=1971_2000&vartype=tmax&month=01&status=final&zoom=yes
http://www.prism.oregonstate.edu/products/viewer.phtml?file=/pub/prism/us_30s/graphics/tmax/Normals/us_tmax_1971_2000.07.png&year=1971_2000&vartype=tmax&month=07&status=final&zoom=yes


Relatively Large Year to Year 
Variations  (“Interannual 

Variabililty”) 

Colorado Statewide Mean Annual Temperatures  1895-20  

 
Colorado Statewide Mean Annual Temperature 

(1895-2011) 



Thanks to our high elevation 
and interesting topography, 
precipitation occurs fairly 

often. 
But we’re a long way from 
primary moisture sources    
so precipitation is limited 

and highly variable. 
 

Photo by Wendy Ryan 



Where we fit in the national 
picture 

 

http://www.ocs.orst.edu/prism/products/viewer.phtml?file=/pub/prism/us_30s/graphics/ppt/Normals/us_ppt_1971_2000.14.png&year=1971_2000&vartype=ppt&month=14&status=final&zoom=yes


Except for our mountains, we’re 
already very dry most of the time.  

 



Highly seasonal precipitation patterns 
with considerable geographic diversity 

in “seasonality”   
Water Year Average Precipitation for Selected Stations
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Large (actually “Huge”) Year-to-
Year Variations in Precipitation 

Are we ever  
“Average”?    
Probably not. 

http://ccc.atmos.colostate.edu/~hail/cool/blizzard2003/images/LR53_pear_tree_damage_jpg.jpg
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 Snow is “Way Important” 
in our climate and 

hydrology 
 

 



 



April 1 Colorado Statewide Snowpack 



 rought is an unwelcome but 
 requent visitor to Colorado 



 Short, local and regional drought is 
common 
Some portion of Colorado experiences 
drought 
conditions almost every year 



 
Severe and widespread drought is 
less frequent 
But still impacts Colorado on a 
regular basis 
Our severe drought of 2002 was 
relatively short 
In comparison to some past 
droughts 



 
Note – current drought just “gettin   



Recent upward trends 
in temperatures, 

especially in spring 
and summer, are only 

making matters worse. 



Evolution of Drought Conditions 
Leading up to 2012 































A closer look at the 2012 Water Year 
in Colorado 



Highlights of the 2012 Water Year  
in Colorado 

• Relatively wintry start 
• Very mild/dry January but a snowy February east of 

the mountains 
• Remarkable March – warm and almost no snow 
• Later spring storms ineffective 
• Fiery hot, dry June 
• Some localized relief in July 
• August drought expanded again 
• Enough fall moisture to plant wheat and pray 
• Whimpy 2013 winter so far 

 

 



Water Year 2012 Temperature Departures 
From 1971-2000 Average 



 



 



CoAgMet Temperatures  
Kersey, Colorado 

Cowdrey, Colorado 



WY2012 Snowpack Accumulation and 
Meltout 

From top of Copper Mountain looking NW 
March 24, 2012    Snowpack looking poor 

Photo by Zach Schwalbe 



University Camp – 10,300’ 

 



Joe Wright Reservoir - 10,120’ 

 



Hoosier Pass – 11,400’  

 



Tower- 10,500’ 

 



Upper San Juan- 10,200’ 

 



Streamflow 



Colorado River at CO-
UT Stateline 



 



 



Reservoirs – our drought 
insurance 



Imagine 2012 without reservoirs 
-- on the way down but not in deep 

trouble quite yet 





Month by Month Precipitation 





Oct 2011 Percent of Normal 

 





Nov 2011 Percent of Normal 

 





Dec 2011 Percent of Normal 

 





Jan 2012 Percent of Normal 

 





Feb 2012 Percent of Normal 

 





Mar 2012 Percent of Normal 

 





Apr 2012 Percent of Normal 

 





May 2012 Percent of Normal 

 





Jun 2012 Percent of Normal 

 





Jul 2012 Percent of Normal 

 





Aug 2012 Percent of Normal 

 





Sep 2012 Percent of Normal 

 













 



 



 



 



 



 



Kersey CoAgMet 
Water Year 2012 
Temperature 

Wind Speed 

Solar Radiation 

Soil Temperatures 



Lucerne Reference ET 

 



Status at beginning of 2012 
Water Year 

 



Drought Status at the end of 
2012 Water Year 

 



2012 in Historical Perspective 





At any given time of year, some 
portion of Colorado is usually 

experiencing drought 
 



Colorado Precipitation in Historic Perspective 

Water Year 2012 5th driest (Period of Record 1895-2012) 



 



 



 



Colorado Mean Autumn (SON) Temperatures 
Autumn 2011 was 32nd Warmest 
(1895-2011) 

47.3 degrees F, 1 degree  
above 1985-2011 average 



Colorado Mean Winter (DJF) Temperatures 
Winter 2012 was 39th Warmest 
Winter (1895-2012) 

26.6 degrees F, 1.2 degrees 
above average 



 



 



 



Colorado Mean Spring (MAM) Temperatures 
Spring 2012 was 2nd Warmest (1895-
2012) 

49 degrees F, 5.7 degree above the 
average 



Colorado Mean Summer (JJA) Temperatures 

 

Summer 2012 was the Warmest  
(1895-2012) 

69.7 degrees F, 4.6 degree above the 
average 



 



 



Calendar Year 2012 2nd Warmest 
(1895-2011) 

48.6 degrees F, 3.6 degrees above 
average 

Average Annual Temperature History for Colorado (NCDC) 



Water Year 2013 so far 

 



 

Water Year 2013 Temperature Departures 



December Average Temperature History for Colorado 
(NCDC) 

25.4  Ranks as the 56th coolest 
on record 1895-2012. 





Oct 2012 Percent of Normal 





Nov 2012 Percent of Normal 





Dec 2012 Percent of Normal 

 



 







 



Climate divisions defined by Dr. Klaus Wolter of NOAA's 
Climate Diagnostic Center in Boulder, CO 



Division 1 – Grand Lake 1NW  



Division 1 – Grand Lake 1NW  



Division 2 – Grand Junction 



Division 3 – Montrose 



Division 3 – Mesa Verde NP 



Division 4 – Alamosa 



Division 5 – Pueblo 



Division 5 – Pueblo 



Division 6 - Burlington 



Division 7 – Akron 



Division 7 – Akron 



Division 8 – Fort Collins  



Division 8 – Fort Collins  



spi-12 



Palmer 

 



 

So .  .  .  How are we faring this year? 
 
                    Not so good! 

What Comes Next for Colorado? 



• Let’s look at our current basin 
snowpack conditions and              
non-exceedence probabilities.   

 



 



 



 



What about El Nino? 

 



 



 



 









 



Observed PDO 
Index 

Observed AMO Index 







Put it all together and what 
do we get? 
 
?? 
??? 
???? 
????? 
?????? 
??????? 
???????? 
????????? 
? 



February Outlook 

Temperature Precipitation 



3 Month Outlook 
February, March ,April 

Temperature Precipitation 



April, May, June Outlook 

Temperature Precipitation 



Summer 2013 Outlook 

Temperature Precipitation 

Probably on the  
Warm side  
again 

??? 
Definitely  
Uncertain 
??? 
 
And don’t  
rule out  
Flooding! 



 



 



   If you are interested in weather and the           
variations in precipitation, please join 
   the Community Collaborative Rain, Hail and 

Snow Network 
 
http://www.cocorahs.org   
 or see me today 

http://www.cocorahs.org/


Please Help Us Monitor Colorado’s 
Climate! 

Photos by H. Reg  



U.S. Rainfall 9/12/2012 – based 
on CoCoRaHS volunteers 



Today’s Precipitation 



Please see me today 
if you’re interested 

• Or sign up online at 
 

http://www.cocorahs.org 



    
 
http://www.cocorahs.org   
  

http://www.cocorahs.org/


Is there time for a  
short story? 

 
 

Nolan.Doesken@colostate.edu 
 
 
 
 
 

mailto:Nolan.Doesken@colostate.edu


Colorado Climate Center 

Data and Power Point Presentations 
available for downloading 
 

http://ccc.atmos.colostate.edu  
–  Click on “Presentations” 


	 Colorado Climate Update
	Topics we will cover today
	First -- A short background
	Our Mission
	Monitoring our Climate
	Systematic weather data collection began in Colorado in the 1870s and 1880s
	Weather reports began on Pikes Peak in 1873
	Colorado Weather Stations in 1890
	Since then, the U.S. Weather Bureau/National Weather Service has faithfully maintained an oft taken for granted network of weather stations in Colorado and across the country – the Cooperative Observer Network
	Many other sources of weather data have been added since the 1970s     
	What have we learned from over 120 years of continuous climate monitoring?  
	Slide Number 12
	We Have a Fascinating Climate
	The Result?
	Generous sunshine, low humidity, and moderate temperatures much of the time��people like it here
	Annual Average �Solar Radiation
	Large Seasonal �Temperature Variations
	Winters are consistently colder than summers – 
	Slide Number 19
	Large diurnal temperature ranges and rapid changes
	Slide Number 21
	Complex local variations due to elevation and topography
	Relatively Large Year to Year Variations  (“Interannual Variabililty”)
	Thanks to our high elevation and interesting topography, precipitation occurs fairly often.�But we’re a long way from primary moisture sources   �so precipitation is limited and highly variable.�
	Where we fit in the national picture
	Except for our mountains, we’re already very dry most of the time. 
	Highly seasonal precipitation patterns with considerable geographic diversity in “seasonality”  
	Large (actually “Huge”) Year-to-Year Variations in Precipitation
	Slide Number 29
	 Snow is “Way Important” in our climate and hydrology
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Recent upward trends in temperatures, especially in spring and summer, are only making matters worse.
	Evolution of Drought Conditions Leading up to 2012
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	A closer look at the 2012 Water Year in Colorado
	Highlights of the 2012 Water Year �in Colorado
	Water Year 2012 Temperature Departures From 1971-2000 Average
	Slide Number 56
	Slide Number 57
	CoAgMet Temperatures 
	WY2012 Snowpack Accumulation and Meltout
	University Camp – 10,300’
	Joe Wright Reservoir - 10,120’
	Hoosier Pass – 11,400’ 
	Tower- 10,500’
	Upper San Juan- 10,200’
	Streamflow
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Reservoirs – our drought insurance
	Imagine 2012 without reservoirs�-- on the way down but not in deep trouble quite yet
	Slide Number 71
	Month by Month Precipitation
	Slide Number 73
	Oct 2011 Percent of Normal
	Slide Number 75
	Nov 2011 Percent of Normal
	Slide Number 77
	Dec 2011 Percent of Normal
	Slide Number 79
	Jan 2012 Percent of Normal
	Slide Number 81
	Feb 2012 Percent of Normal
	Slide Number 83
	Mar 2012 Percent of Normal
	Slide Number 85
	Apr 2012 Percent of Normal
	Slide Number 87
	May 2012 Percent of Normal
	Slide Number 89
	Jun 2012 Percent of Normal
	Slide Number 91
	Jul 2012 Percent of Normal
	Slide Number 93
	Aug 2012 Percent of Normal
	Slide Number 95
	Sep 2012 Percent of Normal
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Kersey CoAgMet Water Year 2012
	Lucerne Reference ET
	Status at beginning of 2012 Water Year�
	Drought Status at the end of 2012 Water Year
	2012 in Historical Perspective
	Slide Number 113
	At any given time of year, some portion of Colorado is usually experiencing drought
	Colorado Precipitation in Historic Perspective
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Colorado Mean Autumn (SON) Temperatures
	Colorado Mean Winter (DJF) Temperatures
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Colorado Mean Spring (MAM) Temperatures
	Colorado Mean Summer (JJA) Temperatures
	Slide Number 126
	Slide Number 127
	Average Annual Temperature History for Colorado (NCDC)
	Water Year 2013 so far
	Slide Number 130
	December Average Temperature History for Colorado (NCDC)
	Slide Number 132
	Oct 2012 Percent of Normal
	Slide Number 134
	Nov 2012 Percent of Normal
	Slide Number 136
	Dec 2012 Percent of Normal
	Slide Number 138
	Slide Number 139
	Slide Number 140
	Slide Number 141
	Climate divisions defined by Dr. Klaus Wolter of NOAA's Climate Diagnostic Center in Boulder, CO
	Division 1 – Grand Lake 1NW 
	Division 1 – Grand Lake 1NW 
	Division 2 – Grand Junction
	Division 3 – Montrose
	Division 3 – Mesa Verde NP
	Slide Number 148
	Division 5 – Pueblo
	Division 5 – Pueblo
	Division 6 - Burlington
	Division 7 – Akron
	Division 7 – Akron
	Division 8 – Fort Collins 
	Division 8 – Fort Collins 
	spi-12
	Palmer
	Slide Number 158
	Slide Number 159
	Slide Number 160
	Slide Number 161
	Slide Number 162
	What about El Nino?
	Slide Number 164
	Slide Number 165
	Slide Number 166
	Slide Number 167
	Slide Number 168
	Slide Number 169
	Slide Number 170
	Slide Number 171
	Slide Number 172
	Slide Number 173
	Slide Number 174
	February Outlook
	3 Month Outlook
	April, May, June Outlook
	Summer 2013 Outlook
	Slide Number 179
	Slide Number 180
	Slide Number 181
	Please Help Us Monitor Colorado’s Climate!
	U.S. Rainfall 9/12/2012 – based on CoCoRaHS volunteers
	Today’s Precipitation
	Please see me today�if you’re interested
	Slide Number 186
	Is there time for a �short story?���Nolan.Doesken@colostate.edu�����
	Colorado Climate Center

