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First – Some History of the
Colorado Climate Center

• 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)



Topics for today

• Where our data come from

• Colorado Climate Basics

• Observed trends

-- temperatures

-- growing season length

-- precipitation

-- drought

-- snowpack

Summary



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



By 1885 initial “climatology” of 
Colorado was taking shape

The semiarid and highly variable nature 
of Colorado was identified quickly  --

in many ways similar to today..

Photo Credit:
NOAA Photo 
Library 



Thanks to the National Weather Service for 
faithfully maintaining the Cooperative 

Observer Network since 1890
Our historic baseline for temperature and 

precipitation
Photo by Christopher Davey



Monitoring our Climate

• Elements: temperature, precipitation, snow, 
wind, solar, evaporation, soil temperatures, 
humidity, clouds, etc. 

Fort Collins CSU Historic Weather Station
Continuous monitoring since the 1880s



NWS COOPERATIVE Network  ~2010



Thanks to the USDA Natural 
Resources Conservation 

Service for our snow data
Typical NRCS Snotel Site



Snow surveys began in the 1930s to 
help predict seasonal streamflow

Credit: NOAA Photo Library



WY2014

WY2013

WY2012



CSU’s Colorado Agricultural
Meteorological Network

“CoAgMet”

THANKS!!  to those of 
You who help support
CoAgMet



The DATA help tell the STORY 
of what we think our climate is



So let’s step back 



Where we are on the planet 
controls much about our climate



What Makes Our 
Colorado Climate

• High elevation (highest state by 
far) 

• Mid-Latitude location (lively 
seasonal changes) 

• Interior Continental Location far 
from moisture sources 

• Complex Mountain topography 

• Solar energy and seasonal cycles 
drive our climate



What have we 
learned from 125 

years of continuous 
climate monitoring?



Colorado is a sunny place.
People like sunshine!

So does vegetation – to a point.

National Renewal Energy Laboratory:  www.nrel.gov



The winds blow,
but not as much as some places



Nov. 28, 2016 winds
For meteorological entertainment
http://hint.fm/wind/index.html

http://hint.fm/wind/index.html


We always experience large 
seasonal and diurnal

temperature variations

Fruita, Colo.

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


The annual cycle of
Colorado Temperatures



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

Toasty 
recently



Complex temperature variations 
due to elevation and topography

JANUARY

JULY

Usually colder in the mountains!

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


With some nice anomalies from time to time







We get rain and snow – but 
often not enough



Show Colorado PRISM map of 
average annual precip 



Seasonal Precipitation in Colorado 
varies greatly from place to place
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Year-to-Year Variations in 
Precipitation are Huge

http://ccc.atmos.colostate.edu/~hail/cool/blizzard2003/images/LR53_pear_tree_damage_jpg.jpg


No two years are ever the same



A few storm systems each year make 
the difference 

Photo Credit: Henry Reges



2-year daily precip. accumulation graphs

(Note the impact of a few large storms)

2015-
2017

2013-
2015

Normal

2011-
2013



We’ll still get some of this 

moisture as snow



Much of our surface water  
comes from 

Mountain Snowmelt



WY2016

WY2015

WY2017

We’re doing well so far this year, 
but will it continue

2017 2014

2016

2013



Sometimes we get ooo much



September 
2013 South 
Platte River
Crook, CO

Platte River

Credit: Bob Duncan



Was that forecast?

http://ccc.atmos.colostate.edu/~hail/cool/blizzard2003/images/BO57_shoveling_roof_jpeg.jpg


But often too little



Paonia Reservoir 
August 2012



What do our long term 
data tell us about 

changing temperatures



Individual weather stations tell 
different local stories





But average things together 
and -- -- --



Average Temperature 1901-2000: 44.6°F

Warming most noticeable since 1980



Average Temperature 1901-2000: 52.02°F



Departure with respect to 1901 to 2000 average



Warming trend in all seasons





Expand the scale, and then 
the trends catch your 

attention more 



Observed

Colorado statewide annual temperatures have 

warmed by 2oF in past 30 years
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3 of 5 warmest 

years since 2012

Western Water Assessment, CIRES, University of 
Colorado Boulder; Data: NOAA NCEI





Winter (DJF) Statewide Temperatures 1895-2016



Spring (MAM) Statewide Temperatures 1895-2016



Summer (JJA) Statewide Temperatures 1895-2016



Fall (SON) Statewide Temperatures 1895-2016
2016 Warmest on Record



What about precipitation ??



Large variations are normal





Colorado Precipitation in Historic Perspective

Water Year 2016 precipitation of 19.16” is 39th wettest year on record (Period of 
Record 1895-2016)

1.06 inches above 1901-2000 average

But No Significant Trend



Drought never leaves us
alone for long

Photo by Lyric Lucero
2013   Manzanola, CO







Thoughts about drought:
We’re all vulnerable but southern 
Colorado seems particularly prone





















What about our 
mountain 

Snowpack?



8,400 
feet



10,500 
feet





11,200 
feet







Summary
-- We’ve got a great climate but with 
some interesting challenges.

-- Temperatures in Colorado are warming, 
especially since 1980

-- More really warm days, fewer really 
cold days

-- Trends in Colorado are similar to U.S 
and Globe

-- Growing season longer but irregular
-- No significant trends in precipitation yet
-- Recent drought episodes hotter 
-- April 1 snowpack declining



And then, there’s this 
to think about



We don’t see it
We don’t smell it

It’s just a minor fraction of 
our atmosphere

and yet

It may be a game changer



We have surpassed 400 parts per 
million of carbon dioxide in our 
atmosphere – highest level in the past 
800,000 years

The rate of increase is still 
accelerating

Global carbon emissions continue to increase



And Methane too – what to do?



These gases let sunshine into the 
atmosphere with very little 

attenuation

However, they trap heat energy in the 
atmosphere













So if you love
DATA

We can help





Vegetation responds to an 
atmosphere enriched with more 

carbon dioxide, even without 
changes in temperature or precip.



Weekly Climate and Water 
Supply updates Available 

Down 
16% 
from last 
week



And we could use your help!



When in doubt, help us out!
Help measure and report rainfall!

Photos by H. Reges

THANKS to you who 
measure or provide 
support 



If you are interested in contributing your DOT 
ON THE MAP, please join

the Community Collaborative Rain, Hail and 
Snow Network

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

http://www.cocorahs.org/
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A Small Effort       A  Great Value



For information and to volunteer, visit 
the CoCoRaHS Web Site

Support for this project provided by 
NSF Informal Science Education Program, 
NOAA Environmental Literacy Program
and
many local charter sponsors.

www.cocorahs.org 

OR SEE ME TODAY!


