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Brief history of the Colorado Climate Center
• Until 1973, the federal government operated a “state climatologist” 

program – but in in 1973 this was abolished

• Later that same year, Colorado established the Colorado Climate 
Center at CSU with support through the Colorado Agricultural 
Experiment Station
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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)
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https://stateclimate.org 

https://stateclimate.org/
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Topography
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Annual 
average 
precipitation

Data: PRISM Climate Group,
prism.oregonstate.edu, 
1991-2020 normals



Colorado: the only 
state where every 

month is the 
wettest month on 

average 
somewhere

Month of maximum average 
precip
Data: PRISM Climate Group,
prism.oregonstate.edu, 
1991-2020 normals



COLORADO CLIMATE CENTER

“What kind of information is needed for decision 
makers on the subseasonal and longer timescales, 
and how does the use of this climate information 
change across timescales?”

In Colorado, it’s all about water.



COLORADO CLIMATE CENTER

https://waterknowledge.colostate.edu/wp-co
ntent/uploads/sites/32/2018/04/CO-Populati
on-IrrigatedAcres-Flows-CWCB-2011.jpg 

River flows are 
much larger to 
the west; 
population to 
the east

https://waterknowledge.colostate.edu/wp-content/uploads/sites/32/2018/04/CO-Population-IrrigatedAcres-Flows-CWCB-2011.jpg
https://waterknowledge.colostate.edu/wp-content/uploads/sites/32/2018/04/CO-Population-IrrigatedAcres-Flows-CWCB-2011.jpg
https://waterknowledge.colostate.edu/wp-content/uploads/sites/32/2018/04/CO-Population-IrrigatedAcres-Flows-CWCB-2011.jpg
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Hydrologic extremes in Colorado
High Park Fire, June 2012 (from CSU-ATS) “Great Colorado Flood of September 

2013” Photo courtesy of Noel Bryan

Cameron Peak Fire, Oct 2020
Photo by Henry Reges

Phillips County, CO
August 2022
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https://climate.colostate.edu/drought/ 

Example recommendations to USDM 
author

Drought monitoring

https://climate.colostate.edu/drought/
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Drought monitoring
• The US Drought Monitor is a collaborative effort between NOAA, USDA, 

National Drought Mitigation Center, state climate offices, and many others 

• It uses ”convergence of evidence” to determine the map each week

• The USDM was not designed to drive financial relief to those impacted by 

drought, but it now does so

• For example, the USDM is used to determine eligibility for the USDA Livestock 

Forage Program



© 2021 South Dakota Board of Regents 13

SD MT ND WY CO U.S.

Highest year 2012
$172.6M

2022
$102.3M

2021
$83.4M

2013
$78.9M

2012
$82.5M

2012
$2.623B

# of years with 
no payments

6 3 6 4 1 0

2008-2024 
total 
indemnities

$609.3M $465.9M $235.8M $384.3M $393.2M $26,950,651,414

USDA Livestock Forage Program
Slide from Laura Edwards, South Dakota State Climatologist
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Perhaps the most valuable S2S forecast advance for 
Colorado would be accurate predictions of the next 
winter’s snowfall and snowpack
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Even by April, when 
snowpack is mostly 
locked in, water 
supply forecasts 
may still have large 
errors

SNOTEL snowpack percent of median, 1 April 2022
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Even by April, when 
snowpack is mostly 
locked in, water 
supply forecasts 
may still have large 
errors

NRCS April-July streamflow forecast, issued 1 April 2022
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Even by April, when 
snowpack is mostly 
locked in, water 
supply forecasts 
may still have large 
errors

Observed April-July streamflow, 2022
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A big reason: we don’t know the future weather!
• We developed simple machine-learning based 

hindcasts of streamflow based on typical predictors 

(precipitation, snowpack, soil moisture, ground 

water)

• These hindcasts were run with and without the 

foresight of observations, which reveals the gap in 

forecast skill associated with not having accurate 

S2S forecast information

• “…results from this study indicate that the largest 

source of uncertainty in western Colorado runoff 

forecasts is future weather. Therefore, improved 

subseasonal-to-seasonal weather forecasts for 

western Colorado are what is most needed to 

improve regional water supply forecasts…”

Goble and Schumacher (2023), J. Hydrometeorology

Skill, knowing 
future weather

Heidke Skill Score of streamflow hindcast

Skill, not knowing 
future weather

S2S skill gap

Other errors
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Eastern Colorado dryland corn

• Dryland maize (corn) yields in eastern 

Colorado are most highly correlated with 

precipitation from 16 July to 26 August.

• Naturally, corn growers are very 

interested in this 6-week window

• Is it possible to make accurate S2S 

precipitation forecasts for a 6-week 

period? 

(I get asked this question most years.)

From Nielsen et al. (2010)
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“How do we ensure equal access to data, 
resources, and forecasts for weather and 
climate extremes across different 
communities?”

This is hard, but it’s what state climate offices are 

here to help with.
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Data and value-added products through our website
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Monthly summaries & blog



Report released in January 2024

❑ PDF and web-based version

❑ Interactive graphs and maps of most report figures

❑ Explore additional graphs and maps online

https://climatechange.colostate.edu 

https://climatechange.colostate.edu/


Colorado 
Agricultural 
Meteorological 
Network 
(CoAgMET), aka 
“Colorado’s 
Mesonet”

Funding sources: 
National Mesonet 
Program, CWCB, 
station sponsors, 
Reclamation, Northern 
Water



   The Community Collaborative Rain, Hail 
and Snow Network

  www.cocorahs.org  
 

http://www.cocorahs.org/
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CoCoRaHS celebrated 25 years in 2023

In NOAA’s precipitation dataset, 2/3 of the observations in 2022 
came from CoCoRaHS observers!
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“What steps can scientists do to bridge the gap 
between climate research and forecasts to 
address community needs and values?”

• Build relationships

• Work with openness and honesty, including about what 

you don’t know and what isn’t possible

• Maintain continuity – not just an endpoint when the 3-year 

grant is over (always difficult, even more difficult these 

days…) 



COLORADO CLIMATE CENTER

Colorado Climate Services Summit 
August 8-9, 2023
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https://learn.colostate.edu/wp-content/uploads/sites/2/2025/01/Continuum-of-Engaged-Scholarship-updated-1-6-25.pdf 

https://learn.colostate.edu/wp-content/uploads/sites/2/2025/01/Continuum-of-Engaged-Scholarship-updated-1-6-25.pdf
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If you’re at a land-grant institution, get to know 
and work with extension specialists and agents!



Thank you!
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Outreach and engagement activities

• A key role in the state Water 

Conditions Monitoring Committee

• Regular media interviews (~6-8 per 

month) with local, national, and 

international outlets

• CoCoRaHS has over 26,000 active 

volunteer observers in the US, 

Canada, and the Bahamas

• Hosted 2024 American Association of 

State Climatologists meeting here at 

CSU

Presentations in 2024:


