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In the fields of meteorology and climatology there is a 
long and colorful history of volunteer participation in 
data collection and research. 



Weatherwise, July-Aug 2011 

Thomas Jefferson 
 
 

Over 50 years of detailed personal weather records 
 

Early Traditions in  
Citizen Science 



Benjamin Franklin 



      Joseph Henry 
First Secretary of the  
Smithsonian Institution 

Henry envisioned a network of  
Volunteer weather stations  
to help document the climate resources  
of the country and provide science-based 
weather forecasts 

A champion for Public Participation in Scientific Research 



Louise Rochon Hoover's painting, 
"Secretary Henry Posts Daily 
Weather Map in Smithsonian Building, 
1858." Commissioned for the Smithsonian 
exhibition at the Chicago Century 
of Progress Exhibition in 1933. 

The Smithsonian Meteorological 
Project began in 1849 and grew 
to over 600 active participants 
at times 
 
 
Secretary Henry helped  
introduce new 
technologies – such as the  
use of the telegraph for  
sharing weather observations 
 
 



 
 
 
James H. Coffin, professor of mathematics and natural philosophy 
at Lafayette College in Easton, Pennsylvania, was contracted to 
analyze the data.  Receiving as many as half-a-million separate 
observations in a year, Coffin complained that some contained 
"new-coined characters & hieroglyphics" that made them 
unintelligible.  

Analysis and interpretation of volunteered data  
proved more difficult than recruiting volunteers. 

 



The first compilation of 
data from the  
Smithsonian 
Meteorological Project 
was published in 1861  
 
i.e. Patience was required 
by volunteers to see their 
data put to use.  



Credit: NOAA Photo Library 

In 1870 Congress passed a bill  
giving the U.S. Army  
Signal Service (War Department) 
the responsibility for storm and 
weather prediction 
 
 



Credit: NOAA Photo Library 



 In the late 1880s the Colorado State 
Legislature passed legislation creating 
the “Colorado State Weather Service”.  
 

 $2,000 was appropriated, and an effort 
was started immediately to establish 
improved monitoring utilizing  
volunteer weather observers 
 

 Many other states did the same 







Photo by Christopher Davey 

A nationwide network, called the  
“Cooperative Program”  
was formalized then 
 

It continues today 







A B 

1. Extreme local variations 
in rainfall from convective 
storms 
2. The important role 
individuals can play in 
measuring, mapping and 
reporting precipitation. 

Distance between A and B = 5 miles 

A = 14.5 inches 
B = 2.0 inches 



1998 Today 

A few dozen volunteers  
in Northern Colorado 16,000+ volunteers in all 50 states 



What is CoCoRaHS?  A quick two-minute intro 



Take daily measurements of precipitation in their backyards 
 



4-inch diameter 
High capacity rain gauges 

Aluminum foil-wrapped 
Styrofoam hail pads 

Snow rulers marked 
in tenths of an inch 



Rain 
CoCoRaHS has quickly become the largest source of  
daily precipitation measurements in the United States 

Snow Hail 



Volunteers report observations on website, where the information is made 
immediately available for the public to view in map and table form 

Chicago 



By taking observations, volunteers learn 
important local patterns of climate and weather  

Over 250 volunteer  
state/regional coordinators 

16,000 +  
volunteer observers  

Sonoma County, 
California 



CoCoRaHS’s goal is to provide: 
  

High Quality Precipitation Data 
and 

Educational Resources and Outreach 



Rainfall Data 

CoCoRaHS has quickly become the largest source of  
daily precipitation measurements in the United States 



Rainfall can be extremely variable.  With a dense network of  
rain gauges we hope to capture observations from that obscure storm. 
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7.12”  May 6, 2008,  New Braunfels, Texas 

San Antonio “All but .02” fell between 3:30 and 5:30 pm.” 
                                                               Station TX-CML-17 

New Braunfels 



9:49PM 9:58PM 10:08PM 

Loveland Loveland Loveland 

Ft. Collins Ft. Collins Ft. Collins 

 

Severe Thunderstorm over Fort Collins, Colorado 
Monday, July 20, 2009 



Old Town 

CSU 
Hughes Stadium 

Harmony 

Interstate 25 

Ted’s Place 



Without CoCoRaHS data 

With CoCoRaHS data 

“With CoCoRaHS 
it’s like increasing 
the number of pixels 
on your digital 
camera.   
 
You get a much 
clearer picture of 
where precipitation 
did and did not fall!” 



 
Radar doesn’t measure snow well 
. 
Satellite-based precipitation products have 
many limitations for precipitation estimation.  
 
With our local volunteers CoCoRaHS is providing 
additional “winter weather” measurement capabilities in 
many states across the country.  
 
In some Colorado cities, there is approximately one 
CoCoRaHS observer per sq. mile. 
 
 
 
 



CoCoRaHS Volunteers measure both the   
snowfall depth (new and accumulated) 

as well as the water content of the snow (SWE) 



 CoCoRaHS  has become one of the largest  
repositories of hail data in the United States 



Is CoCoRaHS data used?  You bet ! 



Allowing neighbors to 
compare how much rain 
has fallen in their 
community as well as what 
fell 2,000 miles from home 
has an impact on improving 
their climate literacy. 



CoCoRaHS is a natural fit for agricultural 
and gardening interests. 

Website features include: 
-computing water balance 
-comparing  observers 
measurements  
-evapotranspiration 



Reference Evapotranspiration 

Measure what comes down  
with a rain gauge Measure what goes back up 

with an ETgage 

Monitoring water supply and demand together 



 Midwest’s Summer Drought of 2012 and fall recovery 



Many universities encourage 
their communities to 
participate in CoCoRaHS.   
 
It’s a collaborative effort!   



CoCoRaHS data is used by national entities on a daily basis.  The high quality of  
the data has proven to be a valuable source of  precipitation information. 



Improved Drought Awareness 
“Making citizens aware of how the lack of precipitation can impact they daily lives” 

Citizens Reporting  
Drought Impacts 



Photo: Washington Post 

2011 – Souris River, Minot, ND 
Over 50% of their 
2011 snow 
observation reports 
came from 
CoCoRaHS observers 



"Your data have filled in the holes in our NWS/USGS gage network.   
It also is used to improve the bias used in our Multisensor Precip 
Estimates.  The more ground truth we have - the more accurate our river 
forecasts are."  
Patricia Wnek – Mid Atlantic River Forecast Center  



"We use the CoCoRaHS data in our  
post-storm summary to describe the  
overall impacts of a tropical cyclone  
event." 
 
Dan Brown - National Hurricane Center 2008 – Tropical Storm Fay 



http://www.nrlmry.navy.mil/htdocs_dyn/PUBLIC/nexsat/pages/conus/nexsat_conus.html 

Used in ground truthing satellite precipitation measurements 

GROUND  
TRUTH 



Significant Weather Reports 

Hail Reports 

Possible Flash Flood or 
Severe Thunderstorm 

Warnings issued 

Instant Snow Reports 

DENCCRAHS 

Additional “Real-Time” Reports 



Visitors to nature facilities learn about precipitation, as measurements are gathered 
and used regularly.  Engagement in Maine and North Carolina for coastal 
applications such as shellfish harvesting. 



“Helping to provide the public with a  
better understanding of weather and climate” 

Educational Outreach Opportunities 



CoCoRaHS is a lowest common 
denominator that continues connections to 
scientists at universities, federal agencies 
and citizen-science networks all across the 
country. 

Continue to seek collaborators/partners 

Please let us know of interested parties ! 
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