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An overview of our network 

PART ONE 



CoCoRaHS was born in response to the   
1997 Fort Collins, Colorado Flood 



The flood pointed out: 

A 
B 

1. The extreme local variations in 

rainfall possible from convective 

storms. 

2. The important role individuals 

can play in measuring, mapping and 

reporting precipitation. 

Distance between A and B = 5 

miles (8 km) 

A = 14.5 inches (368 mm) 

B = 2.0 inches (50.8 mm) 



1998 Today 

A few dozen volunteers  

in Northern Colorado 

21,000+ volunteers in all  

50 states, Canada, Puerto Rico,  

the U.S. Virgin Islands and the Bahamas 



San Salvador Island 



CoCoRaHS’s goal is to provide: 

  

High Quality Precipitation Data 

and 

Educational Resources and Outreach 

Today’s citizen weather observer 

can play a valuable role with 

supplemental observations 



Rainfall data 
CoCoRaHS provides daily precipitation measurements 

and real-time observations when conditions warrant 

Snowfall data 
CoCoRaHS Volunteers measure both snowfall depth (new and 

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

Hail data 
 CoCoRaHS observers report hail and reports are 

available daily and in real time to the public. 



The CoCoRaHS Website 

www.cocorahs.org 



Daily United States Map 

A dense network of observers across the country 

Observers reporting where  

precipitation fell 

. . . and where it did not 



Simple, easy-to-handle low cost equipment  
 

Everyone uses the same rain gauge for consistency of observations.  

Cost approximately 

$33.00 (U.S.) 

Gauge measures to 0.01” (0.2mm),   

holds 11.30” (260 mm) of precipitation. 

The 4” (10.2 cm) diameter  

high capacity plastic rain gauge 



Each station is given a name name and 
location 

TX-HAR-213 

Tucson 3.5SW 



Volunteer observers of all ages take a 
simple daily measurement at their location. 

On-line training is provided 
 



Volunteers observe daily at  
~7:00 AM local time for uniformity 

Observations can be recorded in millimeters or inches 



We provide easy to use entry forms for 
reporting daily observations 

The CoCoRaHS App 
On-line form 



Locally 

Nationally 
Volunteer’s observations are immediately 

available in map and table form for the 

public to view. 



“REAL TIME” CoCoRaHS Significant Weather Reports 

July 23, 2008 – A CoCoRaHS observer in Hope Valley, RI provided an intense rainfall report which led to 

the issuance of a timely Flash Flood Warning.  Life threatening urban flooding was reported in Warwick 

and Providence at the start  of the evening rush hour, where several cars were stranded in more than 2 

feet of water, requiring people to be rescued.  Lead time would have been much less without the 

CoCoRaHS report.  - Joe Dellicarpini, NWS Taunton, MA  

Advanced warning to the National Weather Service regarding potential flash flooding 

Sends an alarm to NWS AWIPS workstation 



Volunteers data are permanently archived and 

available in a variety of summary reports 

In the U.S. CoCoRaHS data 

is archived daily in 

NOAA/NCEI’s 

GHCN-D (Global Historical 

Climate Network) 



CoCoRaHS 
helps provide 
a finer mesh 
of data by 
supplementing 
other  
precipitation 
networks 

Without CoCoRaHS data With CoCoRaHS data 



Volunteer Engagement 

PART TWO 



Recruiting 

It is important to recruit new volunteers as the months and years move along.  There are most certainly 

data gaps on all of our maps that we would love to have precipitation observations from. 



The longer observers participate, the more value of their data to the long term climate 
record for their location. 

Recruiting 

Observing 
No longer 

participating 

Observer recognition - certificates 

Headquarters support 

Local emails – letting them know they matter 

Letting observers know there data is used 

 

Retaining observers 

Observers may leave due to: 

Illness 

Relocation 

Loss of interest 

Broken equipment 

Lack of support (in some cases) 

Ideas to help retain observers for the long run: 



CoCoRaHS believes that volunteerism is a two 
way street . . . 

We feel that it is really important to engage with our volunteers and 
give something back in return for their observations. 

There are many opportunities for an observer to become more involved than just taking measurements.  

By doing so they learn more about their climate and weather in general. 



CoCoRaHS & 

Tribal Engagement 

CoCoRaHS continues to engage Tribal Nations in the U.S. and First Nations in Canada 

Outreach to under-represented groups 



Coordination/Educational Outreach 

PART THREE 



Coordination 

CoCoRaHS has over 250 State and Regional Volunteer Coordinators to oversee the 
network in their area.  Each coordinator is responsible for recruiting and retaining 
observers in their area, as well as other duties. We even have coordinators on the 
county level in some states. 

Many coordinators come from the fields of meteorology, hydrology, 
academia, etc. But others are just interested citizens who have come to 
embrace the network and want to take a role in overseeing their area.  



Matt Spies, Connecticut State Coordinator 

• Matt will share with us what it’s like 
being a non-meteorological volunteer 
being responsible to coordinate 
CoCoRaHS in his state. 

• Matt also gives of his time to help 
educate young people about 
precipitation and will show you an 
example from Nantucket. 



Started in Year 2009 as an observer  CT-FR-9 



Time to make a change 

• September 9, 2015 

 

• 24 reports of 0 (zero) 



We are going to do better 



Coordinators create change 

• September 9, 2019 

 

• 111 reports of 0 (zero) 

• Zeros are obtained by 
saying “Be a hero.  
Report your zeros.” 
repeatedly. 



Where do the reports go?  Where does the 
data end up? 

• Volunteer 
observers want 
to know where 
and how their 
efforts are 
used. 



Recognize volunteer efforts 



Accuracy matters.  Completeness matters.  

• How do we know the 
data are accurate?   



No one lives at the airport 

• We compare our totals 
with those from 
automated gauges and 
typically find 10% 
undercatch from 
automated gauges. 

ASOS – Automated Surface Observation System 

• Our network does not 
use automated gauges, 
and we do not live at 
the airport! 



We believe 

• One small measurement to make. 

• One giant impact 
that measurement 
makes upon the 
millions the depend 
upon water. 



Schools participating in CoCoRaHS in our area 



Meet the 7 and 9 year old students from 
Nantucket Island, Massachusetts, USA 



Rain, snow, read a scale, and add decimals 



With every report, they write a 
well written comment 

More than the science and the numbers, 
they learn to construct and type a 
complete sentence. 

4/23/2019

  
MA-NT-2 

Nantucket 

2.2 E 
0.23 

It was raining hard last night, and 

we thought there was going to be 

more in the gauge. 

  View 

https://www.cocorahs.org/ViewData/ViewDailyPrecipReport.aspx?DailyPrecipReportID=485f6ad9-91eb-4179-bd19-2ab178e27a72
https://www.cocorahs.org/ViewData/ViewDailyPrecipReport.aspx?DailyPrecipReportID=485f6ad9-91eb-4179-bd19-2ab178e27a72


The students have many questions 

Learning about 
the three states 
of matter:   

Solid   

Liquid   

Gas 



Quality Control-data/technical aspects – Steve Hilberg 

PART FOUR 



CoCoRaHS QA/QC 

• Part of the CoCoRaHS mission 

• “to provide the highest quality data for natural 
resource, education and research applications.” 

• The value in CoCoRaHS data is not just quantity 
(more observations) but quality. 

• Errors happen! A QC process is needed to assure 
data quality is maintained. 



CoCoRaHS QA/QC 

• Training and education are a large component 
of Quality Assurance. Training is a continuous 
process. 

• Well-trained observers are less prone to 
errors 

• Most errors are reporting errors, not 
measurement errors! 



CoCoRaHS QA/QC 

• QC is a mix of automated and manual processes. 

• Error checks are built into the fields on the data input forms 

• We use a web-based tool to help identify potential errors, 
but this requires manual follow up 

• Also use radar and NOAA multi-sensor precipitation product 

• Volunteer “comment checkers” help identify potential 
errors 

 



CoCoRaHS QA/QC 

• QC tasks are distributed through the CoCoRaHS hierarchy (HQ, 
state coordinators, regional coordinators, local coordinators) 

• Potential errors are logged into a QC ticketing system 

• Coordinators are asked to follow up with observations that are 
flagged. 

 



The CoCoRaHS QC Ticketing System 

• System has been very useful in identifying 
• Types of errors 
• Frequency and pattern of errors 
• “Problem” observers – consistently making same error 
 

• Caveat 
• Errors are more likely to be discovered where station 
density is greatest 
 
 
 



QC Ticketing Process 

Suspect value identified by QC 

staff or coordinator 

QC ticket submitted 

Email is automatically sent 

to regional and state 

coordinator for that station 



Common Errors 

• False Zeroes 
• Typographical/Decimal Errors 
• Multi-Day Accumulations Recorded as Daily Reports 
• Day Shifts/Incorrect Date 
• The probability of an error goes up with the lateness of the 
report 

• Obs that are entered two or more days after the fact, some 
as much as a month 

• Requires us to redo QC a week or more prior to present to 
catch these (and we are still likely missing some) 

• Usually date/day shifting errors 
 

 



Data Flow and Cyber Infrastructure 



CoCoRaHS has the challenges represented by “big data”; volume, velocity, variety and veracity, but 

not at the scale that would justify the complication and expense of big data solutions. 

Velocity 
• Over 12 thousand observations submitted every day 

• Around 25 observations submitted a second during 

our daily peak times.The concurrent demands on the 

system present challenges 

Volume 
• 10s of gigabytes of data, not terabytes 

• 10s of millions of records, not billions of records 

Variety 
• 10 different observation protocols to 

manage, but it is structured data 

• Would like to add photo and video upload 

to relevant observations 

• Support for English and French, as well as 

Imperial and Metric units 

Veracity 
• QC Processes 

• Observer Training 

• Standardized processes 

CoCoRaHS Data and Data Flow 



The number of active stations has 

increased each year  



Approximately 4.5 million daily precip 

records added each year at current rate 



CoCoRaHS 
Cyber-

Infrastructure

NWS

Universities

Public

CHARM

RiverWatch

NERain

Global Historical Climatology 
Network (GHCN) River Forecast 

Centers

Private 
Companies

Municipal 
Governments

CoCoRaHS Staff

CoCoRaHS 
Coordinators

NWS:DENCCRHS 
Real-time Alert 

System

Meteorological Assimilation 
Data Ingest System (MADIS)

CoCoRaHS Cyber-Infrastructure Data Flow Context

bulk.cocorahs.org
year-to-date/nightly

entire-archive/weekly 

Observers

Android and 
iOS Apps

 Submit observations 

SignificantWx & 
Hail Observations

Import CHARM
 stations & observations

Import NERain
stations & observations

Import RiverWatch
stations & observations

Precipitation Networks Aggregated by CoCoRaHS

Data Aggregators that Incorporate CoCoRaHS Data

CoCoRaHS Staff, Volunteers, and the Public

 View  data, maps, and
educational materials

Applied Climate Information 
System (ACIS)

Manage observations

View data and maps

data.cocorahs.org

 PRISM 
Climate Group 

data.cocorahs.org

NASA GPM

 Global Precipitation 
Measurement mission

National Operational 
Hydrologic Remote 

Sensing Center (NOHRSC)

Manage stations & observers
QC Data

Manage coordinators, 
stations & observers, and data

 Get observer data 

Import CoCoRaHS
 observations into RiverWatch

Institutional Data Users

NOAA

CoCoRaHS Cyber-infrastructure Data Flow Context 





Collaborations with other networks/organizations 

PART FIVE 



Surprisingly, CoCoRaHS and a simple rain gauge can become a “lowest common denominator”  

opening all kinds of doors for partnerships and collaborations with many organizations.  We strive to 

supplement and enhance their missions. 

Our goal is to help others succeed by providing quality data that they can use in a variety of ways 

Lowest Common Denominator 

National Operational Hydrologic  

Remote Sensing Center 

North American Drought Monitor 



Condition Reports provide valuable data for 
drought decision makers 
 
 

Examples 



"CoCoRaHS observations play a vital role in the National 

Hurricane Center’s efforts to document tropical cyclone 

rainfall and impacts in the United States.  In at least one 

case, these observations have led to a new state tropical 

cyclone rainfall record.” 
Daniel Brown 

Senior Hurricane Specialist/Warning Coordination Meteorologist 

NOAA/NWS/National Hurricane Center 

Tropical Storm Fernand Examples 



"CoCoRaHS data is invaluable to the forecast process. 

For example, forecasters at the WPC use 

CoCoRaHS data to understand what happened between 

the standard observation sites, which is critical for verify 

daily forecasts. Further the data are used to identify local 

extremes in major events, such as hurricanes and 

blizzards. Notable extremes are reported to key partners, 

the media, and the public. We are grateful for the 

community effort to measure precipitation." 

David Novak 

Director 

NOAA/NWS/ Weather Prediction Center 

Examples 



Is yet to come as you hear from our friends across North America now and after lunch. 

PART SIX 



Thank you for letting us share a small 
snapshot of our network with you! 

For more information visit: www.cocorahs.org 

 

or contact: hreges@atmos.colostate.edu 

http://www.cocorahs.org

