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Welcome to The Current, the North Central Region 
Water Network’s Speed Networking Webinar Series

Putting Citizen Science Data to Use
1. Submit your questions for presenters via the Q&A panel. There will be a dedicated Q&A session following the last 

presentation.  The Q&A panel can be found via the Q&A icon at the bottom of the webinar screen.

2. If you are experiencing technical issues or have questions about the North Central Region Water Network or The 
Current Webinar Series, please use the chat feature.  The chat feature is accessible via chat icon at the bottom of 
the webinar screen.

3. A phone-in option can be accessed by clicking the up arrow on the mute icon and clicking ‘Switch to Phone 
Audio’. 

This session will be recorded and available at northcentralwater.org.
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Today’s Presenters:

• Michelle Margraf, Meteorologist - Observing Program Leader, National 
Weather Service: Utilizing CoCoRaHS Data in Minnesota

• Alba Argerich, Assistant Professor, School of Natural Resources, University 
of Missouri: The Lakes of Missouri Volunteer Program - Thirty Years of Data 
Collection and Counting
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Michelle Margraf

Michelle Margraf, Observing Program Leader at the National 
Weather Service Forecast Office in Chanhassen, Minnesota, 
is a regional coordinator for CoCoRaHS. 

Michelle is a graduate of St. Cloud State University's 
Meteorology program and has worked for the National 
Weather Service since 1994. As Observing Program Leader, 
Michelle provides training and support to volunteer weather 
observers, and helps gather and quality control weather 
data across central and southern Minnesota and west 
central Wisconsin. Michelle is a native of Minnesota and 
enjoys working with partners to document and analyze 
weather data across the region. 
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Michelle Margraf

Meteorologist - Observing Program Leader

National Weather Service Forecast Office 
Chanhassen, Minnesota

Utilizing CoCoRaHS Observations in Minnesota



Presentation Overview

● Overview of CoCoRaHS and Types of Observations

● How National Weather Service and Minnesota Partners Use CoCoRaHS Data

Community Collaborative Rain, 
Hail, and Snow Network 



• Non-profit, community based 
network of volunteers

• Uses low-cost measuring tools

• User-friendly website to share 
data and provide training 
resources

• Provides high-quality data for 
natural resource, education and 
research applications

Community Collaborative Rain, Hail, and Snow Network 



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



The flood pointed out:

A
B

1. Extreme local variations in rainfall

2. The important role individuals can 
play in measuring, mapping and 
reporting precipitation.

Distance between A and B = 5 miles

Point A = 14.50” of rain 
Point B = 2.00” of rain



CoCoRaHS Volunteers

Over 20,000 Volunteer observers across 
the nation share daily precipitation 
measurements that provide valuable 
information for wide range of users.  

1516 Active Observers across Minnesota 
(have reported in past year)

Data back to November 2009 in MN

http://cocorahs.org

http://cocorahs.org


CoCoRaHS Observations

Routine Reports

● 24 Hour Precipitation (rain or melted snow)
● 24 hour Snowfall
● Snow Depth

Special Reports

● Water Content of Snowpack (SWE - snow core)
● Significant Weather Report (heavy rain, flooding, heavy snow, hail)
● Condition Monitoring (wetter or drier than normal with local impacts)

Low-cost tools for routine measurements: 
High-capacity rain gauge (meets NWS data standards to 0.01”)
Snowboard & Ruler



Simple, easy-to-use low cost equipment 

All CoCoRaHS observers use the same 4” diameter rain gauge for consistency 

Cost approximately
$35.00 (U.S.)

Gauge measures to 0.01” and holds 11.30” of precipitation. 4” diameter high capacity rain gauge



National

Observations are immediately
available in maps and tables at: 
CoCoRaHS.org





CoCoRaHS Precipitation Data Used Across the U.S.

● NCEI Climate records, including calculation of 30 year normals (after 100 obs)
● Input for drought and flood related indices (U.S Drought Monitor, soil moisture 

index, fire danger and burning restrictions, flash flood guidance/outlooks)
● Data to support FEMA weather-related disaster declarations & USDA Programs
● River forecasts & spring flood outlook
● Higher density of measurements for local water resource management

Data are archived at NOAA’s National Centers for Environmental Information 
(NCEI) & available via ACIS/Regional Climate Centers (RCC’s)      

Also available in NOAA’s MADIS data feed

https://www.ncei.noaa.gov/cdo-web/
https://www.ncei.noaa.gov/regional/regional-climate-centers
https://madis-data.ncep.noaa.gov/index.shtml


CoCoRaHS - Finer Resolution Precipitation Data Combined 
With Other Networks - Like National Weather Service COOP

Without CoCoRaHS data

With CoCoRaHS data



Utilizing CoCoRaHS Data in Minnesota
● Many local and state agencies use high density precipitation and snow 

measurements to support operations, resource management, modeling, 

maintenance, mitigation, and planning: 

○ State Climatology Office 

○ Minnesota Department of Natural Resources

○ Soil and Water Conservation Districts

○ County and State Agriculture/Extension agencies

○ Minnesota Pollution Control Agency

○ Local Watershed Districts

○ Metropolitan Mosquito Control District 



History of Volunteer Precipitation Networks in Minnesota

● 49th State to Join CoCoRaHS in December of 2009 
○ Pre-Existing Backyard Precipitation Network since 1970 - MNgage

■ About 1000 MNgage observers across state (89 districts)

■ Includes observers from MN DNR, FFA, Soil and Water Conservation Districts, 

MN Association of Watershed Districts, weather enthusiasts

■ Managed by Minnesota DNR State Climatology Office 

Pete Boulay, MN CoCoRaHS Coordinator - MN DNR State Climatology Office



Integrating MNgage, NWS 
COOP, and CoCoRaHS 
Observations

900 MNgage Stations
175 COOP Stations
600 CoCoRaHS stations 

Sites with Full Month of 
Precipitation Observations 
June 2023



Minnesota DNR State Climatology Office Precipitation Maps using CoCoRaHS Data



Minnesota DNR State Climatology Office Snow Depth Maps using CoCoRaHS Data



Metropolitan Mosquito Control District (MMCD) Using CoCoRaHS Data

Use precipitation data to help determine 
best time to treat mosquito breeding 
grounds in Minneapolis/St. Paul 
Metropolitan area.

Service area includes over 3 million 
people living in a 7-county area covering 
2,900 square miles
 



Minnehaha Creek Watershed District (MCWD) Uses CoCoRaHS Precipitation Data



National Weather Service - 24 Hour Precipitation Maps - Including CoCoRaHS Data





Snowfall Measurements & Winter Storm Maps



Additional Observers Needed!  

● Especially in rural areas
● Although daily precipitation reports are 

ideal, we are simply grateful for any 
measurements CoCoRaHS observers 
can share

● Help spread the word about CoCoRaHS 
to those who might be interested in 
sharing their precipitation/snow reports

● Only expense is high-capacity rain 
gauge (about $35), if reporting 
precipitation 

● Sign up at https://www.cocorahs.org/  

https://www.cocorahs.org/


Thank you!  

Michelle Margraf
Meteorologist - Observing Program Leader
National Weather Service - Minneapolis
michelle.margraf@noaa.gov 

mailto:michelle.margraf@noaa.gov
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Alba Argerich
Alba is a freshwater ecologist focused on understanding how 
human activities impact water quality and the functioning of 
aquatic ecosystems. To investigate these dynamics, she 
integrates principles from hydrology and ecology and use a 
combination of methods, including experimental manipulations, 
observational studies, and modeling. Her work contributes to 
our knowledge of how human actions influence aquatic 
ecosystems and informs strategies for their protection and 
management. 

Alba earned her Ph.D.at the University of Barcelona (Spain) and 
is currently an Assistant Professor and Natural Resources 
Graduate Coordinator in Water Resources at the University of 
Missouri.

mailto:join-ncrwater@lists.wisc.edu


Alba Argerich and Tony Thorpe
MU Aquatic Ecology Lab

School of Natural Resources
University of Missouri- Columbia



Community science project

• determine current lake water quality
• monitor for long-term changes 

• educate the public about water quality issues



Initiated by Dr. Jack Jones Run by Tony Thorpe Dan Obrecht

32 sampling 
sites; 7 lakes  in 

1992

115sampling 
sites; 65 lakes in 

2022



• Man-made

• Surface area - Between 21,000 ha (Truman, 
Lake Of The Ozarks) to 4 ha (Roby Lake); 
median = 57 ha

• Estimated depth – Between 5 and 76 meters; 
median =15 m

Sampling at the dam
Non-targeted sampling

LAKES MONITORED

Table Rock = 31 sites
Lake of the Ozarks = 35 sites

10 km



•

%sampling 
sites

Plains 
70%

Ozarks
40%

SITES MONITORED



• WATER TEMPERATURE

• WATER CLARITY (SECCHI DISK)
• CHLOROPHYLL

• NITROGEN (TOTAL, DISSOLVED, NO3, NH4)
• PHOSPHORUS

• SUSPENDED SEDIMENT

• ALGAL TOXINS

MONITORED PARAMETERS



www.lmvp.org
Newsletter
Social media
Public talks
Outreach events

STRONG OUTREACH COMPONENT

http://www.lmvp.org/


VOLUNTEER DUTIES



~150 Active Volunteers
High retention –some volunteers 

sampling for 15 years straight!
And high data quality 

OUR RESPONSIBILITIES

Personalized trainings
Supplies

Follow up



Jan – March Late April – Sept June – Dec Jan- March
Equipment and 

supplies ready to 
be distributed to 

the volunteers

Volunteers sample ~ every 3-
weeks

Lab analysis, data 
entry Reporting

Tony preparing 
sampling supplies at 

home during the 
2020 shutdown.



DATA USE - PROTECTION AND MANAGEMENT OF LAKES
 

LMVP data is 
used to 

establish water 
quality 

standards

What are Water Quality Standards? | US EPA

https://www.epa.gov/wqs-tech/what-are-water-quality-standards-0


DATA USE - PROTECTION AND MANAGEMENT OF LAKES
 

Development of nutrient criteria – guidelines to assess water quality in lakes

https://dnr.mo.gov/document-search/numeric-nutrient-criteria-missouri-lakes

https://dnr.mo.gov/document-search/numeric-nutrient-criteria-missouri-lakes


DATA USE - PROTECTION AND MANAGEMENT OF LAKES
 Development of nutrient criteria – guidelines to assess water quality in lakes

Screening:



DATA USE – SCIENTIFIC COMMUNITY
 

Datasets publicly available 

Missouri Lakes and Reservoirs Long-term Limnological Dataset

Missouri reservoir profile data including temperature, depth, and oxygen profiles (1989-
current)

https://portal.edirepository.org/nis/mapbrowse?packageid=edi.520.1
https://portal.edirepository.org/nis/mapbrowse?packageid=edi.1544.1
https://portal.edirepository.org/nis/mapbrowse?packageid=edi.1544.1


DATA USE – UNDERSTAND THE EXTENT OF EUTROPHICATION
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DATA USE – UNDERSTANDING ALGAL BLOOMS
 



TOXINS

• Largely ambient (vs. targeted) 
monitoring

• Defined location, typically near dam
• 0.5-meter integrated sample
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Percentage of Microcystin 
samples above detection

Plains 
59%

Ozarks
41%

Percentage of Cylindrospermopsin 
samples above detection

Plains 
65%

Ozarks
35%

Microcystin and cylindrospermopsin – opposing trends but 
similar distribution



Summarizing
Data used to manage and protect lakes  
MDNR, EPA.

Successful program based on high volunteer 
retention rates and data quality.

Keys to success: personalized trainings, follow-
up, dedicated personnel and partnerships!



For more information: 

www.lmvp.org
       
info@LMVP.org
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Visit our website, northcentralwater.org, to access the recording and our 
webinar archive!

Thank you for participating in today’s The Current!

Today’s Speakers

Michelle Margraf – michelle.margraf@noaa.gov 
Alba Argerich– argericha@missouri.edu 
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