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 What is CoCoRaHS?

 CoCoRaHS Soil Moisture

 Citizen Science and the National Soil Moisture 
Network (how do we want to collect and use 
these data?)



“CoCoRaHS is a national 
grassroots, non-profit, 

community-based, high-
density precipitation 

network

made up of volunteers of all 

backgrounds and ages . . .

. . . who take daily measurements of 

precipitation right in their own 

backyards”

What is CoCoRaHS??



All Types of Precipitation!

Rain

Snow
Hail



Precipitation is important and 

highly variable

Data sources are few and

rain gauges are far apart
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Why CoCoRaHS ??



• 14.5” of rainfall fell over southwest 
Fort Collins with 36 hours with over 
10” occurring in a four hour span 

• Heavy rain was concentrated over a 
small area and not well warned

• The were 5 fatalities in the storm
• Following the event, then assistant state 

climatologist Nolan Doesken conducted a 
precipitation survey using bins and buckets. 
There were over 300 participants



1998 Today

A few dozen volunteers 

in Northern Colorado 19,000+ volunteers in all 50 states



• Now 
CoCoRaHS 
has nearly 
15,000 
precipitation 
reports daily

• Reports come 
from all states, 
DC, Puerto 
Rico, the 
Bahamas, and 
all Canadian 
provinces

The highest ever daily 
report (depicted here) 
came from Hurricane 
Harvey







Hail Data

CoCoRaHS  has become one of the largest  

repositories of hail data in the United States



Are CoCoRaHS data used?  You bet !

• National Weather Service 

• Other Meteorologists

• Hydrologists

• Emergency Managers

• City Utilities

-Water supply

-Water conservation

-Storm water

• Insurance adjusters

• USDA—Crop production

• Engineers

• Scientists studying storms

• Mosquito control

• Farm Service Agency

• Ranchers and Farmers

• Outdoor & Recreation

 Teachers and Students

• Geoscience education tool

• Taking measurements

• Analyzing data

• Organizing results

• Conducting research

• Helping the community



 Education 
(understanding 
differences 
between 
precipitation and 
infiltration, and 
differences 
between ET and 
PET)

 CoCoRaHS 
closing the 
hydrologic cycle 

 Citizen scientist 
data may be used 
to supplement 
existing satellite 
and in-situ data 
when/where 
gaps exist 







 Soil type is assessed 
using a Master Gardner 
field guide

 Samples are taken using 
a rigid brass ring of ~250 
cubic cm volume

 Rocks and roots removed 
measured with a 
graduated cylinder 

 Samples oven dried 
 Mass loss measured with 

CoCoRaHS scale 

All CoCoRaHS 
measurements are manual, 
but there may be room to 
flex that rule for soil 
moisture



1. Date picker
2. Time picker 
3. Comments
4. Sample spacing
5. Irrigation (Y/N)
6. New Row (Y/N)
7. Soil Type
8. Wet Weight
9. Volume 

Removed
10. Dry Weight





1. Land that is spaced appropriately 
far from trees and buildings 

2. Land that is available for an 
invasive measurement protocol 

3. Finding observers who don’t mind 
baking dirt 

4. Labor-intensive compared to rain 
gauge measurements

5. Retention rates are low compared to 
precipitation measurement

Conclusion: This is not for everyone!

Our goal: 50+ regular volunteers, 100+ 
intermittent volunteers



 33 
volunteers 
have 
shared 
their 
interest 
with 
Nolan

 Samples 
promised 
from 
diverse 
climate 
regions 
and soil 
types 





How can we make soil moisture measurement 
simpler to encourage greater participation?



 I am NOT just the “CoCoRaHS Soil Moisture 
Guy,” or even the citizen science guy

 If the NSMN wants strong citizen science 
participation numbers, reporting needs to be 
easy, or recruiting/retention needs to be 
aggressive

 My advice: keep it simple

 Qualitative reporting



 Pivot away from 
gravimetric only

 Target young 
volunteer groups 
with vested interest 
(4H, Master 
Gardener, Future 
Farmers of America, 
school groups)

 Simplify the protocol 
as much as possible 
while still collecting 
meaningful data

 Recruit Savvy 
condition monitoring 
reporters



NSMN Motivating Questions

• What kind of measurement protocol do we 

want to establish?

• Manual measurements or sensors? 

(CoCoRaHS measurements have always 

been manual, but we can do a different 

direction)

• Quality or quantity / quantitative or 

qualitative?

• Social media presence? 





1

2.

3.

4

1. Date Picker
2. Scale Bar
3. Comments
4. Impacted Sector







• We can use key words/word combinations to filter condition monitoring 

reports/regular CoCoRaHS reports for those relevant to NSMN

• What key words would be most useful to us?







What Kind of Citizen Science 

Data do NSMN Wish to Collect

Easy to 

Collect

High 

Quality 

Data

@NSMN: 

It’s Dry

Condition 

Monitoring 

Reports

Low Cost 

Qualitative 

Sensor 

Readings

IoT VWC 

Sensors
Gravimetric

Collection Strategies:

1. Come one come all

2. Offer a range of options

3. Pick one protocol and stick to it


