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= C1t1zen Sc1ence and the National 8011 M01stu1‘e
Network (how do we Want to collect and use |
‘these data?) NS




What 1Is CoCoRaHS??

“CoCoRaHS is a national

grassroots, non-profit made up of volunteers of all
community-based, high- backgrounds and ages . ..
density precipitation

network

... who take daily measurements of
precipitation right in their own
backyards”




All Types of Precipitatign'*
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Why CoCoRaHS ?7?

Precipitation is important and
highly variable

i |

— Data sources are few and

=l =
‘ rain gauges are far apart
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The Inciting Incident

* 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

AT

m__\:..ln'l o

[ LF Elf 11-11?\.
: o

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



Community Collaborative
Rain and Hail Study
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I]ally Precipitation {inches x.xx), for the 24 hour perlod endlnn ~? 00 am
Trace 0.01-1.25 1.96-2.50 2.51-6.25 6.26 - 15.0015.01 - 22.502.51 - 25.00
USA 8/27/2017 I S I D D D

CoCoRaHS
. has nearly
15000 Ty
"f'prec1p1tat1b
reports dallr\‘
Reports come
from all states,
DC, Puerto
_Rico, the
Bahamas, and
B all Canachan 4

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

Harvey
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Hail Data

CoCoRaHS has become one of the largest
repositories of hail data in the United States
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-~ Water su pply
-Water conservation:
-Storm water
* |Insurance adjusters
« USDA—Crop production
* Engineers ——
« Scientists studying storms
 Mosquito control
e« Farm Service Agency
 Ranchers and Farmers
Outdoor & Recreation

Conducting research
Helping the community

Are CoCoRaHS data used? You bet !



~losing the
hydrologic cycle
Citizen scientist
data may be tsed
to supplement
existing satellite
and in-situ data
when/where
gaps exist
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All CoCoRaHS

measurements are manual,\,

but there may be room to.

flex that rule for S0il N .

moisture

L
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pil type is assessed
1sing a Master Gardner

‘field gu1de

Samples areitaken usi ?
a rigid brass ring of ~2 "\

cubic cm volume

Rocks and roots removed b
measured with a
graduated cylinder

'Sample{(wen drietl

Mass loss measured. W1th

=

| CoCoRaHS scale -




My Data Entry : Soil Moisture Report Form

Soil Moisture Report Form
Station Number: CO-LR-1107
Station Name : Fort Collins 4.5 WNW
* Denotes Required Field

= "Observation Date 9
AM ¥ “Observation Time ‘@
Observation Notes: mn: an s svamsis 1o the pub z.-'ﬂ

Information about where the sample was taken
Distance from previous sample in MEtErs: 0.3 | g— 4

Is the land irrigated? © Yes & Nof—— 5
Did you begin a new row? © Yes © NO sgue 6

Soll Samples

Weight Before Volume of Rocks and Waeight After

Depth Soil Type rlr1_|rir||_;| (grams) Roots l-n'l'.rrlrru'l':rl[l:rrlZ'!J rh,'irll_| [grams)

0-2" | Sandy Clay v
7-9" | Sandy Clay Loam ~

Submit Data Rezet

7 8 9 10

2O Gy 3 X (Gl G2 ha =

‘Date picker

Time pickefes ¢+
Comments . W
Sample spacing
Irrigation (Y/N)
New Row (Y/N)
Soil Type

Wet Weight
Volume_ =

Removed
- N




Py g 9g5 o Gomplated

r ] .";ﬂ;., o "-{ A : ;g
- 0 5G P G

10 ml
:j“""'\ “».

Y .\4

Station Number NM-SF-70 Observation Date 51212017
Station Name SantaFe 105 S Observation Time 4:30 PM M TS
Submitted 5M13/2017 11:24 AM Is Soil Irrigated False o

Is Sample Part Of New Meters From Previous 0
Row Sample

False

Pre-Dry Dry Volume Dry Density Volumetric Water

Weight (g) W‘;;f)’h‘ R("C';ﬁ‘g‘;d (glcmA3) Content(%)

Depth Soil Type




#rom trees and buildings

Land thatis avaﬂable foran .
invasive rneasureﬁg:nr pr\qtocol ‘%

4, ﬁa Labor-intensive compared to rain’ -f‘: R

gauge measurements :

Retention rates are low cd‘mpared to
prec1p1tatlogneasurement‘

T Y & o
» ‘w‘& \\

Con*chrijzn This is not for every‘og,N

-

Fmdmg observers Who don gme | v
. baking dirt 2



volunteers
have
shared
their
interest
with
Nolan
Samples
romised
rom
diverse
climate
regions
and soil
types

Inaugural CoCoRaHS Soil Moisture

Measurement Volunteers
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How can we make soil moisture measurement
simpler to encourage greater participation?
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'Guy, or e'- the c1tlze"r1 cience guy

R a &
= If the NSMN wants strong citizen science Ry
_participation numbers, reporting needs to be s

- easy, or recruiting/retention needs to be
* aggressive ' B N

-

»
,"’

m My advice: keep it 81mple
Qualitative reporting




9

W

g ’ hv A

tare
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Pivot away fro
gravimetric only
Target young:. &
volunteer groups
with vested interest
(4H, Master
Gardener, Future
_Farmers of America,
school groups)

Simplif léi the protocol
as much aspossible

while still collecting <& 2

meaningful data

RecrUIt Savvy Microcomroiier, L1, Anaiog —
condition monitoring e
reporters

Waterproot/Sesled Module

ﬁ; lhg Stra e

Aboveground CoCoRaHS Rain
IoT Node Gauge
RF Receiver

Soil Surface



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 guantity / guantitative or
gualitative?

e Social media presence?
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Scale Bap
Comments

Condition Monitoring Report Form Submit Data

Station Number : CO-LR-1200

Station Name :  Berthoud 2.5 N
Condition menitoring reports are submitted on a regular (weekly, biweekly, monthly)
basis to share information about the effects of local precipitation on the
environment and society. By submitting reports on a regular basis, you create a
baseline to see change through time, such as seasonal differences or changes
caused by more or less precipitation. Please refer to the Condition Monitoring
training_slide show for more information.

* indicates required field

Report Date *
[e7e/z012 = 1

@ Condition Scale Bar More information on the scale bar Clear Scale Bar

Severely
Dry

Moderately
Dry

Moderately
Wet

Severely

Al Near Normal L Wet

Diry Wet

Description
Please provide a description of how dry, normal or wet conditions are affecting you,
your livelihood, your activities, etc. ~

3

@ Report Categories

Please check at least one report category. If you check a category, please provide
supporting information in the description. More information on condition monitoring
categories.

| General Awareness
LI Agriculture

L/ Business & Industry

LI Energy

I Fire 4

L Plants & Wildlife

LI Relief, Response & Restrictions
LI 5ociety & Public Health
I Tourism & Recreation
' Water Supply & Quality

Sukbmit Data Reset

i
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Condition Monitoring Report

Station
Number: CO-SM-10

Station
Name:

Report
Date- 82212019

Submitted: 6/22/2019 9:32 AM
Scale Bar: Moderately Dry

Redvale 22.8 SW

Description:
Disappointment Creek stopped flowing this past weekend. It provides water for horses on

our land. Rain makes the grass grow, and we haven't had much of that, sither. I've
spotted & couple of smoke plumes this year but not as bad as last year.

Categories: General Awareness
Agriculture
Fire
Plants & Wildlife
Water Supply & Quality




There are 46,618 condition monitoring reports including the ones from when they were called drought impact reports.

Of those 7,647 include "soil” in the description (16%). If | expand that to also include reports that mention dirt or ground, then there are 15,088 (32%).

| have the kickoff meeting for the Al for Earth project next week where we plan on applying Natural Language Processing to the condition monitoring
reports. | have made a note about this in the project overview document so | remember to bring this up. Perhaps we can turn the obs notes into
guantitative information the data users can benefit from.

Please let me know any details that come out of your meeting about what the data users need and would use.

 We can use key words/word combinations to filter condition monitoring
reports/regular CoCoRaHS reports for those relevant to NSMN




Condition Monitoring Report

Station
Number:

Station
Name:

Report
Date:

Submitted:
Scale Bar:
Description:

Categories:

NM-5N-45
Placitas 3.8 ENE

9/5/2019

9/05/2019 8:00 AM
Severely Dry

With less than an inch of rain for each of the historically wettest menths of the year,
July and August, coupled with record heat and low humidities, lack of cloud cover,
increased UV exposure and desiccating wind5,d;:;_igil_mni5Iuﬂg_hﬂ;_iﬂllan—hglgﬂ_ﬁl
down, and we are squarely within drought con ons. The monsconal rainfall has not
come to this area, although some areas of the state are green, we are brown and dormant
in historically the most fertile time of year.

Irrigation is needed much more than uwsual, landscaping and crop plants are dying
without it.

I have lost work from the intense heat and dryness. Many hours of the day in July
and August have been too hot to work outside.

Fires continue to burm in the region, creating smoke and health risks.

Many native plants did not mature their fruits, nuts and berries, so wildlife is now
short on food and water. MNatural perennial springs that have been dry and low for
years rebounded some from winter/spring moisture, but have since dried up again.

People continue to suffer from allergies and lung conditions from increased dryness,
dust, pollen and smoke.

General Awareness
Agriculture

Business & Industry
Fire

Plants & Wildlife
Society & Public Health
Water Supply & Quality




CoCoRaHS Conidtion Monitoring Report Locations




What Kind of Citizen Science
Data do NSMN Wish to Collect

Collection Strategies:

1. Come one come all
2. Offer a range of options
3. Pick one protocol and stick to it




