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Presentation Objectives

® | can investigate Citizen Science Projects.

® | can use technology to learn and collaborate on
Citizen Science Projects.

® | can formulate real-world STEM connections
beyond the classroom.




CoCoRaHS

Community Collaborative Rain,
Hail, and Snow Network
http://cocorahs.org

The next video can be found at:
https://www.youtube.com/watch?v=YBbO4FnNizg







CoCoRaHS’s main focus

Is to provide:

Quality Precipitation Data
&
Educational Opportuni
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Training Slide Shows

Click on one of the CoCoRaHS Training Slide-Shows below to view as HTML or
download as PDF.
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CoCoRaHS HQ

Home Videos Playlists Channels Discussion About Q

CoCoRaHS
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- Colorado State University's land-grant mission of
11 "Teaching, Research, Service, and Extension" is
i | embodied in the Community Collaborative Rain, Hail,

o ~—— and Snow Network, a technologically innovative

) partnership that combines community partnership,

education, and research. Starting in 1998, this award
winning program has grown from a local community
project to a nationwide crowd-sourcing program
engaging over 16,000 participants. Its unique
approach to data collection and research has made ...
Read more

Training

Training
CoCoRaHS Training Videos

CoCoRaHS Training Webinar
1:00:31

Measuring Precipitation New to CoCoRaHS? Need a Getting started with Measuring Precipitation:
by CoCoRaHS HQ Refresher on Observing?... CoCoRaHS - Introductory... Unique Situations and...
2,755 views + 8 months ago by CoCoRaHS HQ by CoCoRaHS HQ by CoCoRaHS HQ

493 views + 8 months ago 644 views + 2 years ago 666 views + 1 year ago




Recording Data - Mobile

Precip Report Details MI-OK-79

Bloomfield Township 2.0 NNE
MI-OK-79
Bloomfield Township 2.0 NNE

Precip Report History

Precipitation Report

Obse'r\v/ation Date 2015-01-27
2015-01-27
Observation Time 07:00

2015-01-17
Rain/Melted Snow

@ Trace Precip More Details 2015-01-02

2015-01-01



CoMMUNITY COLLABORATIVE RAIN, HAIL & SNow NETWORK
“Because every drop counts”

Home | States | View Data | Maps

o] FROIF

My Data | My Account | Logout

My Data Entry : Daily Precipitation Report Form

Precipitation Report Form

Enter My New Reports
Station Number : MI-WY-52
« Daily Precipitation Station Name :  Livonia 2.0 NE
 Muiti-Day Accumulation * Denotes Required Field
o Hail [2726/2015 1 *Observation Date @
. Signiﬁcant Weather B
. . Monmaf Zeros 700 A [ *Observation Time @
Re C O rd I n B __ *Rain and Melted Snow to the nearest hundredth inch that has fallen in the
. E:f)‘:f" Reports '™ gauge during the past 24 hours, or T for trace, or NA for unknown. @
Optics : R ) !
: §r;oLwﬂake Observation Notes: (This will be available to the publlc)@
a 't a o Thunder
List/Edit My Reports 4
New Snowfall
We b - : ,?,l—a;',gg% !°', %Iaﬁon ¥ in. Accumulation of new snow in inches to the nearest tenth @)
x gi;":“ﬁmm Weather % in. Melted value from core to the nearest hundredth @
« Drought Impact Report Total Snow and Ice on Ground at Observation Time
B a S e d FROST Reports ¥ lin. Depth of total snow and ice (new and old) in inches to the nearest half inch @
* Optics
o Frost ¥ in. Melted value from core to the nearest hundredth @
« Snowflake
« Thunder
Duration Information
\—/ If a time is unknown or the storm has not ended leave it blank.
Precipitation Began JAMTPM
Precipitation Ended JAMTPM
Heaviest Precipitation Began AMTPM
Heaviest Precipitation Lasted minutes
These times are: Select Time Accuracy B
Additional Information




Data Reported by Stations

e Dave M| -WY =52
® Susan M|l -0K-79
e Kathleen MI - OK - 85
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Tools of the Trade —




Tools of the Trade - Snow







It's March Madness! Join Today

http://youtu.be/PIMQWL2TKIM




Lincoln Middle School
2014-2015
Mrs.Heikkinen’s 8th Grade Students Warren, Ml




Do You Remember August 11, 20147




Citizen Scientists Investigate!
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iPad 11:39 AM
cocorahs.org
v Maps : Daily Precipitation
Map Type Map Location Date Colors
[Precipitation n [Naﬁonal n [No State Selected nl 8/12/2014 ﬁ [Standard n ( Get Map )

USA 8/12/2014

Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
Trace 0.01-0.32 0.33-0.64 0.65-1.59 1.60-3.80 3.81-569 5.70 - 6.31
5 35 5 7 B B |
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For questions or comments concerning this web page please contact info@cocorahs.org.
Unless otherwise noted, all content on the CoCoRaHS website is released under a Creative Commons Attribution 3.0 License.
Privacyv Policy Data Usaae Policvy Copvright © 1998-2014. Colorado Climate Center. All riahts reserved.
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¥ 91% mm

Map Type Map Location Date Colors

[Precipitan'on n [Michigan n [OK - Oakland nl 8/12/2014 ﬁ [Standard n ( Get Map )

Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
Oakland County, Michigan 8/12/2014 -

Trace 0.01-0.32 0.33-0.64 065-1.59 1.60-3.80 3.81-569 570-6.31
N D D D D S ——
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iPad 7 8:01PM @ % 63% WD
cocorahs.org

FROST Data 8/12/2014 | 7:00 AM  MI-MG-19 | North Muskegon 2.4 NW 013 NA NA M Muskegon = =

8/12/2014 7:00 AM  MI-NW-2 | Grant4.8 NW 032 NA NA M Newaygo o)

: (Sr—;);; 8/12/2014 '/ 7:00 AM | MI-NW-8 | White Cloud 7.5 ENE 028 NA NA M Newaygo 4

: % 8/12/2014  7:00 AM | MI-OK-12 | West Bloomfield Township 2.8 SE 2.53 NA NA Ml  Oakland A

~— 8/12/2014  7:00 AM | MI-OK-47 | Bloomfield Township 3.1 SW 248 NA NA M Oakland 4

8/12/2014 ' 7:00 AM | MI-OK-53 | Wixom 1.3 NE 069 NA NA M Oakland A

8/12/2014  7:00 AM | MI-OK-61 | Davisburg 0.8 NNE 036 NA NA M Oakland 4

- 8/12/2014 ' 7:00 AM  MI-OK-62 ' Lake Orion 4.3 SSE 176 NA NA Ml Oakland 4

o AboutUs 8/12/2014 ' 7:00 AM | MI-OK-70 | Ferndale 0.3 NNW 538 NA NA M Oakland 4

e 8/1212014 | 7.00AM  MI-OK-80 | Royal Oak 1.4 ESE 578 NA NA M Oakend =

o Donate 8/12/2014  7:00 AM ' MI-OK-83 | Farmington Hills 1.2 N 249 NA NA M Oakland 4

P 812/2014 | 7:00 AM MI-OK-85 Troy 1.8 505 NA NA M Oakand | *

8/12/2014 | 7:00AM ' MI-OC-2  Montague 8.1 NW 0.03 00 NA M Oceana 4

: %ﬁn 8/12/2014 7:00 AM MI-OC-3  Hart 3 WSW 015 0.0 0.0 M Oceana o)

o Training Slide-Shows 8/12/2014  7:00 AM ' MI-OD-3 | Luzeme 2.4 NE 065 NA NA M Oscoda A

: ﬁo—‘:;@m 8/12/2014 7:00 AM MI-OT-1  Gaylord 2.2 SE 096 00 00 M Otsego A

o Evapotranspiration 8/12/2014  7:00 AM | MI-OW-26 | Grand Haven 4.2 S 042 NA NA Ml Ottawa A

8/12/2014 7:00 AM MI-RS-4  Roscommon 4.7 SW 018 NA NA M Roscommon

: ‘mw 8/12/2014 7:00 AM | MI-SC-7  Port Huron 2.0 SSW 194 NA NA Ml St Clair A

Distribution/Drap-off 8/12/2014 7:00 AM MI-SC-8  Algonac 0.4 SW 202 NA NA M St Clair A

: ﬁﬁms 8/12/2014 7.00 AM MI-VB-4  Paw Paw 3.6 NNE 011 NA NA Ml VanBuren 4

8/12/2014 7:.00 AM MI-WS-3  Plymouth 5.4 W 108 NA NA M Washtenaw =

o The Catch 8/12/2014 ' 7:00 AM | MI-WS-7 | Ann Arbor 3.1 SE 115 00 0.0 Ml Washtenaw =

: ﬁ;ﬁ;‘:way 8/12/2014 ' 7:00 AM | MI-WS-18 | Ypsilanti 1.1 ENE 153 NA NA Ml Washtenaw =

o CoCoRaHS Blog 8/12/2014  7:00 AM ' MI-WS-20 | Ann Arbor 1.7 NNW 124 NA NA M Washtenaw ==

: miners 8/12/2014 7:00 AM | MI-WS-24 | Ann Arbor 2.6 NNE 115 NA NA Ml Washtenaw =

o Master Gardener Guide | 8/12/2014  7:00 AM ' MI-WS-25 | Saline 3.8 SSW 137 NA NA M Washtenaw =

+ SeeClmaleSeres | 814919014 | 7:00 AM | MI-WS-28 | Dexter 0.3 ENE 073 NA NA M Washtenaw =

o WxTalk Webinars
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e o
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CoCoRaHS Store

—

Master Gardener Guide |

8/12/12014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
81212014
8/1212014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
81212014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014
8/12/2014

7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM
7:00 AM

MI-KN-7
MI-KN-11
MI-KN-14
MI-KN-17
MI-KN-31
MI-KN-39
MI-KN-43
MI-KN-64
MI-KN-65
MI-LP-1
MI-LL-3
MI-LN-7
MI-MB-7
MI-MB-9
MI-MB-16
MI-MB-44
MI-MQ-1
MI-MQ-15
MI-MD-4
MI-MK-1
MI-MR-1
MI-MR-4
MI-MT-5
MI-MY-2
MI-MG-12
MI-MG-18

For questions or comments concerning this web page please contact info@cocorahs.org.
Unless otherwise noted, all content on the CoCoRaHS website is released under a Creative Commons Attribution 3.0 License.

8:02 PM
cocorahs.org

East Grand Rapids 0.7 SSW T

Lowell 1.4 ESE
Grandbville 1.3 WSW
Alto 4.5 SW

Byron Center 2.9 NE
Wyoming 0.5 NNE
Caledonia 4.4 WNW
Grand Rapids 3.8 SE
Belmont 1.0 WNW
Lum 1.0 NW
Northport 0.1 SW
Adrian 5.2 NE
Shelby 0.4 SSE

New Baltimore 0.4 SSE

Clinton 2.3 N
Warren 1.6 W
Marquette 5.5 SSE
Marquette 16.0 NW
Midland 4.4 W
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Atlanta 0.9 SW

Norton Shores 3.0 WNW
Norton Shores 2.3 SSE
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Data Leads to Investigation

Integrates the GLOBE Project (talk about later) with
CoCoRaHS data.

School site study for 10 days to compare and contrast
current data with August 11 flood.
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Sit Back, Take a Minute, Reflect







Welcome to the GLOBE Program




globe.gov

The Global Learning and
Observations to Benefit the
Environment (GLOBE) program is a
worldwide hands-on, primary and
secondary school-based science
and education program.




globe.gov

GLOBE connects students to
GLOBE Partner Satellite
Missions.




Home Teaching & Learning Explore Science Community News Events Media About GLOBE Join Search >

Field Campaigns

Field Campaigns |EEETCICRELGEEL T Earth System Science Projects | Field Campaign Archive

Satellite Partnerships

2015 will be an exciting year for NASA Missions and GLOBE! Here are four opportunities to take part in GLOBE Campaigns
Join related to NASA Missions: Soil Moisture Active Passive Mission (SMAP), Global Precipitation Measurement (GPM), CloudSat

and CALIPSO.

NASA Satellite Overpass
To stay connected to the GLOBE Partner Satellite Missions, be sure to sign up to receive communications about the

Calculator
missions.
SMAP
GPM Soil Moisture Active Passive Mission (SMAP)
CloudSat The NASA Soil Moisture Active Passive or SMAP Mission launched on 31 January 2015.
Once in orbit and checked out, SMAP will provide measurements of soil moisture and
CALIPSO freeze/thaw state. The SMAP Mission will produce daily maps of soil moisture with global

coverage every three days.

The SMAP team is looking for GLOBE Program students to take measurements at their
schools after the satellite mission is launched. Once the satellite is launched, it will be
several months until the satellite sends soil moisture data back to Earth. Once satellite
data are available, students will be able to compare these remotely sensed data to the
actual soil moisture data that they collect at their school locations. Schools will be able to
see how frequently their location will be viewed by SMAP within its 1000-km wide swath
every 8 days (SMAP is in an exact 8-day repeat orbit). To see when the satellite will pass
over/near your school, you can use this SMAP Orbit Overpass Calculator Tool.

You will have the chance to provide real science data that will help NASA scientists
validate real SMAP satellite data. Those schools that participate frequently will interact
with actual NASA scientists.

THE GLOBE COMMUNITY, THE SMAP TEAM AND NASA NEED YOUR DATA! YOUR
PARTICIPATION IN THE SMAP-GLOBE PROGRAM PARTNERSHIP IS VITAL TO
UNDERSTANDING OUR PLANET'S SOIL MOISTURE!

JOIN US TODAY! Get started HERE.

Global Precipitation Measurement (GPM)

The Global Precipitation Measurement (GPM) satellite mission "will use multiple satellites
orbiting Earth to collect rain, snow and other precipitation data worldwide every three
hours." In GLOBE, students also take regular precipitation data. Updates here.
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data are available, students will be able to compare these remotely sensed data to the
actual soil moisture data that they collect at their school locations. Schools will be able to
see how frequently their location will be viewed by SMAP within its 1000-km wide swath
every 8 days (SMAP is in an exact 8-day repeat orbit). To see when the satellite will pass
over/near your school, you can use this SMAP Orbit Overpass Calculator Tool.

You will have the chance to provide real science data that will help NASA scientists
validate real SMAP satellite data. Those schools that participate frequently will interact
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The Global Precipitation Measurement (GPM) satellite mission "will use multiple satellites
orbiting Earth to collect rain, snow and other precipitation data worldwide every three
hours." In GLOBE, students also take regular precipitation data. Updates here.




Let’'s Take a Look

https://www.youtube.com/watch?v=60rv6v4ZLiQ




NATIONAL AERONAUTICS GODDARD SPACE

NASA  AND SPACE ADMINISTRATION | FLIGHT CENTER

PRECIPITATION MEASUREMENT MISSIONS

Resources Education

GPM Launches Field Campaign for Students

This spring, students worldwide
are invited to grab rain gauges
and learn how scientists use
ground measurements to
validate satellite precipitation
data. NASA's Global Precipitation
Measurement, or GPM, mission
is partnering with the Global
Learning and Observations to
Benefit the Environment
(GLOBE) program to conduct a
field campaign where students
will measure rain and snow in
their hometowns from Feb. 1
through.mid-April 2015 and then
analyze the data...

FEATURED ARTICLES

MISSION UPDATES

fhursaay, Uecember 4, 2ZU'
Updated GPM Radiometer Products

The Precipitation Processing System (PPS) has begun
producing updated GPM radiometer products as of
12/4/2014 due to an error discovered in the calculation of

the Sun Angle in the PPS Geolocation...

More... 18 FEB 2015 1200 UTC

TRMM

TROPICAL RAINFALL
MEASURING MISSION

Launched by NASA and

JAXA in 1997, TRMM

carries the first on-orbit active/passive
instrument package to study the intensity
and structure of tropical rainfall. Get data

GPM

GLOBAL

PRECIPITATION

MEASUREMENT

An international

satellite mission launched by NASA and JAXA

on Feb. 27, 2014, that will set new standards
ipitation measurements worldwide

using a network of satellites united by the

GPM Core Observatory. Get data

Download TRMM Data | Extreme Events | Precipitation Maps

GPM Data Launch

Multimedia

Science
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GPM
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"The Hook"

How to Participate
Meet the STEM Team
GPM Resources
Webinars

Blog Posts

The Global Precipitation Measurement (GPM) Satellite Mission

GPM

Global Precipitation Measurement

The GPM Mission

NASA's Global Precipitation Measurement Mission (GPM) measures precipitation from space. GPM launched from the
Tanegashima Space Center, Japan on February 27, 2014. GPM mission data will advance our understanding of water and
energy cycles and extend the use of precipitation data to directly benefit society.

The way satellites "see" rain is not the same as the way rain gauges collect precipitation on the ground, and to make sure
the algorithms used by the satellites to provide rain totals are working well, we need to do what is called ground validation.
Using a simple rain gauge, teachers and students can help collect data to explore the question, "How do ground-based
observations compare to satellite rainfall estimates?" For more information on the GPM-GLOBE Student Field Campaign,
click on the "How to Participate" and other links on the left.

Students reading a rain gauge during an outdoor education program in Montgomery County, Maryland.
Image Credit: NASA/Dorian Janney
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@ THEGLOBEPROGRAM
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GPM

Overview Documents | Discussions | Useful Links m

How to Participate
You and your students can join the GLOBE community in participating in NASA's Global Precipitation Measurement

"The Hook" (GPM) Mission.

How to Participate To get started, use the following links to download helpful documents:

Meet the STEM Team 1. GPM Precipitation Student Field Campaign Teacher Participation Guide
GPM Resources 2. Overview presentation about the field campaign and GPM Mission
Webinars 3. Instrument Construction, Site Selection and Set-Up Guide

Blog Posts 4. Precipitation Protocols

5. GPM Precipitation Field Campaign Data Sheet (or the Atmosphere Investigation Integrated 1-Day Data Sheet can
be used if other types of atmosphere observations will be made at the same time

Purpose:

The GPM Mission looks at one important aspect of the water cycle — precipitation. However, the way satellites "see" rain
is not the same as the way rain gauges collect precipitation on the ground, and to make sure the algorithms used by the
satellites to provide rain totals are working well, we need to do what is called ground validation. This campaign is an
opportunity for students to participate in ground validation for the GPM satellite, looking at the question, "How do ground-
based observations compare to satellite rainfall estimates?" Students will also be able to compare their data with that of
participating schools around the globe, networks of "official” rain gauges, as well as to long-term climatological data, and
look for patterns and anomalies.

Timing:

February 1st through April 15th, 2015. Rain gauges should be in place by Friday, January 30th to start data collection the
next week. We prefer that you collect daily data during the entire time frame if at all possible, but even a week at the
beginning of each month will be helpful. Remember that multi-day accumulations can be submitted over weekends or
other periods during which daily observations were not possible.




Citizen Science

The collection and analysis of
data relating to the natural
world by members of the
general public, typically as part
of a collaborative project with
professional scientists.

FOR CITIZEN SCIENCE

NEAREST RECRUITING STATION




K12Science

MIDDLE SCHOOL SCIENCE MINUTE- 12/7/12
CITIZEN SCIENCE

I was recently reading the November, 2012 issue of Science
Scope, a publication of the National Science Teachers
Association. In the magazine, Jennifer Fee and Nancy
Trautmann, wrote an article entitled "Connecting to Your
Community Through Birds and Citizen Science.” Within the
article they explained what is meant by the term "Citizen
Science.” They defined a citizen scientist as a person who
collaborates with scientists to gather data on projects and
contributes to scientific research.

< Previous Next

Overview

David Bydlowski

2012

K12Science
with David Bydlowski

Middle School Science Minute

Please click on
this podcast.

Citizen Science

kl2science.net
kl2science@me.com

the PLAY button to enjoy



<
NPN&
National Bl Phenology Network

ABOUT US PARTNER WITH US EDUCATE GET DATA PUBLICATIONS NEWS AND EVENTS

Phenology and Climate
Change

The ways in which the world is
responding to climate change are not well
understood. Phenology is a great
indicator of current and future climate
impacts on people, plants, animals and
our natural areas.

FOR "THE CONNECTION™  First Name —4 .
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But how about?
* Hobby Science
* Project-Based

Science

* Public Science

Public Lab

# Write a research note

8 Create wiki page

Public Lab is looking for an Outreach Manager!

Learn more

3 Mailing lists

Much of our work heppens on our maling lts, which are
oraanized by region arvd topic, Join one todey 10 0%t
involved.

Public Lab: now a 501c3 non-profit

Make a tax-deductible donation today

Try the Desktop Spectrometry Kit »

ponsored by the N.

nal Science Found:

L
CITIZEN SCIENCE ACADEMY

“ Online Courses

Educational Resources

WELCOME TO NEON'S

Citizen Science

Academy

Here you will find courses,
modules and tutorials designed to
help you implement Citizen
Science programs in your

educational setting.

< O

P O )

ow @PublicLab,

9 Tweot | 163

slic Lab is made up of:
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purchase a kit t

ay An open
community of
contributors

tand help to develop cheaper

h environmental testing,

Course Calendar

ion

FAQ Our Staff About Us Contact Us

Public Lab

s a community where you can learn how to investigate

DIY

le see the

cial, and political term

A set of A network of local

experimental tools W groups

Browse and freely Find a nearby chapter
download the designs, o

start one yourself to find

o get involved today. ocal collaborators and support




E=% GALAXY ZOO
Audubon :

CHRISTMAS BIRD COUNT

x The Public Laboratory

for Open Technology & Science

and B eyon "o [l Froject BudBurst

Bird Count — Bird Observations
Public Laboratory — Engineering

Galaxy Zoo — Galaxies

WeatherFlow — Wind

Journey North — Monarchs, Hummingbirds, Tulips, Robins
S’COOL — Clouds
GLOBE at Night — Light Pollution
Wildlife Tracker — Wildlife: Motion Detecting Cameras
Project Budburst — Plants m
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Citizen Science and Beyond
Apps

Secchi
mPing
What’s Invasive
Loss of the Night
Marine Debris Tracker
NoiseTube
Project Noah
iNaturalist




PARTICIPATION IN SCIENTIFIC RESEARCH: LEARNING
FROM CITIZEN SCIENCE

Instead of teaching young people about science, we want them to do science. That's one of
the central notions in teaching science as inquiry and it’s a core part of the Next Generation
Science Standards. Said that way it sounds simple, but when we step back and try to
articulate exactly what doing science means it becomes a bit tricky. Is it collecting data? Is it
developing research questions? Is it defending and advancing arguments based on
evidence? The short answer to each of these questions is “Yes, and...”. Science is a
sophisticated process through which we understand the natural and designed world. Any
definition of the science we want people, as full citizens in our democracy, to engage in is
going to need to reflect that sophistication.

The Smithsonian



Citizen Science:

Precipitation

David Bydlowski, Susan Croskey,
Kathleen Heikkinen

‘““‘Super Science for Super Teachers — Continuing Changing the
Equation” (S3T-C2tE) - Partnership between Madonna University,
Lawrence Technological University and the Michigan Department of
Education




