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Daily measurements within one hour of local solar noon:
precipitation (rain or snow) including precipitation pH
minimum and maximum air temperature for the last 24 hours
(a Digital Day Max/Min thermometer can be read anytime of day)
At least one measurement per day:
cloud cover and type and contrail cover and type
aerosols

water vapor
relative humidity

snow pack

current temperature
surface temperature
ozone

Suggested Sequence of Activities

* Read the Introduction, especially the sections What Measurements Are Taken and
Getting Started.

» Read the brief description of the learning activities at the beginning of the Learning
Activities section.

* Review the protocols and plan which measurements your students will take; feel free
to start with an easily sustained level of effort and then expand.

» Order any new or replacement instruments required.

» Cloud measurements are the easiest place to start and are required for several other
protocols; do these activities with your students before beginning cloud observations:

Observing, Describing, and Identifying Clouds
Estimating Cloud Cover: A Simulation

* Install the instrument shelter which is required for taking air temperature
measurements.

» Check the calibrations of your instruments (thermometers and barometer or altimeter).

» Have students define their Study Site and submit site definition data to GLOBE.

* Install your rain gauge and barometer or altimeter and plan out measurement
logistics (such as where will required instruments and materials stay, timing and time
requirements, etc.).

» Choose which Atmosphere Data Sheets your students will use and copy them.

» Copy the Field Guides for the protocols your students will follow.

+ Teach students how to take the measurements following the Field Guides, record their
readings on the Data Sheel(s), and report data to GLOBE.

» Transfer to the students as much responsibility as practical for taking measurements
and reporting data.

» Have students look at their data and comparable data from other schools.

* Engage students in inquiry and help middle and secondary students conduct student
research projects using the Looking at the Data sections of the protocols.
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http://www.globe.gov/documents/348614/348678/Clouds+Protocol/7b79ee82-ebd6-4382-9283-181a412f063f
http://www.globe.gov/documents/348614/e9acbb7a-5e1f-444a-bdd3-acff62b50759
http://www.globe.gov/documents/348614/7434b3ef-5dba-4ac3-a2c2-a647a4f3c4c1
http://www.globe.gov/documents/348614/89f8c44d-4a99-494b-ba81-1853b80710b4
http://www.globe.gov/documents/348614/97b9939c-7fb5-4b12-8113-59f988781bf5
http://www.globe.gov/documents/348614/93d4bb3c-79e3-4255-9fc8-537fc4f870dc
http://www.globe.gov/documents/348614/7537c1bd-ce82-4279-8cc6-4dbe1f2cc5b5
http://www.globe.gov/documents/348614/0697669c-35da-4c95-b71b-7b624fb4fec8
http://www.globe.gov/documents/348614/bcee1e0a-57e4-43ae-b390-b3d3d2995ff0
http://www.globe.gov/documents/348614/d58984c8-381c-4783-ad30-221fc381d619

Tahle of Gontents

Introduction

Why Investigate the Atmosphere?..........ccccooviviiiinnnnnns Introduction 2
The Big Picture ..o Introduction 3
GLOBE Measurements..........cccuvueeieeeeeeieiciiiieeeae e Introduction 4
Getting Started........ .o Introduction 9

Protocols

Instrument Construction, Site Selection, and Set-Up
Cloud Protocols
Aerosols Protocol
Water Vapor Protocol
Relative Humidity Protocol
Precipitation Protocols
Digital Multi-Day Max/Min/Current Air and Soil Temperature Protocol
Maximum, Minimum, and Current Air Temperature Protocol
Surface Temperature Protocol
Ozone Protocol
Automated Weather Station Protocols
Davis Weather Station Protocol
RainWise Weather Station Protocol
WeatherHawk Weather Station Protocol
Barometric Pressure Protocol
HOBO Data Logger Protocol
Earth Netowrks Schools Protocol

Learning Activities

Observing, Describing. and Identifying Clouds
Estimating Cloud Cover

Cloud Watch

Observing Visibility and Sky Color

Making a Sundial

Calculating Relative Air Mass

Studying the Instrument Shelter

Building a Thermometer

Constructing a Model of Parts Per Billion Surface Ozone
in the Air

Making a Contour Map
Draw Your Own Data Visualization

Learning to Use Data Visualizations:
An Example with Elevation and Temperature

GLOBE® 2014

Welcome - 3 Atmosphere


http://www.globe.gov/documents/348614/0777c1e4-1aa9-4019-ad0d-e33d26a9aefa
http://www.globe.gov/documents/348614/348678/Clouds+Protocol/7b79ee82-ebd6-4382-9283-181a412f063f
http://www.globe.gov/documents/348614/e9acbb7a-5e1f-444a-bdd3-acff62b50759
http://www.globe.gov/documents/348614/7434b3ef-5dba-4ac3-a2c2-a647a4f3c4c1
http://www.globe.gov/documents/348614/89f8c44d-4a99-494b-ba81-1853b80710b4
http://www.globe.gov/documents/348614/97b9939c-7fb5-4b12-8113-59f988781bf5
http://www.globe.gov/documents/348614/d40683c6-9f59-4ad9-9895-c4f1be7a997f
http://www.globe.gov/documents/348614/93d4bb3c-79e3-4255-9fc8-537fc4f870dc
http://www.globe.gov/documents/348614/7537c1bd-ce82-4279-8cc6-4dbe1f2cc5b5
http://www.globe.gov/documents/348614/0697669c-35da-4c95-b71b-7b624fb4fec8
http://www.globe.gov/documents/348614/e1d5ae03-1bd0-4d30-b795-9668597f6adc
http://www.globe.gov/documents/348614/348678/RainWise+Weather+Station+Protocol/0d47c6a8-01d2-4dfa-a49c-c90ed09c27e2
http://www.globe.gov/documents/348614/44ac64be-a674-494b-b71a-7e6d55688404
http://www.globe.gov/documents/348614/a1ab9ecb-f8b1-41ba-9dd9-a420895f954b
http://www.globe.gov/documents/348614/90e1a2aa-717e-4e15-9230-80d0d939465c
http://www.globe.gov/documents/348614/f7e29c2a-2cc2-41ee-9ebf-e744b2d9754d
http://www.globe.gov/documents/348614/bcee1e0a-57e4-43ae-b390-b3d3d2995ff0
http://www.globe.gov/documents/348614/d58984c8-381c-4783-ad30-221fc381d619
http://www.globe.gov/documents/348614/381dac63-2770-4517-95ab-275a2effcf9f
http://www.globe.gov/documents/348614/2c2a13a1-8d97-4f85-a230-4f343bdf9c70
http://www.globe.gov/documents/348614/41018820-9356-4929-a750-11391bf646ae
http://www.globe.gov/documents/348614/b10a107b-3f24-476f-818a-f26835e6e0b7
http://www.globe.gov/documents/348614/5910806d-1243-4ba3-95cd-87550a7e54a3
http://www.globe.gov/documents/348614/e28a888c-830f-484a-8997-a660a3d48fe1
http://www.globe.gov/documents/348614/3c3412e8-daee-4a10-9bf0-e8ffb4aed760
http://www.globe.gov/documents/348614/3c3412e8-daee-4a10-9bf0-e8ffb4aed760
http://www.globe.gov/documents/348614/7becec5e-4638-4cd7-b76f-8deb9290bbf3
http://www.globe.gov/documents/348614/ea1af5aa-1082-4014-a287-f44ddea270e7
http://www.globe.gov/documents/348614/c5849563-f40b-4e89-9204-a44aa1cacdbe
http://www.globe.gov/documents/348614/c5849563-f40b-4e89-9204-a44aa1cacdbe
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GLOBE Data Exploration: Rainfall in the GLOBE Africa Region

GLOBEdata: Rainfall in the GLOBE Africa Region
GLOBEdata: Rainfall in the GLOBE Africa Region Solution
GLOBE Data Exploration: An Alaskan Spring Mystery

GLOBEdata: An Alaskan Spring Mystery
GLOBEdata: An Alaskan Spring Mystery Solution
GLOBE Data Exploration: Data at Altitude

GLOBE Data Exploration: Climate and Latitude

GLOBE Data Exploration: Making a Climograph
GLOBE Data Exploration: Comparing Croatia Climates
GLOBEdata: Comparing Croatia Climates
GLOBEdata: Comparing Croatia Climates Solution
GLOBE Data Exploration: Monsoons and Health
GLOBE Data Exploration: lowa’s Highs and Lows
GLOBE Data Exploration: Weather Tourists

Appendix
Site Definition Sheet........oovvveveiiiiieeee e Appendix 2

Data ShEetS......cuuiiiee e Appendix 8
Clouds 1-Measurement Data Sheet
Integrated 1-Day Data Sheet
Aerosols Data Sheet
Water Vapor Data Sheet
Digital Multi-Day Min/Max Data Sheet
Surface Temperature Data Sheet
Ozone Data Sheet
Observing Cloud TYPE ......oeevvvreeeeeeeeeeeeeeeee e Appendix 33
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https://www.globe.gov/documents/348614/353086/Rainfall+in+the+GLOBE+Africa+Region-+A+GLOBE+Data+Exploration/b83804af-0ec1-48bb-bfc6-070fc6303614
https://www.globe.gov/documents/348614/353086/Rainfall+in+the+GLOBE+Africa+Region-+A+GLOBE+Data+Exploration/b83804af-0ec1-48bb-bfc6-070fc6303614
https://www.globe.gov/documents/348614/353086/Rainfall+in+the+GLOBE+Africa+Region-+A+GLOBE+Data+Exploration/b83804af-0ec1-48bb-bfc6-070fc6303614
https://www.globe.gov/documents/348614/353086/An+Alaskan+Spring+Mystery-+A+GLOBE+Data+Exploration/bfedff73-5f32-4a73-a214-375b496211e0
https://www.globe.gov/documents/348614/353086/GLOBEdata-+An+Alaskan+Spring+Mystery/10379efe-b34e-4ffb-bfea-a9b4584ec0c7
https://www.globe.gov/documents/348614/353086/GLOBEdata-+An+Alaskan+Spring+Mystery+%28solution%29/008d4032-b38c-483f-9808-1e4671bfa896
https://www.globe.gov/documents/348614/353086/Data+at+Altitude-+A+GLOBE+Data+Exploration/560f6468-4f38-4511-9ce0-8429af934dbe
https://www.globe.gov/documents/348614/353086/Climate+and+Latitude-+A+GLOBE+Data+Exploration/d0eb755f-2b68-4bf9-a61c-68001af3f1cb
https://www.globe.gov/documents/348614/353086/Making+a+Climograph-+A+GLOBE+Data+Exploration/ed39aa75-0494-4db2-bfc1-35aaecf6435d
https://www.globe.gov/documents/348614/353086/Comparing+Croatia+Climates-+A+GLOBE+Data+Exploration/30645893-13a9-4f5a-8820-329cdbc345d8
https://www.globe.gov/documents/348614/353086/GLOBEdata-+Comparing+Croatia+Climates/9284f7bd-e8e9-40dc-af5a-6af010999ff7
https://www.globe.gov/documents/348614/353086/GLOBEdata-+Comparing+Croatia+Climates+%28solution%29/92e91cf1-4efd-4815-b76e-44c02cca8d78
https://www.globe.gov/documents/348614/353086/Monsoons+and+Health-+A+GLOBE+Data+Exploration/087cb3da-d2a0-436d-85d5-8be1b6f80ba8
https://www.globe.gov/documents/348614/353086/Iowa%27s+Highs+and+Lows-+A+GLOBE+Data+Exploration/685eab76-596d-4684-9f88-c6d215c07d13
https://www.globe.gov/documents/348614/353086/Weather+Tourists-+A+GLOBE+Data+Exploration/b9818aec-f82f-4cf4-a2c3-ecf34462267d
http://www.globe.gov/documents/348614/8c79fb1e-7c89-49c9-ba29-4a1ca05c5191
http://www.globe.gov/documents/348614/624fab53-4159-438e-b974-4a79c402c3cb
http://www.globe.gov/documents/348614/81a42f5e-8f77-4d23-8fb0-9006b0b27063
http://www.globe.gov/documents/348614/96c7aa35-78ff-42b9-9a4f-fe4766ffaefd
http://www.globe.gov/documents/348614/413693ae-8304-4978-a216-887229a83f38
http://www.globe.gov/documents/348614/00bfb4e8-384c-4d63-a781-ae1624bc97c4
http://www.globe.gov/documents/348614/57388c8d-4774-422c-a104-ba72012d7a66
http://www.globe.gov/documents/348614/6394e8b1-bf3e-42f7-a563-03e3b54c4b0e
http://www.globe.gov/documents/348614/50bab4c6-d6b6-451c-84e3-2877d382f4ac

