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I What’s today’s weather?

nShare | EUEI

En Espariol

Current conditions at

Fulton County Airport-Brown Field (KFTY)
Lat: 33.78°N Lon: 84.52°W Elev: 804ft.

A Few Clouds Humidity 96%
(o) Wind Speed SW 5 mph
59 F Barometer 29.88 in (1011.2 mb)
15°C Dewpoint 58°F (14°C)
Visibility 10.00 mi

Last update 25 Mar 9:53 am EDT

Extended Forecast for

Atlanta GA

Today Tonight Sunday Sunday Monday
Night

n

More Information:
Local Forecast Office
More Local Wx

3 Day History

Mobile Weather

Hourly Weather Forecast

Monday Tuesday Tuesday
Night Night

A

30% 40% 80% 80% 60%

Chance Partly Cloudy Chance T-storms T-storms then
T-storms then Showers Showers
Sunny Likely

High: 81 °F Low: 59 °F High: 77 °F Low: 60 °F High: 74 °F

50% 50% 20%

Chance Chance Slight Chance
T-storms T-storms T-storms then
Mostly Clear

Low: 58 °F High: 70 °F Low: 40 °F

Wednesday

High: 65 °F



Who am |?

From Garibaldi, OR, ancestral lands of the Tillamook/Siletz Tribe
NOAA Teacher at Sea Alumni Association Fellow 2022-2023

Sailed on hydrography (NOAA Ship Rainier) and shark surveys (NOAA Ship
Oregon Il) as a NOAA Teacher at Sea

Taught Second Grade (7 years) and High School Spanish and World Studies
with a STEM bent for 15+ years.



https://teacheratseaalumni.org/2022/05/12/tasa-denise-harrington-to-serve-as-tasaa-noaa-fellow-for-2022-23-school-year/
https://noaateacheratsea.blog/2014/03/27/denise-harrington-getting-ready-for-an-adventure-march-28-2014/
https://noaateacheratsea.blog/author/denise-harrington/
https://noaateacheratsea.blog/author/denise-harrington/

From Atlanta, GA Who am I?

NOAA Teacher at Sea 2023!

Sailed on shark survey (NOAA Ship Oregon Il) as a NOAA Teacher at Sea

Teach high school math at McNair High School in DeKalb County
Field trips around the world since 1997

stfudents experience hands-on activities, lab experiments and
presentations.

Collect
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samples
& the
otolith
from the
Red |
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Maronda Hastie & Denise Harrington NOAA Teacher at Sea Alumni
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https://www.fisheries.noaa.gov/podcast/catch-our-podcast

Who are you?

 What classes or subjects do you teach?

 How long have you been teaching? And where do you teach?
 Have you taught with data before?

e Are you familiar with NOAA?




Questions to answer today

e Whatis NOAA and what kind of
data does NOAA collect?

* Where can | find NOAA data
resources for my classes?

* How can my students get involved
In data collection in community
science projects?




What is NOAA?

* National Oceanic and Atmospheric Administration (NOAA)
* Mission: Science, Service, Stewardship ) o

* Focus areas:
* Protects life & property from weather
* Protecting fisheries & marine life
» Studying and exploring the planet
» Collecting & sharing Earth science data
* Modeling climate data
 Mapping our waters
* Conserving natural resources
* Protecting the ocean, the Great Lakes, and our coasts |

AL AOTARTIDE




Where is NOAA?

— US EEZ NOAA Offices
Bathymetry Line Office
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NOAA In your backyard

* https://www.noaa.gov/education/noaa-in-your-backyard
NOAA in your backyard

Get connected to NOAA guest speakers, field trips, and professional development in your area. National Oceanic and

Share ¥ D B Vﬁ Atmospheric Administration

U.S. Department of Commerce

NOAA in your backyard:
Southeast

Educational opportunities and staff in Georgia, North
Carolina, South Carolina, and eastern Florida

NOAA in Your State & Territory

s 3 1 y State by state listings of NOAA facilities and programs
A summary of NOAA facilities, staff, programs, or activities based in, or focused

Pacific”,
on, your state or territory.

| Islands

NOAA has hundreds of facilities and professional communicators across the nation. Below are links to
resources in various regions of the country that would be of interest to educators:

« Alaska region National Weather Service

Caribbean region

School visits « Forecast office tours « Student and educator resources
The National Weather Service provides weather, hydrologic, and climate forecasts
and warnings for the United States, its territories, adjacent waters and ocean

Central region

Great Lakes region

Gulf of Mexico region
ST areas.

Mid-Atlantic region

Northeast region

Northwestregion e oEnvIce local contact pal

Pacific Island region
Southeast region * Visit weather.gov and enter your zip code to find your local WFO.

, S ¥ N A i
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Southwest region



https://www.noaa.gov/education/noaa-in-your-backyard

NOAA has petabytes of data!

One petabyte = one million gigabytes!

Real-time

Historic

GIS: shape files & Google Earth
Pictorial

Visualizations

Raw data

Analyzed data
Modeled/predicted data
Weather observations

Satellite imagery

- siredn
° o
. _ Cukocans "By , i -
Graphs & figures ' % mexico i o 2090

, San Lim —— e
HISTORICAL 1961-1990 Average = 'F\'II,-A 2020 @ 2090 HIGHER EMISSIONS
¢ o

Numerical data

Interactive maps
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Where does the data come from?

* Land * Alr




Ground-based observations

Weather
Climate

USCRN Stations

Coastal

» Switch Basemap

Reset View

Ottawa Montreal
o e .

CONUS
Bl Installed Pair Sites (14 stations)
@ Installed Single Sites (100 stations)

+23 sites in Alaska and 2 sites in Hawaii

‘% USGS p,Mr,g., IO RN ami

P ionce for e chonging workd ®  Esri, HERE, Garmin, FAO, NO,'USGS, EPA

N



NOAA by sea

e 1/ research vessels
In fleet

 Hydrographic
* Fisheries
* Oceanographic

* Buoys
 Tsunami
* Deep sea

e Sea surface
e Air

Global ocean observing system for climate

L AOD DK I E




NOAA iIn the air

 Hurricane hunters

* Winter storm observations
 Marine mammal surveys
 Oil spill response

» Aerial snow surveys

* Visual verification of aeronautical
charts

* Post-disaster aerial photography

 Autonomous unscrewed vehicles
(AUVSs) or drones

& KM O D




Observations from space

 Environmental satellites monitor the Earth
 Weather data (temperature, pressure, wind, etc.)
* Real-time events
* True color or infrared
 Water vapor, topography, sea level rise, corals,
solar wind
* Main types:

» Geostationary Operational Environmental
Satellite (GOES)

» “Geostationary” with Earth’s rotation

* Takes same image of Earth from 22,240 miles away
* Polar Operational Environmental Satellite (POES)

* Circles Earth around the poles

* Takes images from 540 miles away

& A LA0OT %




How can use NOAA data in your classroom?

e Conceptual understanding
* Data analysis

e Data visualization

e Student research
 Remote sensing & GIS

» Career explorations

* Citizen science data collection



Does data fit into your curriculum?

e Climate * Tides
 Weather e Estuaries

« Atmosphere * Fisheries

e Snow and ice * Remote sensing
* Glaciers * Mapping

« Space weather * Modeling

* Environmental issues:
 Ocean currents

* Oil spills
* Coral reefs « Ozone depletion
 Tsunamis « Water quality

 Animal surveys

L AOD DK I E



NOAA data education resources website

https://www.noaa.gov/education/resource-collections/data

B ELAOD DK I E



https://www.noaa.gov/education/resource-collections/data

noaa.gov/education

[ An official wel

site of the United States government Here's how you know we're official ~

Find your local weather 9

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Education

FHRGMORE T NP

ducation home About NO. Resource Educator Student opportunities Grants & networks
Education collections opportunities

Resource collections

Educators, students, and curious pe > the ocean and atmosphere.

Ocean and coasts v
STORIES // Weather and atmosphere Y HELPFUL LINKS //
Climate v Office of Education >
Spring into science with new Marine life v
e . NOAA in your backyard: Education contacts
graphics, educational Freshwater

near you! >
resources and more from More collectiop

NOAA Data resg

Clggsroom-ready data resources

Data resources for educators >

rces for educators
How can we improve this website? Share

your feedback with the Office of Education
(e

Cjimate data resources

Historical data resources

@cean & freshwater data resources

fal-time data resources

View all >

Education at home v

MULTIMEDIA //
Elementary resources 4

s A \>) Fu
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@ National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Home / Education / Resource collections

Education Resource Ocean & Weather & Climate v

home collections coasts atmosphere
home

Data resources for educators

Focus areas: Education

Did you know that NOAA collects terabytes of data every day from weather stations, radar, satellites
ships, buoys, and sensors? This information isn't just collected for our scientists to use; anyone can t
the role of scientist using our publicly available resources. But with dozens of websites and hundred
variables to choose from, it can be tricky for educators to know how to get their students started wit]
scientific data. This collection highlights ocean and atmosphere data sources that are easy to use an
appropriate for classrooms and informal learning environments.

Within each topic area, the resources are separated into categories based on level of content:

« Classroom ready modules are designed with educators in mind. They use NOAA data in lesson
and curricula for a straightforward experience. In addition to being on each topic page, all of the}
classroom ready resources are organized into one separate collection.

* Easily accessible resources are often geared for researchers and come in a variety of formats.
They are not associated with lesson plans. However, the ones we highlight here are user-friend
usually address a single subject.

¢ Looking for more? If you haven't found what you're looking for here, try exploring these major ¢
repositories. These sites host vast troves of data from across many different subjects and discip

A 4
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Showing 7 of 7 Education Resource Collections

Classroom-ready data resources

Explore NOAA data collected around the globe in formats designed just for educators. These resources take information
from our atmosphere and ocean and package it in easily accessible, classroom-friendly lesson plans, activities, and
curricula.

Focus areas: Education

Climate data resources

Whether you're looking into the past or predicting the future, these resources let you work directly with the data that
make up our climate record on land, in the atmosphere, and at sea.

Focus areas: Education

Historical data resources

Long-term data and past events offer insights into how our planet works. Peer into observations from past decades,
centuries, and beyond to see what has happened on Earth, how conditions have changed, and how they might change
in the future.

Focus areas: Education

Ocean & freshwater data resources

We live on a water planet. Follow marine animals as they navigate the ocean, get your local tide and current predictions, ’!
or see what sea level rise may have in store for coastal communities. You can also explore river observations and trends ¢
in snow and ice.

Focus areas: Education

Real-time data resources

NOAA collects real-time data from satellites, buoys, weather stations, citizen scientists, and more. See what is
happening right now in this collection of ocean, freshwater, and atmospheric resources.

Focus areas: Education

Tiny tutorials: Get started using Earth science data in seconds

We want everyone to be able to understand and work with the data our agency collects on the ocean, atmosphere, and
beyond. But we know that, when it comes to using a new online data portal, sometimes the first few clicks are the
hardest.

Focus areas: Education

Weather & atmosphere data resources

Go beyond your local weather forecast with these tools. Watch the Earth from a satellite’s view in space, explore data
collected by citizen scientists, and monitor hazards like hurricanes, wildfires, and droughts.

Focus areas: Education
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Home / Education / Resourd

U.S. Department of Cor

Education v Resol
home

home

Climate

Focus areas: Education
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Looking for more?

If you haven't found what you're looking for here, try exploring
our major data repositories. These sites host vast troves of
data from across many different subjects and disciplines.

National Centers for Environmental Information
(NCEI) [Advanced]

NCEI hosts and provides public access to one of the most significant archives for environmental data on
Earth. Over 25 petabytes (25 million gigabytes) of atmospheric, coastal, oceanic, and geophysical data are
available.

Interactive map ¢ Numerical data s Satellite imagery ¢ Graph/figure s Modeled/predicted

Digital Coast Sea Cevel Rise viewer ... T

Display potential future sea levels and view sea level rise simulations of up to 6 feet at a local landmarks on
this interactive map. Overlay social and economic data to see the potential impact that sea level rise may
have on vulnerable people and businesses.

Interactive map ¢ Modeled/predicted

: A




Searchable database Iin beta!
www.noaa.gov/education/resources

‘@' gg&;&%ﬁ;ﬁi:ﬂﬂaﬁon Search NOAA sites o, RESOURCE TYPE
e . O Activities, lessons, and units i
NOAA Sea to Sky: Education resource data (206)

Share: ¥ f & &

(] Arts and crafts (3)

‘We are beta testing this page while working on bug fixes and important updates for acce . If you have issues or feedback, D B =] Ckg roun d l nform ation (22 3)
please let us know by filling out our feedback form Z or emailing us at education

(0 Career profile (85)

Search and filter
o [J Citizen science project (14)

Enter keywords

O Collection (157)

AUDIENCE +

SUBJECT +

RESOURCE TYPE - Coral Reef Activity Book &

;(A;Z;m'l“m“"d“"‘“ ’ : G : rts  Resource type: Coloringlactivity book  Topie: Marine Ufe, Coral reef ecosystems [J Contest {4}

() Arts and crafts (3)
08 ound information (223) An activity book filled with facts, coloring pages and activities about coral reefs. D Data product ( 16 l] -

(J Career profite (85)

(O Coloring/activity book (29)

e Rivers to the Sea and Back Again Unit &' U Ea sy-to-use data prOdUCt (7 l]

O Collection (157)
[ Coloring/activity book (29)

0 Comest (4 o% Liccnl and pollution. [J Advanced data product (24)

Hand:

() Data product (161) - Special categories:

O Intermediate data product

Eaey.o-tne data product (71) This unit is designed for 3rd grade, but could be adapted to other grades. Students develop knowledge of

O Advanced data product (24) watersheds and the water cycle, as well as knowledge of the life cycle of salmon and the needs of salmon as they {72}
O Intermediate data product relate to watersheds. Activities include stories, discussion, a “crumpled-paper” watershed activity, a water cycle
72 simulation game, collaborative research, and a field trip to a local water body to assess its potential to support
0 Job seeker resource (13) salmon. Finally, students create and demonstrate a model of a healthy watershed. Language arts and art are D Job seeker resource [ 13:'
O Multmedia (531) + incorporated into the unit, as are science notebooks.
O Posterbrochure (24) O Multimedia (531) +
) Related story {135)
==Mhae does my water come from? lesson &'
Topic . : : (J Poster/brochure (24)
NGSS DCI . \ Activit
oo N [ Related story (135)
COLLECTION NAME i After listening to a story about a river, students are introduced to watersheds by simulating a watershed with

TN Y A i
8 D K 4 LIRS E



http://www.noaa.gov/education/resources

Major data repositories

AL AOFGERTIDE



NOAA Data Discovery Portal:

https://data.noaa.gov

w data.noaa.gov
NATIONAL OCEANIC AND

ATMOSPHERIC ADMINISTRATION

Welcome to the NOAA Data Discovery Portal

We are currently providing two approaches to enable searching NOAA's vast data holdings:
the traditional NOAA Data Catalog for all data, and the new NOAA OneStop catalog which
initially includes only the archived datasets but will eventually replace the traditional catalog.

OneStop NOAA Data Catalog

NOAA OneStop provides enhanced collection and granule searching for only those The NOAA Data Catalog is an inventory of all NOAA data collections. The user

datasets archived at the National Centers for Environmental Information (NCEI). interface allows web-based searching by keywords and other attributes; machine-to-

Emphasis is on both improved search relevancy and overall user experience. machine searching is available using the OGC CSW protocol (Open Geospatial
Consortium Catalog Service for the Web).

&P Onestop NOAA Data Catalog

ATMOSPHERIC ADMINISTRATION

# / Datasets

¥ Organizations

National Ocean an.. (65436}

65,438 datasets found

H10185: NOS Hydrographic Survey , St. Lawrence River, New York, 1965-00-03

®neStop

H11404: NOS Hydre phic Surve Es it Sound and East P , Alaska, 2...
A NOAA Data Search Platform i e o eerRtinl R ww i

o " scce ¢ Lo [roTer D

VNESOIS/NGD. H10063: NOS Hydrographic Survey , Smeaton Bay and Boca De Quadra, Alaska, 198...
Explore Popular Topics 2160y Tha Natora Ocaaic srd Aimosstare A sy mandete 1 colect
[ xoa Jrxce] For }

\g @ @ 9 9 2 H10929: NOS Hydrographic Survey , Snug Harbor, Alaska, 1999-10-20

Climate Satellites  Fisheries Coasts. Oceans

B LA YD E L
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https://data.noaa.gov/

National Centers for Environmental Information
(NCEI): https://www.ncei.noaa.gov/

NOAR National Centers for
v Environ mental Info mato

NATIONAL OCEANIC AND ATMOSPHES

Home Products Services Resources News Aboitt Contact

National Centers for
Environmental Information

NOAA's National Centers for Environmental Information (NCEI) hosts and provides public access to one of the
most significant archives for environmental data on Earth. We provide over 37 petabytes of comprehensive
atmospheric, coastal, oceanic, and geophysical data.

About NCEI Our Products

A IZLAOT BRI E



https://www.ncei.noaa.gov/

NCEI: https://www.ncei.noaa.gov/

Home = Products
Home | Products ' Severe Weather

Products Severe Weather

NCEI Severe weather products provide access to data on destructive storms and other severe weather. They can be used to find detailed
information about local, intense, often damaging storms such as thunderstorms, hail storms, and tornadoes, but can also describe more
widespread events such as tropical systems, blizzards, nor'easters, and derechos.

Browse by Category, Parameter, or Instrument/Method

Products
Category

Q Drought and Wildfire Products Q) National Digital Guidance Database
Qy Climate Data Records Qy Ocean Chemistry & Hurricane Satellite (HURSAT) Data & Next Generation Weather Radar

i S i International Best Track Archive for Climate Stewardshi Qy Severe Weather Data Inventor
Q Climate Monitoring Q@ Ocean Climate Laboratory S (BTracs) g > !
Q Storm and Wind Products

Q Coastal Indicators Q Ocean Exploration % Lightning Products and Services

Q Storm Events Database

@ Monthly Climate Reports
Qy Geomagnetism Qy Ocean Physics & Terminal Doppler Weather Radar
@ National Digital Forecast Database

Qy Gulf of Mexico Qy Paleoclimatology
Qy Marine Biology Qy Radar Meteorology
Related Content
Q Marine Geology and Geophysics Q Regional Ocean Climatologies
Q Natural Hazards Qy Satellite Meteorology Q Reinsurance Q Weather Service Providers

L AOD DK I E



https://www.ncei.noaa.gov/

Recommended data resources

Weather, climate, ocean, coasts, Great Lakes
Educational data resources

L AOD DK I E




National Weather Service:
https://www.weather.gov/

- ATh,

R 8

T
HOME

FORECAST

)

NATIO

Local forecast by
“City, St" or ZIP code

[Enter location ..

Location Help

00

0
WEATHER AEADY NATION AMBASSAGES

Customize
Your
Weather.gov

City, ST

-
Get Weather

Privacy Policy

NATIONAL WEATHER SERVICE

NAL OCEA

NIC AND ATMOSPHERIC ADMINISTRATION

PASTWEATHER SAFETY INFORMATION EDUCATION NEWS SEARCH

Arctic Airmass to Bring Heavy Rain to Southern Plains and Heavy Snow to Interior New England

An Arctic-sourced airmass will sweep across the eastern two-thirds of the U.S. over the next few days. On the leading e
heavy rain is forecast from the southern Plains to the Tennessee Valley Wednesday and moderate to heavy snow is fore
interior New England Thursday. The Arctic-sourced air will support an extended stretch of below to much below nermal
temperatures. Read Mare >

ACTIVE ALERTS FORECASTMAPS RADAR RIVERS, LAKES, RAINFALL AIR QUALITY SATELLITE PASTWI

Created: 11/06/19 at 13:40 UTC

American Samoa

| L
G#am Pu#r{c Rico/Virgin Is\é‘ndsﬂ,f /_Ff

Click on the map above for detailed alerts or

&: NATIONAL WEATHER SERVICE

E@@

-
e

g
et

=

CEAN

PAST WEATHER «

C AND ATMOSPHERIC ADMINISTRATION

SAFETY - INFORMATION EDUCATION «

HOME FORECAST ~
Local
View Location,  Graphical
Your local f¢  Aviation
Mg Marine
Rivers and Lakes
En Espafiol Hurricanes
P | Severe Weather
Cincin Fire Weather
Lat: 3910 gun/Moan

Long Range Forecasts
Climate Prediction
Space Weather

News Headlines

Local Earliest Snowfall Climatology
November Cooperative Weather Observer Aw§
Regional Climate Summary - October 2019
s Frost/Freeze

Additional Headlines

Airport Lunken Field (KLUK)

Humidity 96%
Wind Speed Calm
Barometer 30.48in (1032.5 mh)
Dewpoint 31°F (-1°C)
Visibility 0.25 mi
Last update 6 Nov 7:53 am EST

Warnings By State v Public Alerts in XML/CAP v1 1 and ATOM Formats

L
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https://www.weather.gov/

JetStream: An online school for weather
https://www.weather.gov/jetstream/

* Learn about meteorological data

JetStream - An Online School for Weather

Become weatherwise with NOAA

JetStream's Topics

The Atmosphere

The Ocean

Global Weather
Clouds

The Upper Air

Upper Air Charts
Synoptic Meteorology
Thunderstorms
Lightning

Derechos

Tropical Weather
Doppler Radar
Satellites

Tsunamis

The National Weather Service
Appendix

About JetStream

The National Weather Service
understands the critical value of fast,
accurate weather information. We
know that information is power - the
power to save your life or the lives of
your loved ones. Over the last ten
years... about JetStream



https://www.weather.gov/jetstream/

River forecasts:

https://water.weather.gov/ahps/

s National Oceanic and Atmospheric Administrati
(\/ National Weather Service

Site Map

National Observatiol

Local forecast by
"City, St

RSS! RSS Feeds

N Warnings & Forecasts ] Graphical Forecasts ] Nal
Wamings

| | |

tional Maps Radar Water Air Quality ] Satellite J Climate

Current

By
State/County...
UV Alerts
Observations
Radar
Satellite
Snow Cover
Surface
Weather...
Observed Precip
Forecasts
Local
Graphical
Aviation
Marine
Hurricanes
Severe Weather
Fire Weather
Text Messages
By State

By Message
Type

National
Forecast Models
Numerical
Models
Statistical
Models...

MOS Prod
GFS-LAMP

Prod

Climate

Past Weather

Do dindin

River Observations River Forecasts

GS

%" science for a changing world

Alaska

Hawaii

Long-Range River Flood Risk Precipitation River Download Other Information

& Print this map

piSwitch Basemap Click on the map or select one of the data views

below:
Reset View

United States

NWS Weather Forecast Offices
NWS River Forecast Centers
Water Resources Regions

O Probability and forecasts available
< Observations only available
O Forecasts available

Ottawa Montreal

9264 total gauges
Show all locations in flood (68)

I 5 Gauges: Major Flooding

5 Gauges: Moderate Flooding
1 58 Gauges: Minor Flooding
[] 101 Gauges: Near Flood Stage
[ 5697 Gauges: No Flooding
2692 Flood Category Not Defined
Il 26 At or Below Low Water Threshold
[ 600 Gauges: Observations Are Not
Current
Il 80 Gauges: Out of Service

uUs

GS, EPA

Esri, HERE, Garmin, FAO, NOAA,, Show all locations

Last map update
- 11/06/2019 at 08:51:17 am EST
Puerto Rico

" WM O

W !

NN

11/06/2019 at 13:51:17 UTC
&
\y


https://water.weather.gov/ahps/

Climate Data Online (past weather)
https://www.ncdc.noaa.gov/cdo-web/

> NATIONAL CENTERS FOR N
4 ENVIRONMENTAL INFORMATION Cr

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION M’}

Home Climate Information Data Access Customer Support Contact About

Home > Climate Data Online

Climate Data Online

Climate Data Online (CDO) provides free access to NCDC's archive of global historical weather
and climate data in addition to station history information. These data include quality controlled
daily, monthly, seasonal, and yearly measurements of temperature, precipitation, wind, and
degree days as well as radar data and 30-year Climate Normals. Customers can also order most
of these data as certified hard copies for legal use.

0 O @

Browse Datasets Certify Orders Check Status Find Help
Browse documentation, Get orders certified for legal use Check the status of an order Find answers to questions about
samples, and links (requires payment) that has been placed data and ordering

DISCOVER DATA BY

SEARCH TOOL MAPPING TOOL DATA TOOLS

Search for and access past weather and Find and view past weather and climate Access past weather and climate data
climate data by station name or data by station name or identifier, ZIP using a collection of specialized tools.
identifier, ZIP code, city, county, state, or code, city, county, state, or country.

country.

Search Tool » Mapping Tool » Data Tools »



https://www.ncdc.noaa.gov/cdo-web/

Climate at a Glance
https://www.ncdc.noaa.gov/caqg/

L

Climate Monitoring
State of the Climate
Temp, Precip, and Dro
Climate at a Glance

Extremes

Societal Impacts

Snow and Ice
Teleconnections

Monitoring References

Climate at a Glance

Global National Regional Statewide Divisional County City

Mapping Time Series Rankings Haywood Plots Data Information Background

Global Mapping

Select a desired date from the menu below to plot an interactive map of 5°x5° gridded
temperature anomalies. Anomalies are based on the 1981-2010 mean. For more information and
data access, visit Global Surface Temperature Anomalies.

Year: 2021 v|Month: |July V}

«june 2021

+ Jomes ? . Temperature Anomalies
: Y July 2021

il I

.@#



https://www.ncdc.noaa.gov/cag/

Climate at a Glance tiny tutorial

NOAA Education
Tiny tutorial

Climate at a Glance:
Comparing historical data

HHEAH G BRIDE

noaa.gov/education
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limate.gov maps & data
https://climate.gov/maps-data

f v 0 & |

vClimate.gov |

SCENCE & INFORMATION FOR A CLIMATE-SMART NATION .
Global Climate Dashboard | "o~ soee
News & Features v Maps&Data v  TeachingClimate v R Tracking climate change and natural variability o

Home

Climate Data Primer

Data Snapshots
-Any - s ‘ P—— Are you new to climate data? Ready to learn or review some
of the basics?

Sort by Indicator:

Maps & Data

| Climate Data Primer

Greenhouse Gases Arctic SeaIce Carbon Dioxide
What environmental data

Tools and Interactives » sl i
/ %\ / covip-19?

L - What's the difference -

‘d between climate and E< \

weather?
Ocean Heat Sea Level Spring Snow

How do weather
observations become

Clmate paca [P [P .

e v |
Data Snapshots (Images) (Interactive) L Hlow dowe observe today’s
climate?

ENESuNEN N

FENF N YNNNSENEEEEENNY

Browse a range of easy-to-understand Visualize climate da
climate maps in a single interface. web map.

. g . . How do we know about -~
Surface Temperature Arctic Oscillation North Atlantic climate in the past?
Oscillation Example of a climate data table showing daily maximum and minimum temperature, as well as

How can we learn about precipitation, for a weather station near Old Faithful, Wyoming.
o .{LM

ENuN RN RN N

Bt H111

T

future climate?

s
T
K . ¢ How do scientists classify This site will walk you through some of the basics to help you understand and explore
Event Tracker glr-le'amlng ;) a different types of climate? climate data. In the table of contents on the left, you'll find information on:
ristmas¢ . i i . How can | find or make 2 A
4 5 Pacific-North American Southern Oscillation climate maps or graphs? * instruments used to measure weather and climate
o
L N Pattern Index doll find the cli * how weather observations relate to climate products
) ° ° How do | find the climate
o ° datalwant? * how climate scientists check the quality of observations
%, o b X )
° ° a ° What questions can | * tools you can use for exploring climate data
°o %o ) answer with climate data?
obo L o ©

” Why does climate data matter? Lots of people check climate
Global Climate Dashboard il
data to help them make decisions:

Tools & Interactives
* Folks who are planning outdoor events check climate normals data to help them

Browse stories about the ‘climate behind the Map of the historic probability of there being

, S ¥ A i
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Interactive table and map showing state- and



https://climate.gov/maps-data

The Climate Explorer

https://crt-climate-explorer.nemac.org/

A The Climate Explorer

©  Houston, TX

BB Select one of the following for Harris County

. - | 5
,l: ‘ ORI / -~
: - N 1 [
.% @ - -
— g o !
- p— T
— = i - [ —_—
Climate Maps |8| Climate Graphs

Check past and projected values for climate variables.

Historical Thresholds

Compare past and projected future conditions in your
county.

Historical Weather Data

Check how often temperature or precipitation has
exceeded user-defined values.

Compare observed daily weather to long-term climate.

[4a

@ Aboutthedata ¥ & ~ ‘.d’

High-Tide Flooding

Explore the number of days per year with high-tide floods.

Ready to plan for resilience? -'?
Resources from our partners can help you identify what
matters to your community and evaluate how climate
change could affect it:

Check your exposure to extreme events such as
wildfires and flooding

.
Identify social vulnerabilities across urban areas

Get step-by-step guidance for completing a
vulnerability assessment or crafting an action plan.

Explore planning tools =

1] A =1
Cards Home Climate Maps Climate Graphs Historical Weather Data Historical Thresholds High-Tide Flooding Take Action
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https://crt-climate-explorer.nemac.org/

Global Monitoring Lab atmospheric data:
https://gml.noaa.gov/dv/iadv/

@ Global Monitoring Laboratory Search ML B

Earth Sy Research Lab ies

A About~ People~ Research~ ObservingNetworks~ Data~ Products~ Information~

Data Viewer >> Site Selection @ Site Selection 122 Custom Plots ~ Q Saved Datasets @

« Select a Sampling Location from List or Map Current selection:

[MLO] United States, Mauna Loa, Hawaii v Mauna Loa, Hawaii
United States

Programs: = All Programs v Popup Detail: Full v Active Sites: All Sites v
LatzLonls/Qc752170:327-9631% » Select Measurement Program and Plot Type

- ¥ |

+ v Carbon Cycle Gases
ctic Ocean R e () ® L Arctic Ocean

v Halocarbons and Trace Gases
v Aerosols

= 2 . NORTH AMER(

ASIA o Pacific e
. Ocean ¥ Solar Radiation
.\rm(b o . Pacific Ocean
. s v Ozone

indian Ocean

.“SVRAUA

Pacific Pacific
QOcean Ocean

. Data files for Mauna Loa, Hawaii

ANTARCTICA .

CICRAIE s us TRALIA

v Meteorology
Site Summary of Mauna Loa, Hawaii.

Cooperating Agencies
NOAA Earth System Research Laboratory, Global Monitoring

O Division

Leaflet | Powered by Esri | USGS, NOAA

You can change which markers are displayed and their tooltips by using the menus in the bar above the map.

, S ¥ N A i
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https://gml.noaa.gov/dv/iadv/

Paleoclimatology data
https://www.ncei.noaa.gov/products/paleoclimatology

* Part of NCE|
* |ce cores, coral records, tree rings, etc.



https://www.ncei.noaa.gov/products/paleoclimatology

NOAA View data exploration tool:
https://www.nnvl.noaa.gov/view/

Welcome to the
& NOAAView Data Exploration Tool
Over 100 environmental variables are avallable using NOAA View, using data from NOAA's
vast archives of satellites, climate models, and other observation devices
+ Add Data START by using the menu to select data to view
i Information Get information about each dataset
] Capture Save full resolution images
L_‘_, Download Download global images and Google Earth files
69 Share Share link ets and interesting events
@' Settings Customize the interface

'? Questions Display the Help menu

°Watch a Video Tour

List of available data | FTP access | Subscribe to Updates | Contact us | Privacy Policy

@ Don't show this again. *Best viewed in Firefox, Chrome or Safari



https://www.nnvl.noaa.gov/view/

Science On a Sphere (SOS) Explorer mobile app:
https://sos.noaa.gov/sos-explorer/mobile-faq/

&) SOS Explorer

\ Free SOSx o f
Mo bl le Ap P &) SOS Explorer-

Trg It

View multiple data sets on synchronized globes



https://sos.noaa.gov/sos-explorer/mobile-faq/

NOAA Satellites

https://www.nesdis.noaa.gov/real-time-imagery/imagery-collections

National Environmental Satellite

v Data and Information Service : <

Real-Time Current Satellite Next Data, Research, & Our Commercial
Imagery Missions Generation Services Environment Space

Home / Real Time Imagery

Imagery Collections

Our world is constantly changing, and our satellites help us learn more about its dynamic environment.

This section is arranged so that you can browse among images and animations from NOAA's geostationary and polar satellites, and invites you to see

your home planet in new ways.

Collections

Earth from Orbit Image of the Day Beautiful Places

This series of short videos showcases a Most recent satellite images of NOAA's satellites document amazing
compelling weather event, significant weather and environmental views of our planet every day. This
environmental hazard, or interesting events around the world from NOAA showcases our most beautiful imagery—
meteorological phenomenon each week, and our international partners. from unique landscapes to colorful data

s AN O S
2 = D XO &
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https://www.nesdis.noaa.gov/real-time-imagery/imagery-collections

GOES East and West satellite imagery
https://www.star.nesdis.noaa.gov/GOES/index.php

\ﬁ GOES'] Image Vleweri

L M e A

Home Storms~ CONUS~  Full Diskv NorthAmerica~ Caribbeanv  Pacificy  South Americav  Mesoscale~  More~

GOES-East Full Disk - GeoColor
2 hour loop - 12 images - 10 minute update

To enlarge, pause animation & click the image. Hover over popups to zoom. Use slider to navigate.

- P ]

GeoColor - True Color daytime, multispectral IR at night - 20 Aug 2021 - 1640 UTC

Aug 2021 16:40Z NESDIS/STAR GOES-East GEOCOLOR

( || )
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https://www.star.nesdis.noaa.gov/GOES/index.php

National Snhow & Ice Data Center:
https://nsidc.org/

ABOUT
THESE
IMAGES

1189.4 m above sea level

; . t;t';’x’

AP B
4 _." ; ‘I’?‘:\‘ AR | i"‘. SR q—%ﬁ

Scientific Data for Research



https://nsidc.org/

Repeat glacier photography
https://nsidc.org/data/glacier_photo/

Muir Glacier, Alaska

2004 (Bruce F. Molnia)

L AOD DK I E



https://nsidc.org/data/glacier_photo/

National Data Buoy Center
https://www.ndbc.noaa.gov/

* Hundreds of buoys Nationa) Data B4V S

Home About Us Contact Us

-
[ LO C a tl O n te m p e ra t u re ® RecentData | Historical Data | | Show Labels Map Type:| Oceans + Bookmark This Link to Save Current Map View! 9
- ’ - - ! Program Filter: Owner Filter:
|1 NDBC Meteorologcal/Ccean I NDBC
wind, humidity, pressure, e T
1 100S Partners || Amerada Hess
| Marine METAR

“4 Atiantic (Tropical

Atlantic (West)

sea level, tsunami, much
more!

oS .‘tﬂ{:- ¥ N

Caribbean Sea
Central America
Chile

Gulf of Alaska
Gulf of Mexico (West)

£ Gulf of Mexico
(East)/Florida

Nova Scotia
Pacific (North)
Pacific (West)
USA-Alaska
_. USA-Hawaii
y USA-Great Lakes (East)

| USA-Lake Superior
I8 USA-Northeast

I8 USA-Northwest
'~ USA-Southeast
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https://www.ndbc.noaa.gov/

Sea level rise viewer:
https://coast.noaa.gov/slr

Sea Level Rise Viewer

Scenarios
ML

Mapping
Confldence

; British

Columbia

by

Ty
.

"Vancouver

Alberta

Edmont
.

Calgary.
.

on

dress or city

Manitoba

CA‘NADA

L

NN
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A

Newfoundland
f_and Labrador
o \
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Scenarios
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L
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Yulneraollity

avana
.
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https://coast.noaa.gov/slr/

Great Lakes Environmental Research Lab
https://www.glerl.noaa.gov/

 Data, news, education, more

GLERL

NOAA - Great Lakes Environmental Research Laboratory f ¥y e D @/

Home Quick Links About Us Research Data & Products Publications Education

GLERL and partners develop, test, evaluate and implement emerging
technology advancements in data collection, striving to improve NOAA's
observational capabilities to better understand ecosystem processes.

NOAA GLERL and its partners conduct innovative research on the dynamic environments and ecosystems of the Great
Lakes and coastal regions to provide information for resource use and management decisions that lead to safe and
sustainable ecosystems, ecosystem services, and human communities.

Research Prerams Tweets by @NOAA_GLERL

bBRLAOYLE L &
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https://www.glerl.noaa.gov/data/

Integrated Ocean Observing System (I00S):
https://ioos.noaa.gov/

N
@ 1I00S | Integrated Ocean Observing System

I0O0S is our eyes on the ocean, coasts, and Great Lakes. We are an integrated network
observing data and developing tracking and predictive tools to benefit the economy, ! corwainng
home, across the nation, and around the globe.

Ny Imterests Are... Al

Eyes on the Ocean™ - 100S at OceanObs'19 SECOORA: Eyes on
[00S Bisweekly - 30 Hurricane Dorian # uthern Calfornia — SCCO
October 2019 ’ MLLITE VUL Oallua

I &


https://ioos.noaa.gov/

Curriculum and Lessons

& BHEAOD D



CLEAN climate & energy education network

https://cleanet.org/index.html

Explore the Collection

Committed to Climate
and Energy Education

Teaching about Climate and Energy?

Our team of educators and scientists has reviewed and organized the
best free teaching resources for K-12 through college.

Teaching Climate and Energy

Featured Resource
e ALN

SCENARIOS

GLOBAL WARMING
PraninG axo Cormcir

Catan: Global Warming
This game is an expansion on the
popular board game Catan, it
adapts the regular Catan game to

Get Involved

KeNleR

become a game about
SR . sustainability ...
Search the award-winning collection Go

Other

Entire Collection Activities Videos Visualizations

Get Started Teaching Climate and Energy
Easy-to-read explanations of science and policy, designed to step students through the
key principles of climate and energy

» Suggested teaching approaches, selected for various grade levels

« Spanish-language versions

« Supporting materials from the CLEAN reviewed collection

« Culturally relevant climate teaching

Explore Teaching Climate and Energy »



https://cleanet.org/index.html

ACLIPSE climate and data

https://mare.lawrencehallofscience.orqg/curriculum/climate-data-aclipse-activities

o \\’

128

%

CURRICULUM
AND ACTIVITIES

Lt O

SEARCH

+ Data Scavenger Hunt

+ Engaging with Data Visualizations

+ Carbon Reservoirs and Global Carbon Cycling - Introduction

+ Tracking Carbon: Photosynthesis and Respiration

+ Tracking Carbon: Global Flows and Reservoirs

+ Anthropogenic Effects on Carbon Flows and Reservoirs

+ Causes and Effects of Climate Change

+ Ocean Acidification: Overview and data inguiry activities

+ Ocean Acidification: Effects on Organisms and Solving an Environmental Challenge

+ Global and Local Solutions to Climate Change

AR E



https://mare.lawrencehallofscience.org/curriculum/climate-data-aclipse-activities

Oysters in the Chesapeake Bay

https://oceanservice.noaa.gov/education/oysters-in-the-chesapeake-bay/welcome.html

* Modules for elementary, middle, high school
» Historical data in middle, high

Oyst!s In th,g,e‘hes,apeake'gﬂl

N, TP A\ K- 1ZQ&A Seience Module elopment

i _—
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https://oceanservice.noaa.gov/education/oysters-in-the-chesapeake-bay/welcome.html

Data in the Classroom
https://dataintheclassroom.noaa.gov/

NOAR National Oceanic and . N -
Atmospheric Administration | Satellite and Information Service

Data in the Classroom

Home El Nino Sea Level Water Quality Coral Bleaching Ocean Acidiﬁcaﬁow
Put Real-Time Data to Work in Your Classroom!

With NOAA’s Data in the Classroom, students use real-
time ocean data to explore today’s most pressing
environmental issues, and develop problem-solving skills
employed by scientists. Access online and classroom-
ready curriculum activities with a scaled approach to
leamning and easy-to-use data exploration tools.

People blame El Nifo for all kinds of abnormal Scientists know that global sea level is rising. Coral reefs undergo bleaching when exposed
weather. But how does EI Nifio really work? But how are water levels monitored and to heat stress. But how do scientists measure
measured to understand impacts? and predict bleaching?

Water Quality

Changes in water quality conditions have a big The amount of CO2 in the atmosphere is

impact on organisms living in estuaries. But increasing, due to the burning of fossil fuels.

how is water quality monitored? How do these changes affect the chemistry of
the ocean?



https://dataintheclassroom.noaa.gov/

Data in the Classroom

* Historic and real-time data
* Authentic research questions
* Teacher guide 7 BN e ot o mtion et
» NGSS aligned s ot e
* Scaled learning: K
—Entry a
—Adoption

—Adaptation

LAUNCH THE ACTIVITY

Teaching Resources

“iventon | [ D) ?

Teacher's Guide Supplemental PowerPoint Student Activity Sheets Science Standards

L AOD DK I E

https://dataintheclassroom.noaa.gov/



https://dataintheclassroom.noaa.gov/

Data in the Classroom

5 Invention[] Students will design
their own plan to answer a
research question.

4 Interactivity [] Students will access and
interpret data to investigate a question.

3 Adaptation [] Students will apply data skills to
examine a question related to a real-world ‘data
story.’

2 Adoption[] Teacher-directed activity that applies pre-
existing models and provides practice reading data.

1 Entry[] Teacher-led discussion and activity. Basic data and
graph interpretation.

L AOD DK I E




Module demonstration

Investigating El Nino



https://dataintheclassroom.noaa.gov/el-nino/investigating-el-nino-teacher-resources

INVESTIGATING EL NINO

People blame EI Nifio for all kinds of abnormal weather.
One of the ways to detect an El Nifio event is to look at
sea surface temperature (SST). By observing SST through
graphs and maps, you can track the growth of plant life
and even begin to predict future El Nifio events. Explore
our El Nifio activity and download our Teacher’s Guide.

LAUNCH THE ACTIVITY

Teaching Resources

O 2

Teacher's Guide Supplemental PowerPoint Student Activity Sheets Science Standards

L AOD DK I E




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Introduction

People blame El Nifio for all kinds of abnormal weather.
But how does El Nifio really work?

This activity uses a series of interactive web maps, apps,
and high resolution images to help you learn about El
Nifio using real data from NOAA.

Work through Levels 1-5, or explore the data on your
own using the NOAA data tools.

Teachers: These online activities support an in-depth
curriculum module on El Nifio for middle school
students and beyond. To access the full suite of
curricular resources, visit the Teachers Guide tab.

In addition, maps, images and printable worksheets are

available for classrooms that cannot support the
technologies on this website.

AL AOFGERTIDE




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Reading Sea Surface
Temperature

Introduction

Objective
Students will learn how to read and interpret sea

surface temperature maps.

]
Background
One of the ways to detect an El Nifio event is to
v look at sea surface temperature (SST). SST can be

recorded using instruments on satellites that
measure heat from the surface of the ocean.
These data can be represented on maps in
different ways. One way scientists do this is to plot

different temperature values with different colors,

|
Color Legend

producing what is called a false-color map.

Also shown on this map are lines indicating

RE
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Level 1

Reading Sea Surface Temperature

Understanding False Colored
Maps

Examine this SST map from December 2015 and
answer the following questions.

Question 1: Lines of latitude indicate?

Degrees of temperature

Degrees north and south of the equator

Areas of equal temperature

Representations of colors to indicate
temperature

Question 2: According to the map, the average

mmmmbhb ann aefann bammnaeabea ab B0 Madbh and

% Y,

UBESARIN'Y

Los

Tork.

 Esri, HERE, Garmin, NGA; USGS | Esri, HE!
- ~Fy
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Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Level 1 - December 1991 SST

Reading Sea Surface Temperature

Comparing Change Over
Time

Look at these two maps. On the left is a map from
December 1990, and on the right is a map from
December 1991.

Discuss and compare these two maps. How are
they maps alike and how are they different?

Question 3: Why is it important for researchers
to look at data for more than one year to
determine sea surface temperature change?

A. From year to year, temperature patterns
may be quite different

B. Some years, data is not reliable

C. A lot of data is needed to analyze trends

D. Answer Aand C

Sea Surface Temperature °C

L i
8 17 24 32

LEEEC0 | FORTRLD BT ¢
Hint: Zoom and navigate the map on the left and Esri, HERE, Garmin, NGA, USGS | E... ‘é“j fll| Esri, HERE, Garmin, NGA, USGS | ... \:;‘:'j fll
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Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Introduction

Reading Sea Surface Temperature

Explore More Data

After analyzing the December 1991 map above,
what do you think a map from June 1992 should
look like?

The data application to the right show all of the
SST data since satellite measurements began in
1981.

Use the slider to scroll through time and analyze
the SST data and see how SST changes from
month to month.

Sea Surface Temperature °C

[ - m
8 17 24 32
8/31/1981, 8:00 PM to 9/30/1981, 8:00 PM




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Looking at SST Another Way
Introduction

Objective

Students will explore two different ways sea
surface temperature (SST) data can be
represented and describe the advantages of both

displays.
f
Background
v Researchers use satellites to collect data and

provide “snapshots” of sections of the ocean.
During an El Nifio event, it is important to have
different tools to understand how SST changes. In
the last activity, students used maps displaying

SST over a large surface area in the Pacific Ocean.
Now students are asked to look at that same data,
but this time using a graph along a single line of
latitude from west to east. This kind of graph

==




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Looking at SST Another Way Temperature at the Equator

Graphing SST Measurements

Examine the line graph to the right, using SST data
from December 2015. Identify the units along the
X and ¥ axis and be sure to understand the
difference between degrees of temperature and
degrees of latitude/longitude.

Question 1: What were the monthly average sea
surface temperatures along 0° latitude at these

locations? Fill in the chart below or in your
Worksheets.

SST Value

-Enter value-
-Enter value-
-Enter value-

-Enter value- . . ; i . . : : i . .
140°E 150°E  160°E  170°E 180  170°W 160°W 150°W  140°W 130°W 120°W  110°W 100°W  90°W

Degrees Longitude

LA OTI DT I E




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

=

.. W ot
————— -
»

Looking at SST Another Way

Understanding Maps and
Graphs

The image on the right shows the SST map for
December 2010, along with the corresponding line
graph of SST.

Question 2: What was the SST at 0° latitude at T
‘emperature at the Equator
these locations?
Following the transect line along the SST map, use
the colorbar (below the table) to estimate the
values of temperature at each line of longitude.
Enter your temperature estimates in the chart
below (or in the worksheet provided by your
teacher) for each longitude value in the Map
column. Afterwards, repeat the same process with
the graph: enter each value in the Graph column
below. Do they correspond?

Degrees Celsius

Longitude SST Map SST Graph

140°E -Enter -Enter
value- value-

-Enter -Enter
value- value- M40E 150°E 160°E 170 180 170°W 160°W 150W  140°W 130°W  120W  110°W 100W  90W

AL AOFGERTIDE




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

—— o L—

Upwelling.and El Nino

no . Conaitions

Detecting El Nifio ‘

Introduction

Objective

Students will apply map and graph skills learned in "RADE W I NDS
earlier levels to a real problem — identifying an El

Nifio event.

Background

During a typical year, the trade winds that blow
across the Pacific Ocean push warm surface water
to the west. On a typical SST map, the surface
water in the western Pacific is warmer than in the
eastern Pacific. But periodically, this pattern
changes. The trade winds die down or even
reverse, and water temperatures in the east
become warmer than usual. This change wind
patterns is the beginning of an El Nifio.

O “““ »Q%
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NOAA Data in the Classroom

Understanding El Nifio Using Data in the Classroom

Detecting El Nifio

Temperature at the Equator

Graphing El Nifio

In Level 2, you examined a graph of 55T data along
the equator. By using similar graphs it is possible
to determine if the Pacific Ocean is experiencing
an El Nifio.

During a normal year (click), the temperature
difference between warm water in the west and
cooler water in the east is evident in the slope of
the line on the following temperature plot.

Degrees Celsius

temperature can be seen extending farther to the
east than in a typical year. The temperature
difference from west to east may also be smaller.

After analyzing the images, scroll down to check
your understanding.

165°W 140°W

Degrees Longitude

¢
\
o

: S8R E
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Understanding El Nifio Using Data in the Classroom

Detecting El Nifio

Check Your Understanding

Click each Question to display a new image and
answer the question.

Question 1. (click here)

Which diagram is indicative of El Nifio upwelling
patterns?

A

B

Check my answer

Question 3. (click here)

& 3 %o ¢

B B 2 B B % B ¥ B8 =
=
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NOAA Data in the Classroom




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

A ""l

Bn 1

Level 3

Detecting El Nifio

Check Your Understanding
TS
Click each Question to display a new image and — e

answer the question.

e A

Question 1. (click here)

Which graph is indicative of an El Nifio year?

N
A
e
o
| Check my answer |
N

Question 2. (click here)

Which diagram is indicative of El Nifio upwelling
patterns?

A
B

| Checkmyanswer |

Upwelling

Question 3. (click here)

NN ]




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Detecting El Nifio

| Check my answer

Question 2. (click here)

Which diagram is indicative of El Nifio upwelling
patterns?

A
B

Check my answer

Question 3. (click here)
Which map is indicative of an El Nifio year?

A
B

Check my answer

BHEIAOGDL R IR &




Understanding El Nifio Using Data in the Classroom

Detecting El Nifio

Answering a Question With
Data

It's December of 2015. The water along the coast
of California is unusually warm. Tiny red crabs that
are typically common in the warm waters of
Mexico are now washing up along beaches of
California. Are these observations the result of an
El Nifio? Your mission is to find out - using data.

1. Your Question: Did an El Nifio event occur
during the winter of 2015-2016?

2. Get the Data: To answer this question, use the
data tool at right to access sea surface
temperature data. Here's how it works:

* Which timespan? Select ‘monthly’

* Specify a date: Select the desired month
and year

* Bounding Box: Move and resize the red box
on the map by clicking and dragging the
edges. For example, you could resize the
box to include the entire Pacific Ocean, if
desired. Alternatively, you can select the
exact latitude and longitude by entering the

® Al
g 25
N

Which data?

LSea Surface Temperature

‘Which timespan?

© Weekly
Monthly
Yearly

Specify a date

| 1981 08/24 to 08/30

Bounding Box:

‘Upper-Left Latitude: 22°N
22

Upper-Left Longitude: 126°E
126

Lower-Right Latitude: 23°S
-23

Lower-Right Longitude: 73°W
-73

-

p>)

'Download Sea Surface Temperature and Chlorophyll Concentration Data

Select a region

Please use the crosshairs to select a particular region of the map

Wwe

Google

NOAA Data in the Classroom




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Relating SST to Productivity
Introduction

Objective

Students will examine the relationship between
SST and chlorophyll a to understand how El Nifio
affects productivity in the ocean.

Background

Phytoplankton are microscopic plants that live
near the surface of the ocean and provide food for
larger organisms. They form the base of the food
chain. Nutrients carried by upwelling from deeper
water up to sunlit surface water encourage
phytoplankton growth. This process can be
compared to the addition of fertilizers to soil to
encourage land plants to grow faster and larger.

Activities:

% Al
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Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Relating SST to Productivity CANADA

Measuring Phytoplankton :

from Space PR 85 B S T R
AN e W B o

Phytoplankton also contain chlorophyll, which L 5 %‘_\_ 5 UNITED STATES i New

enables them to use photosynthesis. Scientists
estimate the amount of phytoplankton in the
ocean by using satellites that can detect the color
of the ocean from space. Greener water means
more chlorophyll and phytoplankton.

Scientists map the values of chlorophyll
concentration much like what was done for SST. In
this case, areas that are blue have very low
chlorophyll concentration due to limited amounts
of nutrients. Areas that are green have much
higher chlorophyll concentration.

Question 1: The narrow green region along the
coast of California indicates:

Low levels of nutrients

Low levels of phytoplankton

High levels of nutrients only

High levels of nutrients and phytoplankton
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Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Relating SST to Productivity

Disrupting Ocean
Productivity

During an El Nifio, when upwelling is disrupted,
scientists measure a decrease in chlorophyll in
areas of the eastern Pacific. This signals a decline

in phytoplankton productivity.
/\
Examine the connections between sea surface
temperature, upwelling and chlorophyll
® concentrations by answering the questions below.

Click each Question to load the proper map. Click
and slide the vertical bar left and right to view and
N compare the data.

Question 2: (click here)

Which SST map might indicate a disruption in
upwelling?

Left map
Right map

| Check my answer |

v dl
Esri, HERE, Garml!} NGA, USGS | Esri, HERE \‘.’EﬂJ J

Question 3: (click here)
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and slide the vertical bar left and rlght to view and - Lon
compare the data. :

Question 2: (click here)

Which SST map might indicate a disruption in
upwelling?

~ Left map
Right map

[ Check my answer |

Question 3: (click here)

Which chlorophyll concentration map might
indicate a disruption in upwelling?

~ Left map
~ Right map

[ Check my answer
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Introduction Level 1 Level 2 Level 3 Level 4 Level 5 Get Data Teachers Guide

Relating SST to Productivity

Research Project: Exploring El
Nifio and Chlorophyll Data

You have joined a team of scientists who are
studying the effects of El Nifio on biological
systems in the ocean. Specifically, you are
interested in the relationship between sea surface
temperature (SST) and productivity, as measured
by the amount of chlorophyll-a. Your task is to
determine if there is a relationship between sea
surface temperature and the distribution of
phytoplankton, and, if so, how this relationship is
impacted during El Nifio.

The team has decided that you will compare two
time periods: December 2009 and December
2010.

Form a hypothesis to answer the research
question below.

Research Question: Is there a relationship
between sea surface temperature and the
distribution of phytoplankton? If so, how is this
distribution impacted during El Nifio?

Hypothesis. During an El Nifio event, when sea
surface temperatures in the eastern Pacific ocean
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Relating SST to Productivity

Testing Your Hypothesis With
Data

In order to test your hypothesis, closely observe
the data maps and graphs in this section. You may
use the worksheet provided by your teacher to
record your observations and analyze the data.

Display data map for 2009 z T
Display data map for 2010 5 F ;Ic':.r
09N 165°W  150°W  135°W  120°W  105W  90°W  ~750W 4
° Sea Surface Temperature °C
[ -
-2 8 ¥ 24 32

Chlorophyll Concentration (mg/m?)

0 0.15 3 30

After analyzing the data, answer the questions
below.
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Relating SST to Productivity

Testing Your Hypothesis With
Data

In order to test your hypothesis, closely observe
the data maps and graphs in this section. You may
use the worksheet provided by your teacher to
record your observations and analyze the data.

Display data map for 2009
15w How new 100w

Degrees Longitude

Chilorophyll Concentration at the Equator

Chlorophyll Concentration (mg/m?)

0 0.15 3 30

Chiorophyll mg per cublc meter

Display graphs for 2009
Display graphs for 2010

After analyzing the data, answer the questions
below.

HAAAOD DRI E




Understanding El Nifio Using Data in the Classroom NOAA Data in the Classroom

Designing Your Own
Investigation

Introduction

Objective

Students will design an investigation using real
data on El Nifio to try to answer a research
question of their choosing.

Background

Students will design an investigation using real
data on El Nifio to try to answer a research
question of their choosing. In reporting the
outcome of their research, they must state what
they have learned from the investigation, and use
their findings to evaluate, explain, and defend the
validity of their hypothesis.

For derades catellite instriiments have reliahlv

=

R 40> &

L) \| "
8 25
NN ]




Designing Your Own Investigation

Plan Your Investigation

You have used real data to begin to understand
the phenomenon of El Nifio, but you can learn a
lot more from exploring this data over time, El
Nifio events last an average of 12 to 18 months
and occur about once every two to seven years.
Ten events happened in the last 42 years, with one
of the most extreme occurring in 2015-2016.

1. Develop Your Question:
Ask a question that can be answered using the
data available in this section. Two sample
questions are below:
* Are El Nifio events becoming stronger over
time?
* Are El Nifio events becoming more
frequent?

2. Make a Plan:
What data will you need to answer your question?
Access the data using the tools below.

El Nifio Historical Index

NOAA View Global Data Explorer
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Understanding El Nifio Using Data in the Classroom

Oceanic Nifio Index (ONI)

NOAA Data in the Classroom
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Understanding El Nifio Using Data in the Classroom

NOAA Data in the Classroom

How to Use Get Data

Select Dataset
Start by selecting one of the datasets from the pull-
down menu at the upper left.

® Sea Surface Temperature

® Chlorophyll Concentration

Timespan

Next, choose the timespan of the data that you'd like to
download: weekly averages, monthly averages, or
yearly averages of the variable that was chosen. Levels
1-5 use monthly averages for generating the maps and
graphs, but you may find other interesting connections
by analyzing data from weekly or yearly time spans.

Date
Use the pull-down menu to select the desired date.

Bounding Box
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Which data?

I LSea Surface Temperature B

'Which timespan?
© Weekly

Monthly
Yearly

Specify a date
)

Bounding Box:

Upper-Left Latitude: 22°N
22

Upper-Left Longitude: 126°E
126

b

p>)

4

Download Sea Surface Temperature and Chlorophyll Concentration Data

Select a region

Please use the crosshairs to select a particular region of the map

Map  Satellite
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Students and professors
as collectors of data:
Citizen science &
professional development
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Citizen science

» As citizen scientists, your students can participate in the
scientific process, addressing real-world problems
* They may:
e Collect and analyze data
* Formulate research questions
* Conduct scientific experiments
* Interpret results
 Make new discoveries
* Develop technologies and applications
* Solve complex problems

Modified from https://www.citizenscience.gov/

» “Citizen science” = “community science” or “community-based
science”
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https://www.citizenscience.gov/

Citizen science at NOAA

* NOAA supports 60+ citizen
science projects

* In 2019:
e Over 550,000 participants
 Over 16 million observations kY O
« Over 1.2 million volunteer hours §&

* Find projects at
https://www.citizenscience.gov/
and select NOAA in the “View by Agency” field

» Suggested projects: https://www.noaa.gov/work-with-
us/volunteer-opportunities-citizen-scientists
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https://www.citizenscience.gov/
https://www.noaa.gov/work-with-us/volunteer-opportunities-citizen-scientists
https://www.noaa.gov/work-with-us/volunteer-opportunities-citizen-scientists
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https://marinedebris.noaa.gov/monitoring-toolbox
https://mdmap.orr.noaa.gov/site/1310/survey/20861

Debris Visualize Photos 12 Transects s

® 13 total debris (2.5 cm or larger) found across 5 transect(s).

PLASTIC Main Beach  Back Barrier METAL Main Beach Back Barrier

¢ Hard < 0 Metal 0 0
=
% Foamed 0 0 fragments
<
% Film . 0 Aerosol cans 0 0
Bags 0 0 Aluminum/tin 0 0
cans
Beverage
0 0
bottles Other metal 0 0
Bottle or ) .
_ 0 0 Main Beach Back Barrier
container caps
Glass
w  Cups (incl. 0 0
& 0 0 fragments
LLJ polystyrene/foam)
<) Beverage
< Food wrappers 0 0
@ L bottles 0 0
Other jugs or
_ 0 0 Jars 0 0
containers
Other glass 0 0

Straws 0 0




CoCoRaHS https://www.cocorahs.org/

« Community Collaborative Rain, Hail, & Snow Network
* Precipitation data used by NWS!



https://www.cocorahs.org/

The GLOBE Program https://www.globe.gov/

* Global Learning
and Observations
to Benefit the Environment

 Global network

 Many projects are available ! 5" '
« Atmosphere e
« Hydrology et o e ——
* Land Cover e
e Soil
* Biology
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https://www.globe.gov/

GLOBE data visualization vis.globe.qgov/GLOBE/

e Student collected data from 6 continents!

(%) GLoBE

8

= Protocol Layers

) Solar Noon Temperature Dailies
Contours

(® Land Cover Classification

Contour Layer Opacity

Land Cover Interval Update

e Atmosphere
e Biosphere
e Hydrosphere

e Pedosphere (Soil)
Soll Temperature and Moisture

e Pedosphere (Soil)
Soll Characterization



http://www.vis.globe.gov/GLOBE/

Adopt a Drifter buoy https://www.adp.noaa.gov/

GLOBAL DRIFTER MAP OCEAN CURRENTS MAP RESOURCES ~ CONTACT US FA



https://www.adp.noaa.gov/

Teacher at Sea: https://teacheratsea.noaa.gov

* Note: Website is being updated. New applications in 2023.

Collect
tissue
samples
& the
otolith
from the

| \ . Red
§ : Snapper

How to Apply Contact Us Year in Revie

ABOUTTAS | PASTSEASONS | ALUMNI | RESOURCES | MEDIAGALLERY |

QUICK LINKS FOR TEACHERS
Program Highlights
Frequently Asked Questions
Teacher Blogs

How to Apply

2019 Season

QUICK LINKS FOR ALUMNI

Resources

Stay Connected

Alumni Spotlight

% & B0

ALUMNI SPOTLIGHT PHOTO OF THE WEEK

FROM THE TAS BLOG

Kathy Schroeder: My Journey Ends
but will Never Be Forgotten,
2,2019

Linda Kurtz: Reflections from



https://teacheratsea.noaa.gov/

Professional development from the American
Meteorological Society (AMS)

https://www.ametsoc.org/index.cfm/ams/education-careers/education-program/k-12-teachers/

* Fully funded summer PD programs:

* Project Ocean

* Project Atmosphere
* Online content and fee opportunities also available through

DataStreme

Project Atmosphere

Join fellow science teachers from across the
country in Kansas City, Missouri, at NOAA's
National Weather Service Training Center
(NWSTC) and learn from experts in
meteorology and the atmospheric sciences,
while gaining valuable field experience.
Travel, lodging, meals, and all materials are
provided for the one-week, on-site portion.
Participants are required to complete online
course components prior to the on-site
portion using a course management system.

LEARN MORE

Project Ocean

Explore the physical foundations of
oceanography in Chestertown, Maryland and
gain hands-on experience in oceanographic
research through an excursion on the
Chesapeake Bay. Travel, lodging, meals, and
all materials are provided for the one-week,
on-site portion. Participants are required to
complete online course components prior to
the on-site portion using a course
management system.

LEARN MORE

(N

DataStreme
Atmosphere

Learn about the atmospheric
environment, its interaction with other
components of the Earth System, and
the implications of those interactions
on humankind.

LEARN MORE

DataStreme
Ocean

Dive into ecosystems and life in the
ocean as you investigate the

interrelationships between the ocean,

atmosphere, and climate.

LEARN MORE

DataStreme Earth's
Climate System

Using real-time data and results from
the most recent National Climate
Assessment, discover causes of both
natural and anthropogenic climate

change.
LEARN MORE
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https://www.ametsoc.org/index.cfm/ams/education-careers/education-program/k-12-teachers/

Educator opportunities:
www.noaa.gov/education/opportunities/educators

Home / Education
Education home About NOAA v Resource v Educator Student Grants & networks
Education collections opportunities opportunities

Educator opportunities

Find information about educational opportunities that are available to educators through NOAA.

Showing 13 of 13 opportunities

<

Show opportunities for  College & university % All Opportunities

ACLIPSE: Advancing Climate Literacy through investment in In-Service and Pre-
Service Science Educators &'

The ACLIPSE course engages grade 6-12 teachers and teacher candidates in climate science/change activities
using authentic data. ACLIPSE uses climate science as the context for applying current research about teaching
and learning aligned with the Framework for K-12 Science Education. Educators and their students also improve

their skills for using and interpreting real- and near real-time data. ACLIPSE includes instructional materials
developed with NOAA's financial and scientific support.

Audience: College & university, K-12 educators
Opportunity Type: In person, Online
Georgia Sea Grant Marine Education Fellowship &'

This is a year-long internship funded by Georgia Sea Grant and located at the University of Georgia's Marine
Education Center and Aquarium in Savannah, Georgia.

Audience: College & university
Opportunity Type: In person, Scholarships & fellowships

LiIMPETS Teacher Workshops &'

LiIMPETS is an environmental monitoring and education program for students, educators, and volunteer groups
throughout California. Approximately 6,000 teachers and students per year along the coast of California are
S .
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http://www.noaa.gov/education/opportunities/educators

Student opportunities
www.noaa.gov/students

* Be sure to check out our flagship scholarship programs:
Hollings & EPP/MSI



http://www.noaa.gov/students

Interactive Quiz on Blooket.com

Bait 100 T
hooks aboard ‘%
the NOAA [l = 88—
Oregon II |
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Request: Help NOAA help youl!

Take our 3 minute Multimedia Needs Assessment.
Tell us the kinds of multimedia resources you want NOAA to
create for your students, and your professional development.

.. S0
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Questions?

dharrington@marinesanctuary.org
Maronda_Hastie@dekalbschoolsga.org
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mailto:dharrington@marinesanctuary.org
mailto:Maronda_Hastie@dekalbschoolsga.org

NOAA in your backyard: https://www.noaa.gov/education/noaa-in-your-backyard

NOAA data education resources:
https://www.noaa.gov/education/resource-collections/data

NOAA Education searchable database (in beta): www.noaa.gov/education/resources
NOAA Data Discovery Portal: https://data.noaa.gov/

National Centers for Environmental Information (NCEI): https://www.ncei.noaa.gov/
National Weather Service: https://www.weather.gov/

JetStream: An online school for weather: https://www.weather.gov/jetstream/

River forecasts: https://water.weather.gov/ahps/

Climate Data Online (past weather): https://www.ncdc.noaa.gov/cdo-web/

Climate at a Glance: https://www.ncdc.noaa.gov/cag

Climate at a Glance tiny tutorial: https://www.noaa.gov/education/resource-collections/data/tiny-tutorials/climate-at-glance

Climate.gov maps & data: https:/climate.gov/maps-data

The Climate Explorer: https://crt-climate-explorer.nemac.org/

Global Monitoring Lab atmospheric data: https://gml.noaa.gov/dv/iadv/

Paleoclimatology data: https://www.ncei.noaa.gov/products/paleoclimatology

NOAA View data exploration tool: https://www.nnvl.noaa.gov/view

Science On a Sphere (SOS) Explorer mobile app:
https://sos.noaa.gov/sos-explorer/mobile-faq

NOAA Satellites:
https://www.nesdis.noaa.gov/real-time-imagery/imagery-collections

GOES East and West satellite imagery: https://www.star.nesdis.noaa.gov/GOES/index.php

National Snow & Ice Data Center: https://nsidc.org/
Repeat glacier photography: https://nsidc.org/data/glacier_photo

National Data Buoy Center: https://www.ndbc.noaa.gov

Sea level rise viewer: https://coast.noaa.gov/slr

Great Lakes Environmental Research Lab: https://www.glerl.noaa.gov
Integrated Ocean Observing System (I00S): https://ioos.noaa.gov

CLEAN climate & energy education network: https:/cleanet.org/index.html

ACLIPSE climate and data: https://mare.lawrencehallofscience.org/curriculum/climate-data-aclipse-activities

Oysters in the Chesapeake Bay: https://oceanservice.noaa.gov/education/oysters-in-the-chesapeake-bay/welcome.html

Data in the Classroom: https://dataintheclassroom.noaa.gov/

Federal citizen science projects: https://www.citizenscience.gov/

NOAA citsci suggested projects:
https://www.noaa.gov/work-with-us/volunteer-opportunities-citizen-scientists

CoCoRaHS: https://www.cocorahs.org

The GLOBE Program: https://www.globe.gov

GLOBE data visualization https://vis.globe.gov/GLOBE/
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https://www.weather.gov/jetstream/
https://water.weather.gov/ahps/
https://www.ncdc.noaa.gov/cdo-web/
https://www.ncdc.noaa.gov/cag
https://www.noaa.gov/education/resource-collections/data/tiny-tutorials/climate-at-glance
https://climate.gov/maps-data
https://crt-climate-explorer.nemac.org/
https://gml.noaa.gov/dv/iadv/
https://www.ncei.noaa.gov/products/paleoclimatology
https://www.nnvl.noaa.gov/view
https://sos.noaa.gov/sos-explorer/mobile-faq
https://www.nesdis.noaa.gov/real-time-imagery/imagery-collections
https://www.star.nesdis.noaa.gov/GOES/index.php
https://nsidc.org/
https://nsidc.org/data/glacier_photo
https://www.ndbc.noaa.gov/
https://coast.noaa.gov/slr
https://www.glerl.noaa.gov/
https://ioos.noaa.gov/
https://cleanet.org/index.html
https://mare.lawrencehallofscience.org/curriculum/climate-data-aclipse-activities
https://oceanservice.noaa.gov/education/oysters-in-the-chesapeake-bay/welcome.html
https://dataintheclassroom.noaa.gov/
https://www.citizenscience.gov/
https://www.noaa.gov/work-with-us/volunteer-opportunities-citizen-scientists
https://www.cocorahs.org/
https://www.globe.gov/
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https://www.adp.noaa.gov/

	Slide 1: How to use NOAA data: A guide for educators
	Slide 2: What’s today’s weather?
	Slide 3
	Slide 4
	Slide 5: Who are you?
	Slide 6: Questions to answer today
	Slide 7: What is NOAA?
	Slide 8: Where is NOAA?
	Slide 9: NOAA in your backyard
	Slide 10: NOAA has petabytes of data!
	Slide 11: Where does the data come from?
	Slide 12: Ground-based observations
	Slide 13: NOAA by sea
	Slide 14: NOAA in the air
	Slide 15: Observations from space
	Slide 16: How can use NOAA data in your classroom?
	Slide 17: Does data fit into your curriculum?
	Slide 18: NOAA data education resources website  https://www.noaa.gov/education/resource-collections/data 
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Searchable database in beta! www.noaa.gov/education/resources 
	Slide 23: Major data repositories
	Slide 24: NOAA Data Discovery Portal: https://data.noaa.gov/ 
	Slide 25: National Centers for Environmental Information (NCEI): https://www.ncei.noaa.gov/ 
	Slide 26: NCEI: https://www.ncei.noaa.gov/ 
	Slide 27: Recommended data resources Weather, climate, ocean, coasts, Great Lakes Educational data resources
	Slide 28: National Weather Service:  https://www.weather.gov/
	Slide 29: JetStream: An online school for weather https://www.weather.gov/jetstream/  
	Slide 30: River forecasts:  https://water.weather.gov/ahps/
	Slide 31: Climate Data Online (past weather) https://www.ncdc.noaa.gov/cdo-web/ 
	Slide 32: Climate at a Glance https://www.ncdc.noaa.gov/cag/ 
	Slide 33: Climate at a Glance tiny tutorial
	Slide 34: Climate.gov maps & data https://climate.gov/maps-data 
	Slide 35: The Climate Explorer  https://crt-climate-explorer.nemac.org/ 
	Slide 36: Global Monitoring Lab atmospheric data: https://gml.noaa.gov/dv/iadv/ 
	Slide 37: Paleoclimatology data https://www.ncei.noaa.gov/products/paleoclimatology 
	Slide 38: NOAA View data exploration tool: https://www.nnvl.noaa.gov/view/ 
	Slide 39: Science On a Sphere (SOS) Explorer mobile app: https://sos.noaa.gov/sos-explorer/mobile-faq/ 
	Slide 40: NOAA Satellites  https://www.nesdis.noaa.gov/real-time-imagery/imagery-collections 
	Slide 41: GOES East and West satellite imagery  https://www.star.nesdis.noaa.gov/GOES/index.php 
	Slide 42: National Snow & Ice Data Center: https://nsidc.org/
	Slide 43: Repeat glacier photography https://nsidc.org/data/glacier_photo/ 
	Slide 44: National Data Buoy Center https://www.ndbc.noaa.gov/   
	Slide 45: Sea level rise viewer: https://coast.noaa.gov/slr/
	Slide 46: Great Lakes Environmental Research Lab https://www.glerl.noaa.gov/
	Slide 47: Integrated Ocean Observing System (IOOS): https://ioos.noaa.gov/
	Slide 48: Curriculum and Lessons
	Slide 49: CLEAN climate & energy education network https://cleanet.org/index.html 
	Slide 50: ACLIPSE climate and data https://mare.lawrencehallofscience.org/curriculum/climate-data-aclipse-activities 
	Slide 51: Oysters in the Chesapeake Bay https://oceanservice.noaa.gov/education/oysters-in-the-chesapeake-bay/welcome.html 
	Slide 52: Data in the Classroom https://dataintheclassroom.noaa.gov/ 
	Slide 53
	Slide 54
	Slide 55: Investigating El Niño
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81: Students and professors  as collectors of data: Citizen science &  professional development
	Slide 82: Citizen science
	Slide 83: Citizen science at NOAA
	Slide 84: Marine Debris MAP – Cape Lookout
	Slide 85
	Slide 86: CoCoRaHS https://www.cocorahs.org/
	Slide 87: The GLOBE Program https://www.globe.gov/
	Slide 88: GLOBE data visualization vis.globe.gov/GLOBE/  
	Slide 89: Adopt a Drifter buoy https://www.adp.noaa.gov/ 
	Slide 90: Teacher at Sea: https://teacheratsea.noaa.gov 
	Slide 91: Professional development from the American Meteorological Society (AMS) https://www.ametsoc.org/index.cfm/ams/education-careers/education-program/k-12-teachers/ 
	Slide 92: Educator opportunities: www.noaa.gov/education/opportunities/educators  
	Slide 93: Student opportunities www.noaa.gov/students  
	Slide 94: Interactive Quiz on Blooket.com
	Slide 95: Request: Help NOAA help you!
	Slide 96: Questions?  dharrington@marinesanctuary.org Maronda_Hastie@dekalbschoolsga.org   
	Slide 97

