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https://land.codeforanchorage.org/

About the UCAR Center for Science Education

e [Develop educational experiences sgg};ggyggﬁﬁgﬁ
and resources

e (reate connections to Earth
systems science for all learners

e Build pathways towards a
scientifically literate society

SciEd website: scied.ucar.edu
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https://scied.ucar.edu/

In partnership with...

CENTER FOR Oce an %
Leadership

E ASSOCIATION

SCIENCES BOWL®
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Which seal
are you
feeling today?
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What ocean
science topics
do you
currently teach
about?
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What else would you like to know
about the ocean?
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In today’s workshop..

Quick review of ocean science basics

100S Association & how we observe the ocean
Share activities related to ocean observing

Learn how you can get involved with the National
Ocean Sciences Bowl (NOSB)

e [iscover additional learning resources from Scitd
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is forming?

; How does air move and change when
=N a storm

IVLAR BALLOO]
BEING HEATED
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How does the oceadn
influence the Earth system?

— ————
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The ocean is the main source of humidity & weather

the water cycle, the
ocean generates
about %3 of the
global precipitation
that falls on land
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https://gpm.nasa.gov/

Ocean circulation moves heat around the planet

Thermohaline circulation -
the ocean’s conveyor belt!

e C(old, dense water sinks to
create deep ocean
currents
Moves heat from the
tropics to the poles
A complete cycle can take
1600 years or more!

UCAR CENTERFOR ] 7 \ —
¢/ SCIENCE EDUCATION AR OQ— v.4 v


http://www.youtube.com/watch?v=jOVvXDI0KbY

The ocean stores (and releases) heat

e (cean+land absorbs 47% of incoming
solar energy

o Ocean covers 71% of the surface, low 45"
albedo

e Maintains global temperatures

o Slow to warm up & slow to cool down

e JStabilizes Earth's climate system

o Absorbing 30% of excess heat Ocean Heat Trends (1993-2024)
trapped by greenhOUSE gases 1993-2024 Change in ocean heat content (W/m?) NOAA Climate.gov
depth: 0-2000m | e | Data: PMEL
-6 0 6
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Most of the warming over the last 50 years has
happened in the ocean (90%)

Annual ocean heat content compared to average (1993-2019)
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https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content

The oceanis a

Atmosphere Carbon Cycle

carbon sink

e (rganic matter &
dissolved CO, sinks to
the sea floor; remains
there for centuries

e The ocean absorbs
317 of CO, emissions
created by human
activity
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The ocean is a source of oxygen

pvroducne"‘sct_)%-of“
oxygen through
photosynthesis
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The ocean
IS O

source of
biodiversity

and food

e 25% of all known
species live in the
ocean

e Supplies food for
over J billion humans

7.
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How do we know what’s
happening in the ocean?

— ————
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Anna Barboza

Program Specialist, IOOS Association

I0O0S Science and Learning Resources



U.S Integrated Ocean Observing System (100S)

i ?
@ IOOS ‘ Integrated Ocean Observing System What is 10057

The U.S. Integrated Ocean Observing System (I00S)
network connects 11 Regional Associations (RAs)
and their partners to collect and share ocean
observing data about our ocean, coasts,

CAR I COOS Ocean Information forgrgig,g anGreat La kes.

Northwest Associatior]
of Networked Ocean
Observing Systems

223 NANOOS

Alaska Ocean Observing System N E R AC O OS
= CENTRAL & NORTHERN C oot A SR, WS
CALIFORNIA OCEAN — : Unasie U VRS
~== OBSERVING SYSTEM = PaCIOOS Ko ol e o s
GCOOS e PACIFIC ISLANDS OCEAN OBSERVING SYSTEM y Centeal/Northern Calfor e s maRacooS
b id-Atlan 00S.0T;]
A COASTAL OCEAN SOUTHERN CALIFORNIA e ‘ e
= OBSERVING SYSTEM YEARS % COASTAL OCEAN e S
OBSERVING SYSTEM S Bt

great lakes
observing system f('.? SE




U.S Integrated Ocean Observing System (100S)

What does 100S do?

Data
Centers

HF
Radars

hung Ll : = : : Observe: Using different observing
| == :‘L q ‘ " :
¢ A iﬂ = e — 3 technologies such as buoys, underwater
) ,\L & ,} ; R,

ﬁrfam - . AA
o rifters
— .

gliders, sensors, and more.

Inform: Observations are publicly
available tailored to community needs.

Support decisions: Develop data
information products and decision
making tools.

IOOS RAs’ technologies provide near
real-time updates and historical data

available on the Regional Data Portals.

100S
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https://ioosassociation.org/technologies-tools/
https://ioosassociation.org/data-portals/
https://docs.google.com/file/d/1wXJjRvaUW2F7FC802BQp7V1yWo1JEnVP/preview

Ocean Observations for Everyone

\ : : " OTT: Fishing for Hypoxia: An Academic-Industry-Tribal Partnership to Observe
Ocean information connects science to eve ryd ay the Coastal Ocean

Ilfe helplng us Understa nd Cha ng|ng Cond|t|0ns ‘ / OTT: Fishing for Hypoxia: An Academic-Industry-Tribal Partnership to Observe the Coastal Ocean
and weather patterns, make informed decisions, "2aN datal alaskatroliers gather year-round data |
and protect communities.

salmon fishermen are collecting data near fishing
spots and along transit routes as part of the new
Southeast Alaska Trolling Vessel Ocean
Measurement program. The Alaska Trollers

Ocean information supports: : , S

AOOS, Alaska Sea Grant, and UAF,

“Itis great to have a community-led observation
program, and to work with the trollers as an

* Research & Discovery: Study our oceans, & == F - .

research assistant professor Tyler Hennon, who is
the principal investigator of the project.

coasts, and Great Lakes - T oy

conducted vertical profiles of the water column

° Weather Forecasting: Improve T : ’ Vayo e hamd- el 1ottt o it goer

Hennon explained that regular measurements of
temperature, salinity, and pressure will help

forecasting and understand hurricane ' ket e
e SAFE HARVESTING the deep Pacific are brought to the surface and
conditions e

Real-time ocean and coastal data on tides, currents, water CTD's s also capable of measuring chlorophyll and
levels, and weather gives fishers and growers the insight they & detected the beginning of the spring

.
> Pu bl Ic safety: Coa Sta I an d b eac h Sa fety; need to plan vessel routes, time harvests, and avoid hazardous phytoplankton bloom near Sitka Fishermen attach instruments sighty larger
o conditions, reducing risk to personnel, vessels, and equipment Fishermen are currently taking measurements in o 3 ater Bottic to ther gecr to profie the

search and rescue, and public health

water column in a new partnership with the
while Supporﬂng healthy coastal ecosystems Frederick Sound, Sitka, and Chatham Strait. The

78 o ararm il oxand to Include waters neor Alaska Trollers Association. Photo by Jim Moore,
and aquaculture operations. ‘ 7/ prog - P!
R . &

L{% Wave Forecasting for Marine ; . _— —

y Operations at Wave Energy Test Site | ol

Connecting ocean and coastal conditions to PREVENTING LOSSES L/ N3
During a 2023 harmful algal bloom event, early alerts

local ecosystems, livelihoods, and economies. helped shellfsh rowers avoid tens o thousands of The U.S. Navy Wave Energy Test Site (

dollars in product losses by adjusting harvest schedules. WETS) off Kane‘ohe Bay. which is the first
Early warning tools and data from 100S give growers & o Y, % %
and public safety officials lead time for safer seafood. grid-connected site in the U.S., is strategically

located off the east shore of O‘ahu. Year-

Aquac_u\ture success depends on responding to round trade wind waves, seasonal north

changing ocean conditions before they become costly.

Data for site selection, coastal acidification data, swells, and occasional wind swells from

forecasts and alerts for low oxygen events and g passing systems provide a unique SN -

marine heat waves provide critical lead timeto " for testi As predicted, ocean conditions v

protect producers’ investments and stock. - > environment for testing wave energy enough to allow for modifications of the WEC
f 7 / converters (WECs), yet pose a challenge for shore cable anchor. Credit: P. Cross

site maintenance as well as WEC installation
and retrieval. The PaclOOS wave forecast has been providing reliable prediction of
wave conditions to support WEC testing and at-sea operations at WETS since 2014.
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I00S Education ToolKit

Table of Contents

Activity Name Page Number

I00S K-12 Education Toolkit

About the I00S Enterprise

The US. Integrated Oc
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4. Zoomin on Py
in the ocean.
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Build a Buoy
‘ Activity Instructions 4
Student Page 13
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Where to Surf in Hawai'i
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§  Activity Instructions 42
Student Page 48
___Marine HAB Detective
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Where Are the Tuna?
Activity Instructions 62
68

"‘E “ e o ( Student Page

Compilation of seven activities

o  Accompanying
powerpoints, worksheets,
and interactive activities

o Developed in English and
Spanish

© Themes: ocean
observations, coastal
hazards, ecosystem
changes, and seafood

Activities focus on place-based
case studies and leverage
existing resources from the
IO0S RAs
©  Customizable learning
experience
o Adaptable to local context
o Highlighting regional
perspectives


https://ioosassociation.org/wp-content/uploads/2025/04/IOOS_K-12_Education_Toolkit_FullDocument_Final.pdf

Build a Buoy

In this activity, students learn how buoys are made, deployed, used,
and maintained. They use materials from your classroom recycling
bin to build their own model buoy and test them out in a buoy float
challenge. Finally, they create a story about a day in the life of their
buoy.

Learning Goal

« Students will learn how different types of buoys collect data about
the ocean and how the data is used to inform decision-making.

Learning Objectives

Students differentiate between different types of buoys.

Students design and build a physical model of an
oceanographic buoy.

Students create a story that reflects their understanding of the
parts of an oceanographic buoy, how data is collected, and how
data flows to the end user.

Materials

Projector and computer with Internet access

Build a Buoy slide deck

Build a Buoy Student page

Oceanographic Buoy infographic

Buoys from Head to Toe infographic

Video: Ocean Buoys Awareness

Recyclable, reusable, and/or environmentally friendly materials
to build buoy models. See what you can find in your recycling bins

that can be repurposed for this activity and try to minimize the use

of new plastics and styrofoam as much as possible. Suggested
materials include but are not limited to:

= Aluminum foil or cans

= Repurposed plastic bottles

Cardboard (e.g., boxes, paper towel rolls)

= Paper
Plates, cups, bottles, or bowls

Popsicle sticks

Skewers

Toothpicks
= Corks

GRADE LEVEL

Upper elementary and
middle school

TIME

Two class periods
(about 80 minutes)

NEXT GENERATION SCIENCE
STANDARDS

.

3-5-ETSLI: Define a simpl
design problem reflecting
need or a want that includes
specified criteria for succes
and constraints on materials,
time, or cost.

MS-ETS1.4: Develop a model
to generate data for iterative
testing and modification o

a proposed object, tool, or
process such that an optimal
design can be achieved.

SEP: Asking Questions
and Defining Problems
Developing and Using Models

DCI ETS1.A: Defining an
Delimiting Engineering
Problems

DCI ETS1.B: Developing
Possible Solutions

CCC: Influence of Science
Engineering, and
Technology on Society
and the Natural World

OCEAN LITERACY PRINCIPLES

OLP6: The ocean and
humans are inextricably
interconnected.

OLP7: The ocean is
largely unexplored.

BUOYS FROM

Your
Challenge:
Build Your
Own Buoy
Model!

Anemometer

Controls
and battery
box

Anchoring
system
(below water)

Accelerometer

100S

ASSOCIATION
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https://ioosassociation.org/resources/k-12-education-toolkit/
https://ioosassociation.org/wp-content/uploads/2025/04/IOOS_K-12_Education_Toolkit_FullDocument_Final.pdf
https://docs.google.com/presentation/d/1njMq0gyudQfIgqgS7TvaOzhYMvKINxxEOyOlsSLejFA/edit?slide=id.p13#slide=id.p13

Weakened North

Where Are the Tuna? .

How Marine Heat Waves Are Changing Ocean Ecosystems Winae

LA T

cooling at oc:
surfas

D

contributes to mixed
layer haating by the
sun

100S” Z
Integrated Ocean //ﬁ

Observing System

UCAR CENTER FOR
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cooler water at del

e For grades 9-12 but adaptable
® Interpret data maps and explore impacts of marine heat
waves

Real Time Data Platforms:
e NANOOS NVS Fishers Platform
e NANOOS NVS Climatology Dashboard

2, UCAR CENTER FOR
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Where Are the Tuna?
STUDENT PAGE
Imagine you are a tuna fisher and want to find out whether you are likely to find tuna off the

Washington coast today. You are going to use the NANOOS Visualization System (NVS) to see if
tuna are likely in the area.

Remember:
« Tuna are in the Pacific Northwest region from July-November
* Most tuna catches occur when sea surface temperatures range from 16°C to 18°C (80.8°F to 64.4°F)

* Most tuna catches occur when sea surface chlorophyll concentrations range from 0.2 to 0.4 mg m?

Directions:
Part 1: Are you likely to catch tuna today?

1. Go to: nvs.nancos.org/Fishers

2. Use the zoom buttons to adjust your view to only the Washington coast, from the top of the Olympic
Peninsula to where the Columbia River empties into the bay along the Washington-Oregon border
(near Estoria).

3. Under Forecasts select Water Temp & Currents - Tuna to show water temperature and currents. The
temperature is shown with color and currents are shown with arrows on the map.

a. What are the warmest temperatures currently?

o

Where are the warmest temperatures — along the coast, farther from the coast,
or in Puget Sound?

o

What are the coolest temperatures currently?

a

Where are the coolest temperatures — along the coast, farther from the coast,
or in Puget Sound?

4. Under MODIS select Chiorophyll (1 Day).

6. If you were a tuna fisher, would you expect to catch tuna along the Washington coast right now?
Yes
No

« Is this what you would expect, given what you have learned about tuna migration and time of year?


https://ioosassociation.org/resources/k-12-education-toolkit/
https://nvs.nanoos.org/Fishers
https://nvs.nanoos.org/Climatology
https://docs.google.com/presentation/d/12dMmG8s0oLHuszRvOmksxt3MD3EH585Wqup0yVk7TQs/edit?slide=id.p1#slide=id.p1

Other RA Resources

PaclOOS Voyager Lesson Plans

e Grades 8-12
e Preparatory homework or classroom exercise

NANOOS Lesson Plans

e Grades 6-12
e Tailored for Pacific Northwest coastal hazards

GCOOS Satori Mystery

e Grades9-12
e Accompanying quiz and video

100S

ASSOCIATION
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https://gcoos.org/resources/for-educators/
http://www.youtube.com/watch?v=7-r941-f78I
https://www.nanoos.org/education/lesson_plans.php?utm_source
https://www.pacioos.hawaii.edu/education/voyager/

Other RA Resources

SECOORA Sea Level Rise Curriculum

® Grades 6-8
® Accompanying webinars to develop data
visualizations of sea level rise

For Bilingual Classroomes:
CARICOOS Waves Education Manual
e Four lesson plans with activity manuals

CARICOOS School- Education and Outreach
Page (Also in English)

e For all grade level educators

CARICOOS

100S

ASSOCIATION

UCAR CENTERFOR

(/ SCIENCE EDUCATION


https://secoora.org/education-outreach/sea-level-rise-curriculum/
https://school.caricoos.org/en/
https://school.caricoos.org/en/
https://secoora.org/education-outreach/sea-level-rise-curriculum/

Stay in Touch

o Get in contact with your local Regional Association
o Regional Association Newsletters

Follow us on LinkedIn

Anna Barboza | anna@ioosassociation.org

Let’s connect ocean information to your classroom ¢

and community I S;
=

ASSOCIATION E
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https://ioosassociation.org/regions/
http://linkedin.com/company/ioos-association/
mailto:anna@ioosassociation.org

What else can my
students do to learn about

the ocean?

— ————
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Inspiring Tomorrow’s Ocean Leaders

Science Competition Stewardship

an

J.

e High school academic competition

e Tests students knowledge of ocean
sciences including biology, chemistry, HRER
physics, geology, technology,
geography, and policy

e Regional competitions and a National S
Finals

JI

.).) 4

Great Lakes Bowl

Blue Crab Bowl

Los Angeles Surf Bowl -
os Angeles Surf Bow! .\ " Blue Heron Bowl

Garibaldi Bowl .‘x,\

- Hurricane Bowl| @ Southern Stingray Bowl
o A 1
3 | i
o - - ® '» Manatee Bowl
Tsunami Bowl Iy @ w Spoonbill Bowl |
P ad ) @ v

Aloha Bowl
M Regional Bowls

www.nosb.org

"=31 nosb@ucar.edu


http://www.nosb.org

More Than a Competition

Fills an important gap in high school education!

Highlights ocean-related career options
Develops future workforce pipeline
Focuses on career skill development
Provides important career mentoring and
connections

Supports professional development for
teachers

Includes hands-on field trips & award trips
Awards student achievement through
scholarship program

olai Storrs
(AK)

www.nosb.org
nosb@ucar.edu


http://www.nosb.org

=

2026-2027 Competition Year

Theme: From Source to Sea: Understanding Marine Debris
17 regional competitions in February and March
Virtual Finals competition - poster activity

1st place summer award trip - NMEA 2027, Honolulu, HI

www.nosb.org
nosb@ucar.edu

From Source

MARINE

Understanding



http://www.nosb.org

Time to Buzz-In

www.nosb.org

INT|
"=31 nosb@ucar.edu



http://www.nosb.org

Toss-Up Question

What commonly forms capillary waves? - P,
_—
W. Wind " "‘
X. Seismic activity
Y. Gravity

Z. An object breaking the surface of water

www.nosb.org
nosb@ucar.edu



http://www.nosb.org

Toss-Up Answer

What commonly forms capillary waves? - P,
_—
W. Wind " "‘
X. Seismic activity
Y. Gravity

Z. An object breaking the surface of water

www.nosb.org
nosb@ucar.edu



http://www.nosb.org

Bonus Question

What group behavior do fish exhibit that
makes swimming more efficient and reduces

predation risk?

www.nosb.org

"=31 nosb@ucar.edu



http://www.nosb.org

Bonus Question

Schooling OR shoaling

www.nosb.org
nosb@ucar.edu



http://www.nosb.org

Dive In to the NOSB

Get started at nosb.org today!

e Step 1. Identify the NOSB regional bowl closest to
you. Check out the competition map on our home
page.

e Step 2. Contact the coordinator for that region to see
if they have an opening for a new team and get
details on that regional bowl.

e Step 3. Find additional information on nosb.org for
forming a team, registering, and preparing for

competition!

www.nosb.org

"=31 nosb@ucar.edu


http://nosb.org
http://www.nosb.org

NOSB Resources

Sample Questions

Y Sample Questions and Studyv Resources g ey e et st i _
challenge questions from previous regional and Finals competitions. Buzzer Questions
For the buzzer questions, you will find examples of easy, moderate, and

difficult questions within each category. Questions about NOSB X
competition rules are also provided as a study resource. Team Challenge Questions (TCQ)

O l- - G . K t' B L k t These sample questions are provided to you as a guide for the level of
'e) h d ity for which students shokd e repared. These quesions are e Qui
nune Yuiz Games: Kkahoot an ooKe e — e Online Quiz Games
scientific knowledge. These questions should NOT be used as a
substitute for studying and preparing for the competition. Please see
Team Information for preparation suggestions and Rules to review
° [Theme Resource Pages Pessnt: AL competion ssions e proparty e
INOSB national office and cannot be released by anyone other than
the national office staff.

e Education and Career Resources

Study Resources

These study resources are provided to help you and your team prepare NOSE S Camm ity FLaotree D atabans

 Kahoot . _ _ i s fuionly
NOSB Q : Toss Up Itiple Choice - Round 1 ience i lesson plans, and and exciting.
findings. The NOSB and Center for Ocean Leadership also have marine o
P The Bowl® (NOSB) is a high school ition that provides a forum policy 1 jiuizted)VWebsites
R for stud their e §
P— I ;D udents - ocean sciences. New from tim ) )
K — i . time for the latest. Online Magazines
» 505plays 2 328 participants start? NO: i ified into 8 major
MARINE DEBRIS o e e i ion catsaoties Lesson Plans and Materials
OCEAN CONSERVATION F 3 g 5 D
Questions (20) ®showanswers | 8 &= not all competition questi il fall ithir i

and there will be questions that fall outside of these topics.
Competitions also have questions related to the theme in every round

‘What is NOT a desirable characteristic for mariculture
species?

Discover the Depths!

There are so many options for careers related to ocean and aquatic science. These career resources will give you
just a sense of those opportunities so that, with a mind open to possibility, you can chart your own course.

Only the academic programs of our Center for Ocean Leadership (COL) Affiliates and NOSB Regional Host
Institutions are featured below. Help us keep this list of resources up to date! Send any suggested edits to
nosb@ucar.edu.

Career Resources

Undergraduate Programs

www.nosb.org P—
nosb@ucar.edu



http://www.nosb.org

How will you connect
ocean science topics to
your students’ lives?

What will resonate with them?

UCAR CENTERFOR
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Marine Debris - we're all Connected

e Trash from inland areas travels through the watershed and ultimately
reaches the ocean
e Microplastics from wearing/washing clothes end up in the air/water

2, UCAR CENTER FOR
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Additional Resources
From SciEd
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UCAR Center for Science Education: scied.ucar.edu

Teaching Resources

Dive-in to our student-centered and teacher approved classroom activities,
curriculum units, picture books, special collections, and more.

Classroom Activities Curriculum Units Learning Zone

Peruse our collection of more than a Multi-day sequences of activities developed Visit this hub for short articles, interactives,
hundred K-12 lessons about the science of by Scikd educators through grant-funded images, and videos to help you learn how
our planet. collaborations. the Earth works.

UCAR CENTERFOR

‘7 SCIENCE EDUCATION


http://scied.ucar.edu

What do soda and the oceans h

scied.ucar.edu/activity/what-do-soda-and-oceans-have-common

Students observe the carbonation of cups of
soda at different temperatures.

Science concepts:

e Henry's Law: temperature and partial
pressures; how much gas can dissolve into
a liquid?

e (cean connection to the carbon cycle

e C(limate change: As temperatures rise, will
the oceans absorb less C0,?

UPDATED:

UCAR CENTERFOR

‘7 SCIENCE EDUCATION

3®)

ave in common:

Name:

What Do Soda and the Oceans Have in Common?
Student Activity Sheet

Learn About Henry's Law

As formulated in 1803 by William Henry, Henry's law states "At a constant temperature, the amount of a given gas that dissolves in a
given type and volume of liquid is directly proportional to the partial pressure of that gas in equilibrium with that liquid." In other words,
ata given temperature a gas will dissolve into a liquid to a degree that is determined by the balance between the undissolved gas and
the and the dissolved gasin the liquid.

Henry's Law
Ata constant temperature, the amount of a given gas that dissolves in a
given type and volume of liquid is directly proportional to the partial
pressure of that gas in equilibrium with that liquid.

Lipid
Let's take a look at Henry's law:
k=P Where kis a constant for each gas that can be looked up on a table, though when the temperature of
“gas a system changes so does the constant value of k. Pgasis the partial pressure of the gas in the parcel,
C and Cx is the concentration of the gas in the liquid solution. The concentration of the the gas in solution
x (solute) is directly proportional to the partial pressure of the gas above the liquid.
Molecular Process
Let's first consider how the process happens on a chemical level.
Carbon dioxide (CO,) is made up of one Water (H,0) is made up of two hydrogen
oxygen atom and two carbon dioxide atoms and one oxygen atom. Again, the
atoms. The atoms share the electron, but atoms share an electron, but not evenly.
unevenly; the oxygen side of the molecule This uneven sharing of electrons give water
has a slight negative charge. CO, is a molecules a slight positive charge near the
Cathon Dicat linear, symmetrical, molecule with a slight Water Molecule two hydrogen atoms and a slight negative
A loxide  negative charge on either end, which is charge near the oxygen atom, which is called
Molecule whyitis a (weak) non-polar molecule. apolar molecule.

The positive charge, or electron rich, area of the water molecule attracts the negative charge, or electron deficient are of the carbon
dioxide molecule allowing it to go into the solution.

To dissolve in the water, the CO, molecule must pass through the air-water-surface, where the CO, molecule gains an outer shell of the
H,0 molecule. This process tranfers the molecule from state t i

Pressure

Any parcel of gas, or air for example, contains a mixture of gases, each of which has a partial pressure that contributes to the total sum
of the pressure. The higher the concentration of a gas outside of the liquid, or partial pressure, the more gas of that gas will be able to go
into solution.
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Using Satellites to Learn About Animals

ied.ucar.edu/using-satellites-to-learn-ahout-animal

The Follow Me! Online Comic Book
<— Argos-4 instroment aboard the
General Atomics' OTB-3 Satellite
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- The Learning Zone

Home | Explore | LeormingZone / A Quaiity |/ Whotls Alr Qualty?

What Is Air Quality?

[ ] [ ]
When air quality Is good, the air Is clear and contains only small amounts of solid particle A re S 0 u rC e f 0 r u b I I C u n d e rSt a n d I n
and chemical pollutants. Poor air quality, which contains high levels of pollutants, Is often

hazy and dangerous to health and the er Alr quality is tothe
2 Ar Quality Index (AQ1), which is based on the concentration of pollutants present In the air

SR of science and to support learning for
secondary students

MAKE A THUNDERSTORM

Ar qualty along the of the Rocty Colorado goad (top) and
sametimes poor {Bottorm). Céten called *the brawn cloud* poce Gir quailty in this lacation Is froguently
caused by a thermal mvarsion, whare cold air descending from tha higher elevation mountains traps
vehicia sxhoust and pollitants rear the surface, resuting In hazy corditions that are high n palutans.
istock Dove Parsces (tes imegel. own K (bettorn moge)

Why Does Air Quality Change?

Because alr is always moving, air quality can change from day to day, or even from one
hour to the next. For a specific location, the air quality Is a direct result of both how air moves
through the area and how people are Influencing the air.

Humans Affect Air Quality
Geogmphlc features such as ranges, and land by people can
to In, or disperse from, an area. However, the types and

amounts ol pollutants entering the air have a much larger impact on air quality. Natural
sources, such as volcanic actlvity and dust storms, add some pollutonts to the air, but most.
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Learning Zone articles about the ocean
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Map of Ocean Circulation

o -
Home [ Explore | learningZone | Earth As A System | The Climate System / Transfer And Storage Of Heat In The Oceans e |~ ’r‘: S e
7 "
ASdS §1 1 @
Transfer and Storage of Heat in the - ,
] o 0
9 How Melting Arctic Ice Affects Ocean |\ T
7; P
Oceadns Currents @ N
Cold, Saline Bottom Curent
| |
In the North Atlantic, water heated near the equator travels north at the surface of the o
Seasonal temperatu re extremes are ocean into cold, high latitudes where it becomes cooler. As it cools, it becomes more IAN OCEAN —N
. . dense and, because cold water is more dense than warm water, it sinks to the deep
milder near Iarge bodies of water and ocean where it travels south again. More warm surface water flows in to take its place, Recirculated Deep Water
more extreme further inland because cools, sinks, and the pattern continues. =

water is slower to heat up and cool down

than air or even land. The ocean (as well

as other large bodies of water) have

considerable "thermal inertia.” They warm

slowly as heat is added, but also give up Sea surface temperatures. Pink and purple are
coolest (starting near 0° C). Orange and red are

that heat slowly as their surroundings cool. warmest (up to around 32° C).
NOAA

Here's an example. The average annual

temperatures in Valdivig, Chile, and in

Beijing, China are nearly identical.

However, the average temperature in the coldest month in Valdiviais 7° C (45° F), whi

Worldwide, seawater moves in  pattern of currents known
as thermohaline circulation, or the global ocean conveyor.
The currents flow because of differences in water density
and move between the deep and surface ocean,

Argonne National Laboratory
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Teacher Professional Development from SciED
Snowfall Measurement: In Support of Aviation, Nov 10th, 5-6pm: NSTA Web Series
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scied.ucar.edu/educators/teacher-professional-development/snow-science
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Tell us what you thought of today S Workshop

Please complete this short survey:
www.surveymonkey.com/r/PLTYBSH

UCAR CENTERFOR

(¢ SCIENCE EDUCATION


https://www.surveymonkey.com/r/PLTYBSH




