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Welcome to Virtual NOAA CoastWatch Booth at the St. Petersburg Science Festival! This
activity is designed for ages 8 and up (those under 12 might need some assistance from
a parent or older sibling or friend).

We have a few fun activities for now (and later) that will help you
understand how some NOAA scientists study the ocean from
space! Later on after you finish your activities we recommend you
watch this Ocean Science from Space YouTube video of Dr. Cara
Wilson, a NOAA fisheries scientist, as she describes in more
detail how satellites help us ‘see’ what is going on the ocean. The
common term scientists use for ‘seeing the ocean’ from a satellite
is Remote Sensing.

1-The first activity is to just go to the webpage we have set up just
for you and read the first 2 sentences in the pop-up window:
https://coastwatch.noaa.gov/cw_html/sciencefest.html

Once the page opens you can become familiar with the page k = b ¥
details: what a legend tells you, the ways to move around the globe, how to change dates,
zooming in/out — and of course how to get back to the main activity list again so you can try the
next thing! These are covered on page 2 of the study guide, or you can skip ahead to page 3
and begin activity 2.

Clicking the X in the upper right closes the FEATURES popup window and brings you to today’s
ocean color page. Remember: just click the FEATURES button to come back to this screen!

C & coastwatch.noaagov/cw_htmi/sciencefesthtml ‘ * O H *» @

Features: Can you identify these ocean features?
CoastWatch Data Portal

Try selecting any date and zooming in and out and moving around on the screen. Be patient it can take a

moment to load.

Try to identify the following oceanographic features below. Click the 'Features’ button to return to this

window and select another feature.

Ocean Color (Chlorophyll-a)

«  Algal Bloom |Look for the open ocean algal blaom that appears almost every year in the Pacific Ocean
Sea Level Anomaly

s Warm Core Eddy |Warm core eddies rotate clockwise in the Northern Hemisphere. They appear circular, warmer,
and also are slightly elevated compared to surrounding waters. Use Altimetry data to look for the feature in the Gulf
of Mexico.

wise in the Northern Hemisphere. They appear circular

cooler, and also we i1 waters. Use Altimetry or Temperature data to look for the feature

in the Atlantic an

Sea Surface Temperature

+  Loop Current | The Gulf of Mexico loop current is a persistent feature, meaning itit usually always present. This
feature often generat: ddies in the Gulf of Mexico. Can you spot this feature as it's about the form an eddy? Can

you tell from the imagery if the eddy will have a warm or cold core? Look at it a month later, did it create an eddy? Do

ocean faatures change quickly?
Hurricanes / Tropical Cyclones

« True color |Visible and true color imagery appears as we would see the earth with our eyes. This image, from GOES-

16, shows Hurricane Teddy over warm tropical water.
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https://www.youtube.com/watch?v=c2mJC3aseeg&list=PL1CGd4Scv4GICVRODGA8RRvzocNN1lL8H&index=4&t=713s
https://www.pfeg.noaa.gov/%7Ecwilson/
https://www.pfeg.noaa.gov/%7Ecwilson/
https://coastwatch.noaa.gov/cw_html/sciencefest.html
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Be patient! It can sometimes take a little while to load...find these on your screen and
practice!

On the CoastWatch Ocean Color page you can see the FEATURES button at the
top by the red arrow.

Next to that button are the ZOOM buttons (red box) to make the screen zoom out
or zoom in.

Just below and to the right of them (the purple box) is your color LEGEND — in
this case it shows the amount of chlorophyll in the water. The lighter colored

blue water is where more chlorophyll is found in the ocean and the darker blue is
where there is less. Depending on the page, the legend might show you Sea
Surface Temperature or how high or low the Sea Surface is, so remember to look
at the Legend to help you find out what the color means. And if that legend gets
in your way you can just click on the X in the upper right of the legend box and
close it out — and refresh your page to get it back again.

Finally, the DATE is shown in the orange box. You will use this box to choose
dates over the last few years to find different features in this activity. Remember!
After you select your date, do not forget to click the APPLY button in the lower
corner of the box!

| G-} @ coastwatch.noaa.govy/cw_htmi/sciencefesthtml * Q n * @ :
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2- Okay — let’s get started! Click the zoom out’ button 2 times. What do you see?
Does it look like a map? Where is the United States? Do you know the name of this
Ocean that is in the middle of your screen? What is the name of the island group in the
center of the map in the middle of that Ocean?
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The bright colors on this image is what NOAA scientists call false color — it is not a
photograph or the true color of the ocean, but it represents the satellite detector’s view
of the ocean. Chlorophyll is found in phytoplankton, microscopic plants in the ocean.
Satellites cannot ‘see’ the chlorophyll in just one phytoplankton or even 1000 of them,
but satellites can detect the chlorophyll when there are millions of them in the surface
waters.

3- Now put your curser in the middle of the screen, click and hold it down while dragging
to the left or the right. What happens? What countries do you see? What happens
when go the other direction?

4- Now try the same thing dragging it downwards. Can you see the Arctic and
Greenland on the map?
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5- Now drag it upwards. Do you see Antarctica on the map?

Did you happen to notice that the false color drops out when you go closer to the poles?
You can still see the map layer though. This is just a feature of this page, but don’t
worry scientists have satellites that can see what happens at the poles too!
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6- OK, now let’s find where WE live in Florida! Can you click and drag your curser back
to find the Gulf of Mexico and Florida?

7- Once you find Florida, click the Zoom In button 3 or 4 times. What happens to the color as
you zoom farther in? It becomes blocky, or pixelated, doesn’t it? Read on to learn more
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The color pixels show the resolution or size of the block of satellite imagery used, in
this case 9 square kilometers. NOAA scientists have access to different resolutions and
can ‘see’ the ocean as fine as 250 meter resolution using satellites. And other types of
remote sensing technology allow NOAA scientists to ‘see’ down to 1-meter resolution!

Even though you might look at this image and think it is not much information, realize
that it would take several hours for scientists on a boat to capture 9 square kilometers (1
pixel) of data nearshore — and MUCH longer to go far offshore! NOAA Scientists can
capture so much more information about the surface of Earth using satellites in just one
day than scientists on cruises. But we still need NOAA shipboard scientists to
investigate what is happening below the surface, deeper than satellites can detect.

8- So now that you are sitting in more familiar territory in the Gulf of Mexico take a look
around see if you spot any cool looking chlorophyll feature you might want to find out
more about? Remember the warmer colors mean higher chlorophyll and more
phytoplankton. Why do you think there might be more phytoplankton closer to beach?

When you are ready to begin exploring more cool ocean features that Satellites help us
see, just click the FEATURES button at the top of the screen — and let your adventures
begin!

Remember: Be sure to read all the instructions next to each button before you click it!

9 - ALGAL BLOOM: This is an Ocean Color page — it shows the amount of chlorophyll
in the surface waters of the Pacific Ocean near the Hawaiian Islands (in the lower left of
the image). Chlorophyll in the ocean is just like
chlorophyll on land — it is found inside plants! In this case
tiny plants that live in the ocean called phytoplankton. It
turns out lots of ocean animals love their veggies!
Phytoplankton are the basis of the marine food web and
are called producers because they use chlorophyll to turn
sunlight and carbon dioxide into energy. Phytoplankton
are eaten by microscopic crustaceans and by jellyfish and
then bigger fish, crustaceans and jellyfish eat those on up
the food web to the highest-level predators.

9a- Choose a date from late in September 2020 and view it.

9b- Then choose a date from June 2020 and view it. Do you see the changes in
chlorophyll in the center of the screen? What time was there more chlorophyll in the
Pacific Ocean? September or June? What are some reasons why you think that might
happen?

You might think more algae in the ocean should always be a good thing that leads to
more fish, right? Not always! You can find out more about Harmful Algal Blooms
here: https://www.noaa.gov/what-is-harmful-algal-bloom
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https://www.google.com/url?q=https://www.noaa.gov/what-is-harmful-algal-bloom&sa=D&source=hangouts&ust=1601408752293000&usg=AFQjCNHRZBkRzv2LM3zOrPwZEzDYtdgyzQ
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Before you check out these next 2 features you may want to learn just a bit about
eddies by going here: htips://oceanservice.noaa.gov/facts/eddy.html

So, eddies are a lot like moving neighborhoods in the ocean that form and are driven by
circulation. There are two kinds of eddies: warm core and cold core — and their inside
water temperatures are just like their names!

GPS
\" satellite
- Y

10- WARM CORE EDDY: Read all
the instructions to the right of the
button! Altimetry measures the
e height of the sea surface, in this
case more orange colors mean the
water is slightly higher. Warm core
eddies are circular, and this big
mass of water is rotating! Eddies
often move so far that they bump
S ahiude into the shore and break up!

s--h;,grfac- 10a-Change the dates of the
imagery weekly and watch what
happens to it between August 21,
2020 — September 30", 2020! How many high sea surface (orange) spots do you see
in the earlier images from August? How many do you see on September 24"? Are
they always circular? Which direction did the warm core eddy travel?

Jason- 3

W 4—— Altimeter

,.-m

11- COLD CORE EDDY: Read all the instructions to the right of the button! Altimetry
measures the height of

the sea surface, in this GFDL CM 2.6 Ocean Slmulatlon

case bluer COIOrS mean Sea Surface Temperature

the water is slightly lower
and redder colors mean
the water is slightly higher.

11a- Zoom out several
clicks. How many cold
core eddies (Blue) do you
see? How many Warm
core features do you see?
Take a look at the image a
few days to 3 weeks later.
What happened to the
cold core eddies?

1 blays a7



https://www.google.com/url?q=https://oceanservice.noaa.gov/facts/eddy.html&sa=D&source=hangouts&ust=1601408752293000&usg=AFQjCNE_xrGD6S57HZDgyJ4Dfy3Vg0oPKw

Before you check out the Loop Current feature you can find out more about the Loop
Current here: https://oceanservice.noaa.gov/facts/loopcurrent.html

A major feature in the Gulf of Mexico is the Loop Current. It drives the circulation in the
Gulf of Mexico, and it meets up with the Gulf Stream as it departs the Gulf of Mexico
along the East Coast of Florida. The loop current is slightly higher than the surround
waters in the Gulf of Mexico — remember orange-red colored water are higher.

12- LOOP CURRENT: Read all the
instructions to the right of the button!
Compare the images for April 18, 2020,
May 8™, 2020, and May 12, 2020. Do
you see the dark orange ribbon of water
—on April 18" it almost looks like a
balloon. The May 8-12%" images show
the ring pinched off and you can see it
in the upper left corner of the Gulf of
Mexico. If you want to, you can see
what happens each day by clicking
through all the images between April
18" and May 12" You can almost see
it as a movie!

In fact, scientists do create movies by compiling these images to examine features in
the ocean over time. It helps them learn what caused the features and what
consequences to the environment those features created. For example if a warm core
eddy forms where there is a harmful algal bloom off Florida it can move inside the eddy
all the way across the Gulf of Mexico until it breaks apart at the coastline and create a
new harmful algal bloom off Texas! Movies and images help scientists communicate
with NOAA managers, other scientists, and the public. Can you think of any similar-
looking satellite ‘movies’ you might see every day on your TV at home? Hint: you might
see it on the news broadcast. If you guessed weather, you are correct! NOAA
oversees collecting weather data for the entire United States! You can find some fun
NOAA Weather activities here: https://www.weather.gov/owlie/

13- Just for fun check out the TRUE COLOR images of
hurricanes. Just like the name says these are true color
images of storms — not the false color images we saw in the
other ocean feature activities. See if you can locate these
storms from 2020.

Hurricane Douglas — look In the Pacific off Hawaii, on July 24"
Hurricane Genevieve —Pacific off Mexico, August 17"
Hurricane Paulette — Atlantic off Africa, September 11th & 22"
Hurricane Sally — In the Gulf of Mexico, September 14"
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Congratulations!

Wow! You were a great ‘armchair oceanographer’! NOAA CoastWatch hopes you had
fun finding some ocean features using NOAA’s satellites.

Maybe this inspires you to ask your teacher to help you learn more about satellites, or
about the oceans all over Earth and right here in your own back yard!

Maybe you even want to be a satellite oceanographer for your career, like NOAA
CoastWatch Node Manager Andrea VanderWoude! < Check out her story at that link!

https://www.nesdis.noaa.gov/education

And later, don'’t forget to see Dr. Wilson’s Ocean Science from Space YouTube video!
Teachers can find more oceanography from space resources and lesson plans here:

Parents you can find out more about NOAA CoastWatch here:
https://coastwatch.noaa.gov/cw/about-coastwatch.html

All graphics and photos are credited to NOAA and/or NOAA CoastWatch.
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