DRAFT SCRIPT: SOS MODULE #1

Our Protective Atmosphere

INTRODUCTION

[VISUAL CLIP #1: Geostationary Operational Environmental Satellites (GOES) –moving clouds – over the Blue Marble.] ~1 min
Welcome to the Science On a Sphere presentation of “Our Protective Atmosphere.”

Life on Earth depends on our protective atmosphere. The atmosphere shields us from harmful radiation from the sun and keeps the average surface temperature at a relatively balmy 59°F (15°C). We breathe the air, which provides oxygen to our bodies. 

This spectacular image, called the “Blue Marble,” shows the Earth as an astronaut in space would see it.  A fleet of spacecraft called satellites orbit the Earth and make measurements of the Earth’s surface and our atmosphere. 

The Geostationary Operational Environmental Satellites (GOES) captured these images of clouds. GOES satellites circle high above the Earth in a geosynchronous orbit, meaning that they stay over one spot above the Earth by matching our planet’s rotation. 

//Can anyone point out where we are on the globe? North America?//

{Wait for student response.}
[VISUAL CLIP #2: Blue Marble – no clouds; MODIS] >30 sec
This image shows a view of the Earth without clouds in the sky. Observations from the Moderate Resolution Imaging Spectroradiometer (MODIS) aboard NASA’s Terra satellite allow us to see how the land areas of the Earth would look without clouds.

[VISUAL CLIP #3: Animation of all satellites orbiting the Earth over Blue Marble.]
NASA’s Earth Observing System (EOS) is a fleet, or group, of satellites that fly around the Earth. Instruments travel aboard each satellite like students on a school bus who view the world through the windows. These instruments observe the Earth’s atmosphere and surface features—continents, oceans, ice, and clouds—in order to improve our understanding of the Earth and its protective atmosphere. 

The Earth Observing System satellites fly in a polar orbit, which means that they travel around the Earth from the North Pole to the South Pole and back in a continuous circle, taking measurements with their instruments. 

[VISUAL CLIP #4: 4-satellite images moving in A-Train formation.]
Within the Earth Observing System fleet of satellites is a smaller group of satellites called the A-Train. These satellites follow one another around our planet, much like the cars of a train follow one another along a train track. Aqua is the first satellite in the A-Train formation, followed by CloudSat, CALIPSO, and Aura.

Scientists hope to gain a better understanding of how the Earth’s climate is changing and what is causing these changes using A-Train satellite measurements.

[VISUAL CLIP #5: Aqua ‘paint’ animation; then show completed mosaic]
This image shows a simulation of the MODIS instrument on the Aqua satellite collecting data as it orbits the Earth. MODIS gathers data in the visible part and other parts of the electromagnetic spectrum—visible light is the light that we can see with our eyes. During each orbit, MODIS observes a different swath, or area, of the Earth’s surface. The satellite crosses over the same points on Earth’s surface at approximately the same time every day. This kind of orbit is called a “sun-synchronous” orbit.  It takes three days of observations to create a complete image of the Earth.

//Our eyes detect visible light. What are the colors in the visible spectrum? Hint: Think of the colors in the rainbow.//

{Wait for student response.} 

//Satellite instruments can detect other parts of the electromagnetic spectrum that our eyes cannot see. Can you name some of these other wavelengths of light?//

{Wait for student response.} 
[VISUAL CLIP #6: Electromagnetic Spectrum] 

//Answer: The colors in the visible spectrum are red, orange, yellow, green, blue, indigo, and violet. ROY G BIV//

//Answer: The visual part of the electromagnetic spectrum is only a small part. Other parts of the EM spectrum that aren’t detected by our eyes include infrared rays, ultraviolet rays, X rays, and gamma rays.//
Satellites collect data of our atmosphere in order to study its composition and structure. 

EARTH’S ATMOSPHERE

[VISUAL CLIP #7: View of outer space] ~24 sec
The Earth’s atmosphere is a thin layer of gases that surrounds our planet. Imagine the Earth as an apple—our entire atmosphere would be as thin as the apple’s skin! Three quarters of the atmosphere lies within about 11 km (7 miles) of the Earth’s surface and becomes thinner as the distance from Earth’s surface increases until you reach outer space. Though thin, our atmosphere keeps the Earth’s surface warm. 

The Earth’s atmosphere can be divided into four main layers—thermosphere, mesosphere, stratosphere, and troposphere. The layers of the atmosphere differ in temperature, chemical composition, air movement, and air density. 

 [VISUAL CLIP #8: Layers Sequence]
 [LS 1a: Thermosphere/ISS, satellites, shuttle, aurora clip]
An astronaut returning to the Earth from the moon would first encounter the layer of the atmosphere called the thermosphere at about 600 kilometers (370 miles) above the Earth. The thermosphere is where most of our satellites, space shuttles, and the International Space Station orbit our planet. From the ground, we can see the colorful dancing lights, known as aurora, that form in the thermosphere.

[LS 1b: Mesosphere/meteor shower]
The next layer that the astronaut would encounter is the mesosphere. The mesosphere is the layer of the atmosphere where meteors burn up and produce beautiful meteor showers. 

[LS 1c: Stratosphere/still of balloon orbiting.] ~ 30 sec
Continuing to descend through the atmosphere, the astronaut enters the stratosphere. Scientists measure ozone in the stratosphere using high-altitude research balloons and satellites. Like a protective cocoon, the layer of ozone layer in the stratosphere absorbs most of the harmful ultraviolet (UV) rays that come from the sun. 
Exposure to even small amounts of UV rays can result in a sunburn and over time can lead to premature aging of the skin, skin cancer, and cataracts. Without the ozone layer, UV rays would bombard our planet’s surface and make it a place where life could not live, except deep under the ocean.

[LS 1d: Stratosphere/SVS chemical model animation of O3 absorbing low-energy UV.]
This animation shows what happens when UV rays strike ozone in the stratosphere. Instead of penetrating the atmosphere and reaching the Earth’s surface, ozone molecules break apart as they absorb the UV rays and then recombine as they release their energy.
LS 1e: Troposphere/Mt. Everest and airplane.] ~15 sec
The last layer the astronaut encounters before reaching the Earth’s surface is the troposphere. This 360-degree panorama photo was taken at the top of Mt. Everest, the highest mountain in the world. From this vantage point, we can see that the Earth’s atmosphere is a thin layer of gases that surrounds our planet.
Nearly all of the Earth’s weather occurs in the troposphere. The densest part of the atmosphere, the troposphere contains between 80 and 90 percent of all the “air” in the atmosphere. 

The troposphere is where people, animals, and plants live. Most of us spend our entire lives in the troposphere. Every living thing that breathes depends on clean air for their survival.
WHAT IS AIR POLLUTION?
[VISUAL CLIP: Air pollution pictorial (hazy L.A. skyline; polluting factory on p. 12 of Aura Guide, noisy traffic, jet engines, etc.) over Blue Marble.]
The quality of the air we breathe depends on the amount of toxic or harmful chemicals—or air pollution—that make their way into our atmosphere. This air pollution can make humans and other living organisms sick or even shorten their lives. Therefore, federal and state governments regulate levels of air pollutants.
//Can anyone tell us what clean air is made of?// {Wait for student response.}

//Nitrogen, oxygen, and argon account for more than 99% of the gases in the atmosphere. Dry air consists of about 78% nitrogen (N2), 21% oxygen (O2), 0.9% argon (Ar), 0.04% carbon dioxide (CO2), and small amounts of other gases. The amount of water vapor in the atmosphere changes, or varies, but is about 1% on average. Ozone exists in the atmosphere in very small amounts and is measured in parts per billion. One part in one billion is a very small number that is equivalent to one raindrop diluted into 250 barrels, each holding 55 gallons of rainwater.// 

//What are some of the air pollutants you learned about in class?//{wait for students to respond.}

//The main culprits of air pollution include ozone, particulate matter, sulfur dioxide, nitrogen oxides, and lead, according to the 1977 National Ambient Air Quality Standards. However, there are also many other compounds that are considered air pollution, such as carbon monoxide, a colorless, odorless gas—that is why all homes need carbon monoxide detectors to warn us when this pollutant is in high concentration.//
//Can anyone tell me what sources produce ozone near the Earth’s surface?/{wait for student response.}

{The burning of fossil fuels like gas, oil, and coal are the major contributors to ground-level ozone.}
[VISUAL CLIP: Lights from space/fires.] 
Satellites easily detect light from cities at night, especially in the industrialized areas of the United States, Europe, and East Asia. This light comes from street lights, car lights, and even your front porch light. Since these lights are powered by the burning of fossil fuels, such as coal, the areas with the brightest light tend to emit the most pollution.

People in other parts of the world burn less fossil fuels, so heavily populated areas can appear relatively dark as compared to the United States. However, fires in the tropics and subtropics are clearly visible from space. These fires are set to clear forests, grasslands, and agricultural fields.

Where there’s fire, there’s smoke—and nitrogen dioxide, too. Nitrogen dioxide is an air pollutant.

[VISUAL CLIP: OMI global image of NO2; from Christian’s data over the Earth without clouds.]
This image shows the nitrogen dioxide over the globe as seen by the Ozone Monitoring Instrument, or OMI, aboard NASA’s Aura satellite, the caboose of the A-train. Nitrogen dioxide pollution is high where the fires are burning, such as in Africa and South America. The pollution is also high in nearly all of the industrialized areas of the world, such as the United States.  

[VISUAL CLIP: OMI NO2 pictorial (cities around the world w/pushpins for cities).]
Can you find your city on this map showing the United States? Is the nitrogen dioxide high in your city? Pollution is highest where the population is highest, such as in the northeastern United States, including New York, Philadelphia and Washington, D.C.

Maybe you or someone you know lives in the western United States. The nitrogen dioxide is highest in Los Angeles, San Francisco, and Phoenix.

WHAT CAN YOU DO ABOUT AIR POLLUTION?

[VISUAL CLIP: Back to GOES blue marble – end where started.  
Our atmosphere protects us from harmful UV rays from the sun and keeps our planet warm. We breathe the air, which we need to live. Air pollution threatens our health and the health of all living things. To reduce the amount of pollutants in the air we breathe, the most important thing each of us can do is to reduce the amount of pollutants we produce.

[VISUAL CLIP: Kids riding bikes, people walking, turning off light switch, taking recycling to curb, etc.]
Walk or ride a bicycle whenever possible instead of asking an adult to drive you. Use energy efficient fluorescent light bulbs and turn off lights and other appliances, such as your TV, when not in use. Unplug your cell phone charger after the phone is charged. Recycle. These are just a few of the things that you can do to reduce the amount of pollution that you produce—your carbon footprint.

[VISUAL CLIP: Back to GOES Blue Marble.]
We need to protect our atmosphere so that it can continue to protect us.

FOR MORE INFORMATION

To learn more about…
· how NASA spacecraft are measuring and monitoring the air we breathe, visit NASA’s Earth Observing System: http://www.eos.nasa.gov. 
· the Aura satellite, visit http://www.nasa.gov/aura or http://aura.gsfc.nasa.gov.

· what makes healthy air, visit the U.S. Environmental Protection Agency at http://www.epa.gov.
· the Science On a Sphere program, visit the National Oceanic and Atmospheric Administration at http://sos.noaa.gov.
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