Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Annual Antarctic Ozone Hole Larger and Formed Later in 2015
Vocabulary Questions:
1. Chlorofluorocarbons are described as ozone-depleting compounds. What is the meaning of the term “ozone-depleting compounds” in the context of this article?

2. Ozone is said to block ultraviolet (UV) radiation. What is UV radiation, and what is its connection to ozone depletion?

Text Evidence/Content Questions:
1. Considering the article as a whole, explain its central (main) ideas in your own words.

2. Using evidence from the text, describe the main factors that deplete the ozone layer.


3. Using evidence from the text, describe the technologies for collecting data on the ozone layer. Where is most of the work on ozone monitoring done, and why?

Writing Prompt: 
Using details and evidence from the article, describe how and why the ozone layer is constantly changing and why it was unusually large in 2015. What is being done to prevent further damage? To grab your readers’ interest, begin with a “hook” explaining how important the ozone layer is to humans’ survival on earth. 
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Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Annual Antarctic Ozone Hole Larger and Formed Later in 2015
Vocabulary Questions:
1. Chlorofluorocarbons are described as ozone-depleting compounds. What is the meaning of the term “ozone-depleting compounds” in the context of this article?

The ozone hole forms and expands due to high levels of chemically active forms of chlorine and bromine found in the stratosphere. Man-made compounds such as chlorofluorocarbons, found in refrigerants, and bromine gases, found in fire suppressants, are considered ozone-depleting compounds because of their chemical makeup and the reactivity with ozone. Due to the Montreal Protocol, ozone-depleting compounds have been regulated and in decline since 1987 with the probability that the ozone hole can recover in the future.

2. Ozone is said to block ultraviolet (UV) radiation. What is UV radiation, and what is its connection to ozone depletion?

Ultraviolet radiation is energy that comes from the sun. Much of it is blocked by the ozone layer high above the earth’s surface. Still, some UV radiation gets to the earth’s surface, potentially causing skin cancer and cataracts. It can also damage plants, which (one can infer) would disrupt the food chain. As the ozone hole increases, the more UV radiation reaches the Earth’s surface, especially in areas near Antarctica.


Text Evidence/Content Questions:
1. Considering the article as a whole, explain its central (main) ideas in your own words.

The main idea of the article is to describe the characteristics of the ozone hole and to explain how its size can vary from year to year and season to season—as in 2015, when it was unusually large. The article also explains why the ozone layer is important and lists some dangers that may occur if the ozone hole continues to expand. The article also describes some of the methods by which scientists study the ozone hole.

2. Using evidence from the text, describe the main factors that deplete the ozone layer.

The ozone layer changes in thickness from year to year and differs throughout the seasons. During August and September in the Southern Hemisphere, the ozone hole size usually reaches its peak. One factor that affects the size of the hole is colder temperatures, which influence ozone chemistry. This is a natural occurrence, and scientists are aware of ozone depletion chemistry and its relationship to cold weather. The other factors are high levels of chlorine and bromine introduced into the atmosphere, which are involved in reactions that deplete ozone. These chemicals are primarily man-made and have continued to negatively affect the ozone layer.

Misconceptions: Please remind students that ozone can be found in both the troposphere and stratosphere. The ozone in the troposphere is considered bad. Ground-level or "bad" ozone is an air pollutant that can damage human health and is a key component of smog. The stratosphere contains the ozone layer that is involved in the protection of the Earth from UV radiation.
Link to layers of the atmosphere as needed: NOAA (http://www.srh.noaa.gov/jetstream/atmos/atmos_intro.html)

3. Using evidence from the text, describe the technologies for collecting data on the ozone layer. Where is most of the work on ozone monitoring done, and why?
Most direct measurements on ozone are done in Antarctica where the ozone hole is the biggest and most severe. There is a NOAA monitoring station at the South Pole measuring ozone changes on a regular basis. Scientists send up balloon-type instruments to measure the thickness of the ozone. Several satellites are used to collect ozone data on thickness and distribution as well. Satellite data can provide information on the amount of chlorine in the atmosphere, which is one of the major ozone-depleting compounds.

Writing Prompt: 
Using details and evidence from the article, describe how and why the ozone layer is constantly changing and why it was unusually large in 2015. What is being done to prevent further damage? To grab your readers’ interest, begin with a “hook” explaining how important the ozone layer is to humans’ survival on earth.

	No ozone layer = no life as we know it. This is a simple inference gleaned from the article “Annual Antarctic Ozone Hole Larger and Formed Later in 2015.” If we had no ozone layer, the text explains, UV radiation would cause severe damage to plants, and if we have no plants, life as we know it would not exist because they are at the base of most food chains.
	The article shows how the ozone layer can change year-to-year and season-to-season. Researchers from NOAA and NASA reported that the ozone hole measured in 2015 was the 4th largest since 1991. 
The biggest hole in the ozone is over Antarctica. This is due to its cold environment. Cold temperatures naturally cause ozone depletion, and the coldest air on Earth is near the poles. During the Antarctic summer, temperatures warm and the layer reforms, closing the hole and demonstrating a seasonal dynamic. There are also year-to-year changes in the size and severity of the ozone layer hole occurring usually in August and September. In 2015, due to very cold temperatures, the hole was quite big: 28 million km2 (larger than North America). Last year the hole peaked at 24 million km2. 
There are two ways to measure the ozone layer hole. The first is to measure how big the hole is, meaning how much of the Earth’s surface it doesn’t cover. The second is to measure how thin the coverage is. If one considers the ozone layer as a blanket that covers the Earth, there will be varying degrees of thickness in the coverage.
Besides cold temperatures, ozone is depleted through chlorine- and bromine-containing compounds that were common late last century. These compounds were widespread in refrigerants and fire suppressants. Unfortunately they reacted with ozone, causing depletions leading to the ozone hole. This situation was identified once the world knew how important it was to prevent further destruction, and these compounds have since been regulated due to the Montreal Protocol.
To track ozone layer levels and to ensure ozone-destroying chemicals stay out of the atmosphere, the international community, led by NOAA and NASA, are monitoring the atmosphere using several methods and technologies. Satellites like NASA’s Aura, carry the Dutch-Finnish Ozone Monitoring Instrument to get the big picture of where the ozone hole is. Additional data comes from the Ozone Monitoring and Profiler Suite instrument on the NASA-NOAA Suomi National Polar-orbiting Partnership satellite. To get supporting data from an independent source, ground workers send up balloons with ozone sondes, which give the researchers data on how thick the layer is.
Thankfully, it is thought that the size of the hole is steadily decreasing because there are fewer ozone-depleting molecules in the atmosphere as a result of adherence to the Montreal Protocol. It may take a while for those molecules to disappear, but it is predicted the ozone hole can recover to 1980 levels by the year 2070.

Misconceptions: Students often believe climate change and the ozone hole are caused by the same factors and are synonymous with each other. They are two different problems but cannot be entirely separated from each other. Scientists are still researching all of the different relationships between the two. Also remind students the differences between good and bad ozone. The following links provide some information that could lead to discussions on this topic. This link leads to an article discussing how climate change is actually decreasing “bad” ozone is some areas: Science Daily (https://www.sciencedaily.com/releases/2015/05/150514102809.htm) 

This link provides general information between climate change and ozone:
Ozone Hole (http://theozonehole.com/climate.htm)
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