Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Colorado High Peaks Losing Glaciers as Climate Warms
Vocabulary Questions:
1. Using word parts and details from the text, describe the difference between permafrost and subsurface ice.

Text Evidence/Content Questions:
1. Summarize the results of the scientists’ long-term study of changes in the cryosphere at Niwot Ridge and the methods they used to gather their data. 
2. Read the following excerpt from the article: "We are taking the capital out of our hydrological bank account and melting that stored ice…While some may think this late summer water discharge is the new normal, it is really a limited resource that will eventually disappear." Based on information from throughout the article, how is the increased water a “limited resource?”
3. Using details from the text, infer what might have triggered the increased presence of shrubs on the Niwot Ridge, and infer what effects might be caused due to this increased presence of shrubs.
4. Use evidence from the text to describe the ways in which the cryosphere, hydrosphere, and biosphere interact with each other at the Niwot Ridge.


Writing Prompt: 
Using evidence from the text, describe how climate change can affect an ecosystem.
 

Text-Dependent Questions and Writing Prompt for Complex Text
Article Title: Colorado High Peaks Losing Glaciers as Climate Warms
Vocabulary Questions:
1. Using word parts and details from the text, describe the difference between permafrost and subsurface ice.
In the third section of the text it directly states that permafrost is frozen soil containing ice crystals. The word-part “perma” means “permanent.” “Frost” means “frost” (frozen). Thus, permafrost refers to ground that is permanently frozen. The prefix “sub” means “under,” indicating that “subsurface” means under the surface. Thus, subsurface ice is ice that is buried beneath the surface.
Text Evidence/Content Questions:
1. Summarize the results of the scientists’ long-term study of changes in the cryosphere at Niwot Ridge and the methods they used to gather their data.
The study reveals declines in ice—glaciers, permafrost, subsurface ice, lake ice—at the Niwot Ridge over the past 30 years. The Arikaree Glacier has been thinning by about 3 feet per year for the last 15 years. Since 2000, it has been thinning considerably, and they fear it may completely disappear in 20 years. Scientists have also seen decreases in ice in three rock glaciers in the region. They also discovered increased discharges of water from Green Lakes Valley after the annual snowpack had melted. The team used a combination of three methods to get a more complete, accurate picture as to the changing snow and ice conditions at Niwot Ridge, changes they attribute to climate change. The scientists used ground-penetrating radar, resistivity, and seismometers to gather data. The radar measures ice and snow thickness, resistivity records the conductivity of electrical signals through ice, and seismometers track signals bounced through subsurface ice.
2. Read the following excerpt from the article: "We are taking the capital out of our hydrological bank account and melting that stored ice…While some may think this late summer water discharge is the new normal, it is really a limited resource that will eventually disappear." Based on information from throughout the article, how is the increased water a “limited resource?”
In their study, researchers discovered increased discharges of water from Green Lakes Valley in late summer and fall after the annual snowpack melted. The increases appear to be due to higher summer temperatures melting “fossil” ice. This “fossil” ice has been present, in other words, stored, for centuries or millennia in glaciers, rock glaciers, permafrost, and other subsurface ice. Thus, the increased discharges of water from melting “fossil” ice will only last as long as there is “fossil” ice present to melt. Once this stored “fossil” ice has all been melted, the increase in runoff will end. 
3. Using details from the text, infer what might have triggered the increased presence of shrubs on the Niwot Ridge, and infer what effects might be caused due to this increased presence of shrubs. 
Anytime the ecosystem changes, there are often negative side effects. The increase in shrubs indicates an increase in temperature. The temperature itself can have negative side effects, while the shrubs specifically can cause “…accumulation of more water and nutrients…” and the shrubs preventing any runoff down the mountain. A buildup of these shrubs would then weed out the natural flora (wildflowers). 
4. Use evidence from the text to describe the ways in which the cryosphere, hydrosphere, and biosphere interact with each other at the Niwot Ridge.
Water that is locked as ice is referred to as the cryosphere, and as it melts back into its liquid form of water it turns into the hydrosphere. In the region of the Rocky Mountains where the Niwot Ridge is located, the hydrosphere and cryosphere usually cycle through each other, with the cryosphere melting into the hydrosphere during the late summer and fall, and then the hydrosphere refreezing into the cryosphere during the winter months. With this continuous cycle, members of the biosphere, or living parts of the Earth, have adapted quite well with plenty of wild flowers and tundra grasses. However, as the cryosphere continuously melts with no replenishment, the biosphere has had to adjust as well with the local flora being replaced with shrubs that can trap and absorb more of the water.
Writing Prompt:
Using evidence from the text, describe how climate change can affect an ecosystem.
There are many changes happening around that world that can be attributed to climate change. The loss of glaciers at the top of the Continental Divide in the Rocky Mountains is a direct result—a microcosm—of global climate change, and its effects are altering the surrounding ecosystems.
Perhaps the most noteworthy point in the article is made by ecologist Mark Williams of the University of Colorado Boulder Institute of Arctic and Alpine Research. Williams states, “Things don’t look good up there…While there was no significant change in the volume of the Arikaree Glacier from 1955 to 2000, severe drought in Colorado beginning in 2000 caused it to thin considerably. Even after heavy snows in 2011 and again in 2014, we believe the glacier is on course to disappear in about 20 years.” This quote demonstrates just one serious effect of global climate change. The only way for ice to melt is increased temperature. For the whole global climate to change, it has to be continually hotter. If the glaciers are decreasing in size, it is because the water is not able to freeze again. The repetition of ice loss with a decrease in the amount of water returning to its previously solid state is causing these glaciers to disappear. 
So, how does this affect the surrounding ecosystem? As temperatures change, so do the types of organisms that inhabit that environment. The text states, “Places that once harbored magnificent wildflowers are being replaced by shrubs, particularly willows...areas dominated by shrubs are increasing because of a positive feedback – patches of these shrubs act as snow fences, causing the accumulation of more water and nutrients and the growth of more shrubs." This quote shows how the ecosystem is changing. Ecosystems are much like dominoes. Their tangled webs are all intertwined and when one factor is altered, then the other factors are altered as well. With a different environment there will surely be not only a different physical landscape but also a different biological makeup of this ecosystem. 
As the glaciers in the Colorado high peaks begin to diminish, the need to address global climate change becomes ever more pressing. A continued analysis of the decline in glaciers demonstrates only one part of a larger puzzle of evidence for global climate change. The reduction of glaciers is just one of many tangible effects of global climate change on the many ecosystems on our planet.
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