Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Where Does Water Go When It Doesn’t Flow?
Vocabulary Question:
1.	Describe in your own words the process of transpiration.

Transpiration is the process in the water cycle where water (from rain or dew) falls onto leaves and then evaporates into the atmosphere. (Paragraph 7)

Common Misconceptions: Most students will not have knowledge of the concept of transpiration. They know photosynthesis, but they don’t really think about the water being released by plants as anything measurable or significant. Acknowledge this step in the water cycle, but speak with students to make sure they understand that transpiration is a different process.

2. Define interception and explain how it relates to the problem scientists were trying to solve in the article. 

Interception is the process of precipitation landing on plants and then evaporating back into the air without landing on the ground. The problem scientists were trying to solve is calculating where all of the water in the hydrologic cycle was at any given time. They were trying to find out how much water was used and released by plants. Interception would be a portion of this amount. 

Text Evidence/Content Questions:
1. What are some of the “pathways” mentioned by the author in Paragraph 6?
There are many different “pathways” through the water cycle. The author mentions how water is released from plants into the atmosphere through the process of transpiration. Water can also enter the atmosphere by evaporating from soil, rivers, lakes, oceans and streams. Also, after rain falls on a leaf, it can evaporate back into the atmosphere by the process of interception.
2. Based on paragraph 16, explain the relevance of the data discrepancy mentioned in the first bullet of paragraph 7.
Paragraph 7 explains that scientists now know that far less water goes through the process of transpiration than originally believed. This information is critical because by knowing the amount of water moving through each part of the cycle, we have a better understanding of our ecosystem. Paragraph 16 states, “In a decade when our reserves of freshwater are declining… this information couldn’t be timelier.” This information will help humans as they respond to the increasing threat of global climate change.
3. Using evidence from the article, explain why the water measurements mentioned in paragraph 16 are “hard-to-come-by.”
In paragraph 7, the author states, “The study used... hydrogen isotopes ratios of water in rivers, atmosphere and in rain from sample and satellite measurements…” This means that the scientists had to use data collected around the globe from many different sources, using different techniques to formulate an answer. There are so many factors and variables involved in this problem that it would be challenging to answer the question.
4. How does this understanding of the amounts of water in each pathway in the water cycle impact humans? 
While we know the various pathways that water takes in the water cycle, until this research we didn’t know the amounts of each. The idea that most precipitation actually lands on plants or directly on surface water is important. Finding out that most of the water does not go through the soil where it would pick up contaminants, pollutants and other harmful ingredients is a positive outcome. It lands on plants and then evaporates directly back into the atmosphere in a greater amount than was what was first believed. When we look at future weather patterns due to global climate change, we will be looking for ways to prevent flooding or alternately droughts and be able to handle impact on crops. Understanding the hydrologic cycle will help us in addressing these issues.
5. Describe the pathways that water may take through the hydrologic cycle
As water moves through the hydrologic cycle it goes through many different processes and enters many different reservoirs. At some point in its cycle, water is stored in the atmosphere. Next, water from the atmosphere condenses and falls back to Earth as precipitation. About 6 percent of water evaporates from the soil to return to the atmosphere and 3 percent of water evaporates from lakes and other bodies of water to return back to the atmosphere. Sometimes the water can remain in these new locations for many years before moving to a new reservoir.
Water that falls on plants can follow at least two pathways. The first pathway allows water to be absorbed into plants through their roots and then exhaled back into the atmosphere through the process of transpiration. Water in plants that is not used in photosynthesis or released through transpiration is released through interception, where the water evaporates off the surface of the plant and returns to the atmosphere. 

Writing Prompt: In a multi-paragraph response, explain the importance of understanding the pathways water takes through the hydrologic cycle. How can this information be used productively? Use evidence from the text in your answer.
Water drives climate, and in our modern world understanding the hydrologic cycle will allow humans to better prepare for potential problems. As water moves through the hydrologic cycle it goes through many different processes and enters many different reservoirs. 
The author discusses the problem of understanding where the water in the hydrologic cycle was at any given time and the amounts that each pathway contained. According to scientist Gabe Bowen, "Water on the continents sustains all plant life, all agriculture, humans, aquatic ecosystems. But the breakdown--how much is used for those things--has always been unclear. It was previously understood that most of the water was actually released by plants through transpiration, but that has been changed. New research involving global satellite data that measures the hydrogen isotope ratios in the air, land and water helped get an accurate picture. 
From their study, the scientists found that about 64% of water is released through transpiration. Previous estimates had this at over 80%. Water in plants that is not used is released through interception, where the water evaporates off the surface of the plant and returns to the atmosphere. Interception accounts for about 27% of the water. The remaining water entering the atmosphere include 6% evaporating from soil and 3% from surface water. 
The findings point to the idea that plants are much more efficient at using water than was previously believed. They release a lot of water through transpiration, but don’t actually use all that much. The water is released through transpiration or from interception with hardly any being contained by the plant through photosynthesis, storage, or structure in the plant.
In plants, the process of transpiration allows water to be released through the leaves and at the same time absorbs carbon dioxide from the atmosphere. Since less water is released through transpiration, then even less carbon dioxide is being absorbed into plants. This means that plants are removing less carbon dioxide and are doing less than originally thought to combat global warming.
Our understanding of plants in the hydrologic cycle can help us in trying to figure out ways to handle the coming global climate change. If we can go where we know the water is, perhaps we can access it much more efficiently and allow enough water to be used by our crops but not to waste it.
Common Misconceptions: 
· Students continue to discuss only precipitation types and evaporation in the water cycle. To remediate this misconception, the teacher could review the parts of the water cycle, including specific examples that are often forgotten—snow, plants through transpiration, storage in ice, and other examples. A visual would help reinforce the concept and has been included in the lesson plan.
· Some students think that the water cycle has an end. Remind students that water is continually cycling through the water cycle. There is no end or beginning of the water cycle. The same water we use now, will be the same water in the future. It is just distributed differently all over the earth and may be in different pathways at any given time.
· Transpiration accounts for a large amount of water movement in a plant. Only a small portion of the water taken in by the plant is actually used. This is a big deal and is usually why people overwater their plants!
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