	[image: Logo

AI-generated content may be incorrect.]
	Snow Science 
By: Augie Gabrielli 


	
	

	OVERVIEW
	This lesson will introduce students to the idea of snow as a reservoir of water. Specifically, the water that we get in the Boise River Watershed. We will explore what a watershed is, where water is stored in the Boise River Watershed, and why snow is vital to our water resources. In the second part of the lesson, students will experiment with water molecules and will understand how water changes phases on a molecular level as well as how water molecules form snowflakes and snow crystals. 

	
	

	OBJECTIVES
	1. Learn what a watershed is and how our water travels through watersheds to get to the ocean.  
2. Understand that reservoirs store water in the Boise River Watershed and where the main reservoirs are located. 
3.  Learn that snow represents the largest reservoir of water in the Boise River Watershed. Snow is our water source. 
4. Talk about some of the adaptations people are making in the Boise River Watershed to combat climate change. 
5. See water molecules go through phases and become snow crystals. 

	
	

	LENGTH OF LESSON
	1 hour

	
	

	GRADE LEVELS
	5-6th Grade 

	
	

	STANDARDS COVERED
	PS1-5-1. Develop a model to describe that matter is made of particles too small to be seen.
ESS2.C: The Roles of Water in Earth’s Surface Processes

	
	

	MATERIALS
	Snow Science PowerPoint 
Boise River Watershed maps (a digital image can be found here)
Plastic water molecule model kit

Optional:
15” paper snowflake cutout  
Snow crystal handout 


	
	


	SET-UP
	Load power point presentation. Prep molecule kits to be passed out. Ideally, you would have one set of molecules (6 water molecules and 9 hydrogen bonds) per 3-4 students. 





	
	

	                 ACTIVITIES
	1. Introduction (Slides 1-3)
· 1. Introduce yourself 
· 2. What are you going to be doing today?
· Learn about where our water is stored. 
· Learn about water molecules and how they change phases. 
· Build snow crystals. 

2. What is a Watershed? (Slides 3-4)
· 3. Ask students to tell you what they think about when they hear the word “watershed.”
· Take a few responses from these questions. Students will often say that they think about tool sheds or sheds made of water, etc. The key is they know a watershed is an area of land and that water is always moving from high places to low places. 
· 4. We live in the Boise River Watershed. This map shows the boundaries of our watershed. Any drop of water that lands in the highlighted area will end up in the Boise River.
 
3. Reservoirs of water in the Boise River Watershed (Slides 5-10) 
· Pass out Boise River Watershed maps to groups of 3-4 students (or show them the image on slide 4).
· Tell students we are going to do a scavenger hunt to find where water is stored in our watershed. 
· Bonus: you can have students find where they are (either school or house, etc) on the watershed map. You can also talk about how the Boise River Watershed is divided in two sections, most of the population lives in the lower Boise River Watershed and the rivers and streams above Lucky Peak make up the upper watershed. 
· Introducing the idea of an acre foot on slide 5
· An acre foot is an acre in surface area, one foot deep. I think it is best to share that 1 acre foot is about the amount of water a household of 5 people use in one calendar year. 
· They will need to understand this concept to make guesses about how much water is in reservoirs. 
· Reservoir search
· Ask students to find Anderson Ranch Reservoir on the map. 
· Once they find it, ask them to guess how many acre feet are in the reservoir. Their guesses are going to be off because they haven’t conceptualized how much water there is in the river, but they will get better. Be careful going through the slides so you don’t give away the answer. 
· You can go through the rest of the reservoirs with the same process: students find the reservoir and then guess the amount of water. Then the instructor will reveal the amount of water. 
· At the end, you will reveal that we have 1.1-million-acre feet of water storage built in our river, but snowpack represents 1.3-million-acre feet of water storage on an average year. The water the fills up our reservoirs comes from snow. Main Message:We care about snow because snow is our water! 


4. Climate Change and Snow 
a. Slide 11: When we think about our water as snow, we need to think about how water moves. Water goes from high places to low places. As snow melts, if fills up our rivers and streams and recharges our aquifers. 
i. The snow on Bogus Basin will eventually be the water we see in the Boise and Snake River. 
ii. Have students imagine a snowflake on Bogus Basin or somewhere in the upper Boise River Watershed. Have them imagine the journey that snowflake will take once it melts. They can trace the journey with their fingers on their map. 
b. Slide 12: Open the web site https://river-runner.samlearner.com/
To place a drop of water on Bogus Basin (or anywhere in your watershed) and watch the journey from that location to the ocean.
c. Slide 13: One of the challenges we face is climate change. Where we live, climate change means our winters are becoming less predictable and the amount of snow we receive is decreasing. That means less water is stored in our reservoirs and goes through the river too early in the season to be used for irrigation. 
d. Slide 14: There are many ways we can adapt to climate change. We can change the way we recreate. We can store more water; there is a plan to make Anderson Ranch Dam 6 feet higher in the next decade. We can take care of our used water and reuse it and we can treat water better. Some of these pictures are of the public works operations that work to maintain the health of the Boise River. Since we have less water, it is vital that we keep it healthier. One change we need to make it shifting to renewable energy to mitigate the amount of greenhouse gasses we release into the atmosphere. 

5. Water Molecules and Snow Crystals (Slides 15-25) 
a. Slide 15: Now we’re going to switch gears – we’ve focused on the big picture of snow and its importance, and now we’re going to focus on the tiniest form of water – water molecules! Students will think about how water molecules make snow crystals. Not all classes will have a background in molecules so this might be new information for some groups. 
b. Hand out water molecule kits. There should be 6 molecules and 9 hydrogen bonds (purple rods) in each kit.
i. Tell the students it is time to get acquainted with a water molecule. Have them look at the molecules and move them around. Ask them: 
1. What do the molecules remind them of? 
2. How many atoms make up a water molecule?
2 Hydrogen (H) atoms and 1 Oxygen (O) atom
3. What types of atoms are in a water molecule? 
a. The chemical formula of water is H2O. The bond angle of the ‘V-shape’ is 104.5⁰ 
ii. Water molecules can change the way they act based on their temperature. 
1. Students can hold onto a molecule while the instructor introduces the 3 phases of water, on a molecular level. 
2. Slide 16: Gas: water is in its gas phase when it has high temperature. The water molecules break free from their liquid bonds to move rapidly, randomly and independently. They have high kinetic energy. Ask the students where they have seen water in its gas phase before. 
3. Liquid: when water molecules cool down, they condense and turn from a gas into a liquid. The molecules constantly form and break their hydrogen bonds creating a fluid structure that will take the shape of its container. Ask students where they have seen water molecules in liquid phase before. 
4. Slide 17: Solid: When water molecules freeze, they can do more than condense, they can start to form hydrogen bonds. These bonds form when they slow down so much due to the cold, then hydrogen atoms of one molecule will stick to the oxygen atoms of another molecule like a magnet. They have slight opposite charges so they will lock together in a rigid, orderly hexagonal structure and start to form crystals, i.e. solid water. 
iii. Slide 18: Build a snow crystal with molecules
1. Challenge the students to work as a team to build a  snow crystal with their plastic water molecules. They will need 6 molecules and 6 hydrogen bonds. 
a. Follow these rules: 1) Hydrogen bonds only form between hydrogen atoms and Oxygen atoms. They do not form between the same atoms. 2) each crystal needs 6 molecules and they will form in a circle, they will not have offshoot molecules, they follow a pattern.
b. Slide 19: challenge two teams of students to team up to bond two ice crystals together. Students can start to get a sense of the crystal lattice structure of water as a solid. 
c. Slide 20: Have students put away their molecule kits.
iv. Molecules and Snowflakes 
1. Slide 21: Show the groups pictures of snowflakes and look for similarities between the flakes and their molecule crystals. 
2. Snowflakes form 6-sided shapes because the molecular structure is 6-sided. 
3. Slide 22: Now we’ll watch a snowflake form!  This video shows a snow crystal forming in a snow laboratory. The video is taken through a microscope. The process begins when water vapor freezes directly into ice on a small particle of dust or pollen. The ice is surrounded by liquid water droplets, similar to what might be found in a cloud. The snow crystal grows as water vapor condenses onto its surface, forming a 6-sided snowflake in the process.  One average sized snowflake has  1019 water molecules, which is a quintillion or more!  Conditions in the atmosphere vary in temperature and humidity, causing snowflakes to change as they fall.  Therefore, no two snowflakes are exactly alike!
4. Slide 23: Let’s examine the many shapes of snowflakes.  (handout of the PDF optional; found at www.snowcrystals.com)  This is a chart of 35 snowflake types, which covers most of what you would find around the world.  
5. What do you think is the average size of a snowflake? 0.5 to 2 inches.  Individual ice crystals are smaller, about 2-3 mm.  
6. What do you think is the largest snowflake on record? (take guesses)
The largest snowflake ever reported was 15 inches (38 cm) wide and 8 inches (20 cm) thick, observed on January 28, 1887, in the Clark Fork River valley near Missoula, Montana, USA. Rancher Matt Coleman reported the "larger than milk pans" flakes, which are considered aggregated, massive conglomerates of smaller crystals rather than a single crystal.  Reveal a paper snowflake that is 15” in diameter to show the size.
6. Today you learned (slide 24) 
a. Remind students of the core messages of the lesson: 
i. Snow is water, and specifically, our water.
ii. We are adapting to less snow due to climate change. 
iii. Water molecules form 6 sided shapes due to their structure.
 



	
	

	
	

	EXTENSIONS & MODIFICATIONS
	There are so many more things you can do with this lesson. You can introduce Snow Water Equivalency (SWE), how we take water measurements, how water is less dense in its solid phase, and more. Also, if it is snowing, go outside and catch snowflakes! Look at them on black paper or cloth through a magnifying lens.
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