Students’ worksheet for Snow in the Arctic Ecosystem package
During the lesson, fill in following tasks. 
Task 1.
Try to match the names of the crystals that can be found in the snow cover with their photos (from Domine et al. 2008). Rely on your intuition, you are not (yet) an expert. Note that the photos were taken at a different magnification level - the white strip is always 1 mm long.
[image: D:\DYSK\EduArctic\EduArctic\PakietSnieg\Snieg\Photomacrographs-of-metamorphic-crystals-frequently-observed-in-snowpacks-.jpg]
a) …………………………………..					
b) …………………………………..
c) …………………………………..
d) …………………………………..
e) …………………………………..
f) …………………………………..
[image: C:\Users\awielgopolan\Downloads\eeagrants.org.png]
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· Depth hoar
· Faceted Crystals
· Crust
· 
Rounded grains
· Melt forms
· Mixed forms
Task 2.
Open the link https://www.ncdc.noaa.gov/snow-and-ice/extent/snow-cover/nhland/4 (last digit is responsible for the month presented in the chart - the link moves to the chart for April). Graph represents the snow cover extent (make sure the "Snow cover" variable is set in the "Parameter" field) in the selected area (you can choose the whole Northern Hemisphere, Eurasia, North America alone or together with Greenland) for a specific month from a year 1967 until today. Check the operation of the application and data for several selected months. After changing the parameters, don't forget to click the "Plot" button.
Describe what you observed. In which month snow cover extent on the Northern Hemisphere is the lowest? In which one is the greatest? In which months the greatest reduction of the snow cover extent is recorded? Are there months in which snow cover extent is increasing?
· ………………………………………………………………………………………………………………………………………………..
· ………………………………………………………………………………………………………………………………………………..
· ………………………………………………………………………………………………………………………………………………..
· ………………………………………………………………………………………………………………………………………………..
· ………………………………………………………………………………………………………………………………………………..
· ………………………………………………………………………………………………………………………………………………..
· ………………………………………………………………………………………………………………………………………………..
Task 3.
In your own words, briefly describe the consequences for the climate and the environment of reducing the extent and duration of snow cover. 
…………………………………………………………………………………………………...……………………..………………………………..…………………………………………….…………………………………………..……………………………………………………….………………………………………………………………..………………………………….…………………………………………………………………………………………………...…………………………………………………………………………………………………..........................………………………………...…………………………………………………………………………………………………..........................………………………………...…………………………………………………………………………………………………..........................………………………………...…………………………………………………………………………………………………..........................
Task 4.
Climate change has an impact on life of animals adapted to the harsh Arctic conditions. Please complete the text below to find out its effects on reindeers living in the Arctic. 
Due to the ongoing climate warming, rainfalls becomes more frequent during the Arctic winter. They are the main cause of the growth of ice layers beneath or inside the snow cover. Those in turn, hinder the reindeers get access to the food which lead to decrease their population after rainy winters.


cooling
warming
rainfalls
snowfalls 
soft
ice
help
hinder
increase
decrease
snowless
rain
Task 5.
How much do you remember from the lesson? Are you able to solve the crossword puzzle?
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Down:
1. A sleep-like state of minimal activity that helps animals survive the winter
2. Snow with very high liquid water content
4. Scientific name of the group of animals represented by "snow fleas"
7. Group of organisms that are responsible for watermelon snow phenomena
Across:
3. When it falls during winter in the Arctic it can cause problems for herbivores
5. The process of changing the grain texture. In snow cover, it depends primarily on the thermal gradient between the upper and lower parts of the snowpack.
6. Special technique used by foxes to hunt for rodents hidden inside the snow cover
8. Shelter built from snow
9. A treeless biome typical for the non-glaciated high Arctic, where snow cover lays for the most of the year.
10. A Latin word for the ability of a surface to reflect solar radiation.
Task 6.
Solve the test checking your snow knowledge. (in closed-ended questions always only one answer is correct).
1. How many arms does a typical snowflake have?  ……………….
2. With the same degree of water vapor supersaturation, the largest snowflakes will form at temperature:
	
	Around 0°C

	
	-5°C 

	
	-12°C

	
	-40°C


3. Which snow grains are particularly dangerous in terms of avalanche safety?
	
	Rounded grains 

	
	Depth hoar

	
	Melt forms 

	
	Surface hoar


4. Which snow cover layers may hinder herbivores to access food and lead to their death by starvation?
	
	Ice layers 

	
	Layers of fresh snow



	
	Layers of machine made snow 

	
	Hoar layers


5. For which biome characteristic are thick layers of depth hoar?
tundra
steppe
taiga
mountain
6. During a short-term wave of severe frost, the temperature at the ground, under the snow cover, will be .................. than air temperature:
lower        		                     higher
7. If the snow cover melts faster than usual, the spring air temperatures should be:
higher        		                   lower
8. Which of the following characteristics of animal organisms does NOT make it easier for them to survive and live in a snowy environment?
	
	ability to slow down the metabolism 

	
	small body size



	
	glycerol in body fluids

	
	white colour


9. Knowing that the Latin "sub" corresponds to the word "below", explain what subnival organisms are.
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