Senior 2, Cluster 4: Weather Dynamics

Specific Learning Outcome: S2-4-04

“The Snow-Eater”

Three Grade 11 students are all on a spring ski trip from their respective schools. Mick is from Vancouver, Joe is from Calgary, and Mo is from Winnipeg. The three students have already been skiing at the hill for a couple of days and they all met each other at the ski lodge.

It’s Wednesday morning and the three meet at the lodge at about 9.30 a.m. to start their first ski run. It’s a perfect day to ski. It’s sunny, about minus 5C and there is minimal wind. By the time they reach the top of the mountain it is about 10 a.m. and they start their first ski run. As the morning progresses, the temperature starts getting warmer. This is like no other day that either Mick or Mo could ever remember. As it happens there was also a thermometer at the bottom of the hill. As it was getting so warm so quick they decided to check the change in temperature after each ski run. Each time they checked the thermometer, the temperature had increased and what seemed weird to Mick and Mo was that the snow was also starting to disappear on the hill.

By lunchtime the temperature had reached 20C. Unfortunately, after they had completed each run the winds were also picking up dramatically. Mick, Joe and Mo were finding it harder and harder to ski down the hill and stay on the course. Finally, they all decided it was time to take a break and go into the lodge to get something to eat. As soon as they took off their skis in front of the ski lodge, they heard on the loudspeaker that the ski hill was going to be closed for the rest of the day because of the severe change in the weather. Instantaneously, Mick groans and says to Joe and Mo “What’s up with this? I’ve never heard of them closing a ski hill on account of warm weather”. Joe responds “Well, I know what’s going on. We’re having high winds and quick temperature changes because of a Chinook. We have them in Calgary about twenty to thirty days a year”. Both Mick and Mo look at each other in bewilderment and say “A what? We’ve never heard of such a thing (never being taught about Chinooks in their Science 20S course)”. Joe who had been taught about Chinooks at his school says “Oh yea! We were taught all about Chinooks in Science Class last year. Chinooks all start from out in the Pacific Ocean. Westerly winds off the coast pick up moisture and carry it toward the BC coastline. When the winds hit the mountains it is forced to rise. As the winds rise, it expands and cools as a result of the decrease in air pressure not the change in temperature as you may think. As the warm moist air rises, some of the moisture in the air condenses to form rain or snow. As the winds flow over the top of the mountain, it is now drier. As cold dry air is heavier than warm moist air, it starts to descend. As it descends, it exerts pressure on the air beneath it causing a High Pressure System. It is kind of like water running down a hill”. Mick then breaks in and states “What do you mean cold dry air is heavier than warm moist air? That can’t be right! Water is heavier than air.” Joe replies “Well don’t you remember your basic chemistry? First, moist air is lighter than dry air because 1 mole of H2O = 18.1 gm and is lighter than either 1 mole of O2 = 32 gm (21 % of air by volume) or 1 mole of N2 = 28.0 gm (78 % of air by volume). Well, as I was saying before, as the air continues to descend, the change in pressure because of altitude results in an increase in temperature of about 1C per 100m. By the time it reaches us, the temperature can change as much as 20C in a couple of hours.”

“Chinooks also bring in high wind speeds. From what I remember my teacher said that 80 Km/Hr is common, but sometimes there have been times when the wind speed has reached 160 Km/hr, similar to those associated with a class one hurricane. With this warm air, the snow on the ski hill can disappear so quickly that the snow we have been skiing on could disappear by tomorrow. That’s why Chinooks are called Snow-Eaters. I think that it is time for us to go and get some lunch, I’m starving. What do you say?” Mick and Mo reply “Sounds like a plan!”

The End

Questions:

1. Why is cold dry air lighter than warm wet air?

2. What do you think could be other consequences of Chinooks?

3. What influence could Chinooks have on people and on agriculture?

4. What regions of Canada do Chinooks affect?

5. Does any other part of the world experience anything similar to Chinooks?

6. How do low-pressure systems differ from high-pressure systems?

7. Where do high and low pressure systems come from?

8. What types of weather conditions are required for it to rain?

9. What other severe weather conditions can you think of, and what do you think causes them?

10. What chemistry gas law explains why temperature increases as pressure decreases?
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