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Student Instruction Sheet

Heat, Humidity and Pressure
Suggested time:
0.75 Hours
	What’s important in this lesson:  This lesson will teach you about three important concepts – heat, humidity and pressure that play an important role in determining weather.



	Complete these steps:

1. Complete the diagnostic activity to refresh your memory of important concepts.  Have your teacher check this.

2. Get a copy of the student handout for Unit 4 Lesson 1 and follow the instructions to complete the activity.  Have your teacher check this.

3. Complete the Assessment.  You have 10-15 minutes to do this.  Turn in to teacher.

4. Complete the Reflective Activity.  Turn in to teacher




	Hand-in the following to your teacher:

1. Diagnostic Activity

2. Lesson to be checked

3. Assessment

4. Reflective Activity




	Questions for the teacher:




Diagnostic/Introductory Activity  

 SEQ CHAPTER \h \r 1Understanding Air Density and Its Effects

Read the following and highlight all the important information as it pertains to understanding air density.

By Jack Williams, USATODAY.com 

05/17/2005 - Updated 09:46 AM ET

http://www.usatoday.com/weather/wdensity.htm

In simple terms, density is the mass of anything - including air - divided by the volume it occupies. 
In the metric system, which scientists use, we usually measure density in terms of kilograms per cubic meter.
The air's density depends on its temperature, its pressure and how much water vapour is in the air.  We'll talk about dry air first, which means we'll be concerned only with temperature and pressure.
In addition to a basic discussion of air density, we will also describe the effects of lower air density – such as caused by going to high altitudes – on humans, how humidity affects air density – you might be surprised – and the affects of air density of aircraft, baseballs, and even racing cars.
The molecules of nitrogen, oxygen and other gases that make up air are moving around at incredible speeds, colliding with each other and all other objects.  The higher the temperature, the faster the molecules are moving.  As the air is heated, the molecules speed up, which means they push harder against their surroundings.
If the air is in a balloon, heating it will expand the balloon, cooling it will cause the balloon to shrink as the molecules slow down.  If the heated air is surrounded by nothing but air, it will push the surrounding air aside.  As a result, the amount of air in a particular "box" decreases when the air is heated if the air is free to escape from the box.  In the free atmosphere, the air's density decreases as the air is heated.
Pressure has the opposite effect on air density.
Increasing the pressure increases the density.  Think of what happens when you press down the handle of a bicycle pump.  The air is compressed.  The density increases as pressure increases.
Altitude and weather systems can change the air's pressure.  As you go higher, the air's pressure decreases from around 1,000 millibars at sea level to 500 millibars at around 18,000 feet.  At 100,000 feet above sea level the air's pressure is only about 10 millibars.  Weather systems that bring higher or lower air pressure also affect the air's density, but not nearly as much as altitude.
We see that the air's density is lowest at a high elevation on a hot day when the atmospheric pressure is low, say in Denver when a storm is moving in on a hot day.  The air's density is highest at low elevations when the pressure is high and the temperature is low, such as on a sunny but extremely cold, winter's day in Alaska.
Heat, Humidity and Pressure
Heat and Weather

Read the following and answer the questions that follow.

As you should know, the source of heat for the Earth is ultimately the Sun.  Without the Sun, Earth would be a frozen wasteland.  Heat travels through space as radiant energy.  This radiant energy can travel through the vacuum of space as it does not involve particles.  Once the radiant energy strikes an object, it can either be reflected back towards space, absorbed by the object that it hits, or transmitted through it.  For example, when sunlight hits a dark car in the summer, the exterior of the car absorbs some of the radiant energy and becomes hot.  The windshield transmits the radiant energy so that it passes into the car.  The interior of the car absorbs radiant energy, and then transmits heat energy back out, but of a different type (wavelength) that is now trapped in the car.  Hence, the interior of a car heats up quickly in the sunlight.  The mirror of the car reflects the radiant energy.

When radiation strikes the Earth, it too absorbs a large portion of the energy and transmits a different wavelength of energy back out, just like the car.  Cloud cover and pollution can trap this radiation and act as a blanket causing the atmosphere to heat up.  You will learn more about the greenhouse effect in lesson four, but humans are impacting Earth’s temperature by their actions that create blanketing pollution.

Radiation is not the only method of heat transfer that affects weather.  When particles in liquids or gases heat up, they become excited.  As a result they move around more, bounce into each other, and take up more space.  As a result, warmer fluids (liquids and gases), rise.  As they rise cooler particles replace them.  This sets up convection currents which play important roles in weather.

Questions:
1. What are two types of heat energy that play important roles in determining weather?

2. Describe what three things may happen when radiation strikes an object.

3. What happens to radiant energy after it strikes Earth?

Complete the following using Nelson Science 10 Concepts and Connections pgs 214 - 215 or Nelson Science 10 pgs 558 – 559.
Humidity - Water in the Air

The measure of water vapor in the air at a given point in time is called ___________________.

Humidity affects _________________ as well as how comfortable we feel.
___________________ humidity indicates how much water vapor is in the air compared with how much the air can hold at a specific temperature.  If at 20 degrees, there is a relative humidity of _______ percent, then the air is holding half the water vapor that it can hold at this temperature.  ________________ air can hold more moisture than cold air.
If warm air is cooled, a temperature is reached where the air becomes __________________ with water vapor.  This means relative humidity is 100%.  If the temperature continues to drop, the water vapor ______________ into a liquid such as dew, which forms on grass.
Clouds also form when warm air and cool air meet causing condensation.  When clouds become saturated with water, precipitation such as rain occurs.

Questions:  
1. What is relative humidity?

2. What happens when air becomes saturated?

Complete the following using Nelson Science 10 Concepts and Connections pgs 222 - 225 or Nelson Science 10 pgs 510 to 513.
Atmospheric Pressure
The protective layer of gases that surround the Earth is called the ___________.  There are four layers to the atmosphere.  Draw a diagram of the layers of the atmosphere below.

All weather occurs in the troposphere.  The troposphere is the layer of the atmosphere ______________ to Earth and extends _________ km from Earth’s surface.
______________________ is a measure of the force exerted by the gas particles when they collide with objects on the surface of Earth.  A ______________________ is an instrument used to measure air pressure.

Air pressure at any location on Earth depends on the ___________________ of the air at that location.  Three conditions affect the density of air.

1)  ______________________________________________________________

2)  ______________________________________________________________

3)  ______________________________________________________________

Atmospheric pressure plays an important role in determining weather.  If the pressure is ______________, it is probably because large air masses have come together in the upper atmosphere.  These layers _____________ on the air below, preventing _______________ _________________________ from rising into the upper atmosphere.
When large air masses move apart in the upper atmosphere, the ___________ air below rises and the air pressure goes _______________.  If the air is _____________ clouds will form in the upper atmosphere.

High pressure means ____ clouds and _______________ weather.  Low pressure means ________________ form and __________ falls.

Questions:
1. In which layer of the atmosphere does weather occur?

2. Describe what causes a high pressure system.

3. Describe what causes a low pressure system.

4. Would air pressure be greater on a mountain, or at sea?  Explain.
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	There's a change in the weather!
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	WORD LIST

	
	
	
	
	

	FRONT
	
	HYDROSPHERE
	
	THERMALS

	CURRENTS
	
	LATITUDE
	
	ROTATION

	ENERGY
	
	WIND
	
	MARITIME

	WEATHER
	
	CHINOOK
	
	SEABREEZE

	CLOUDS
	
	JETSTREAM
	
	ATMOSPHERE


Fill in the Blanks using the word bank below.

1. _____________________ is the amount of water in air compared to the amount of water the air can hold.

2. The ___________________________ is the layer of the Earth in which weather occurs.

3. The energy from the sun travels as _________________________.
4. Convection currents can occur in liquids or ____________________________.

5. _____________________________ is greater at sea level than at the ocean.

6. When air masses come together, air pressure is __________________.

7. When air masses move apart, air pressure is ___________.

8. When radiation strikes Earth it is _________________________.

9. When air reaches 100% humidity, the air is _____________________________.

10. _______________________ can act as a blanket trapping radiation.

11. The layers of protective gases surrounding Earth are collectively called the_____________________________.
12. _________________________, humidity and altitude all affect air pressure.
13. Condensation at ground level forms ____________.

14. When warm and cold air masses meet, ____________ form.

15. When radiation strikes an object it is either, ___________________ reflected or absorbed.

Word Bank:
relative humidity

clouds
absorbed

dew

atmospheric pressure
high

gases


atmosphere

troposphere


low

radiation

transmitted
temperature


saturated
pollution
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