Weather Activities for the 
Adult Education Classroom
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Compiled from 

Jetstream - Online Weather School

http://www.srh.weather.gov/jetstream/append/lessonplans.htm

Learning Lesson: Leaf it to Me

	OBJECTIVE
	Observe the effect of transpiration as water is moved from the ground to the atmosphere.

	OVERVIEW
	Using clear plastic bags you will water from a bush or tree.

	TOTAL TIME
	2-6 hours

	SUPPLIES
	One large clear plastic bag. Large rock.

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	Warm sunny days will lead to better results so you may need to plan the activity around the weather.

	SAFETY FOCUS
	Summer safety rules


Background

There are two methods water moves from the ground to the atmosphere as part of the hydrologic cycle. Transpiration is basically evaporation of water from plant leaves. Studies have revealed that transpiration accounts for about 10% of the moisture in the atmosphere, with oceans, seas, and other bodies of water (lakes, rivers, streams) providing nearly all of the remaining amount.
Procedure

1. Place a large plastic bag over a living limb of a tree or large bush. (The limb should not touch the ground.)

2. Tie the open end of the bag around the tree or bush. Make sure there are no air leaks.

3. At the closed end of the bag, tie a rock to the bag so the bag is weighted and forms a collection point for the water.

4. After a predetermined time of your choosing (at least 2 hours after "bagging" the branch), poke a hole in the bag and collect and measure the water. Then remove the bag from the branch. 

Discussion

Plant transpiration is generally an invisible process as the water from the exiting the leaves evaporates quickly. The temperature inside the bag will increase with heating from the sun. However, the water vapor will condense back into water as it comes in contact with bag and begin to collect at the bottom.

During a growing season, a leaf will transpire many times more water than its own weight. An acre of corn gives off about 3,000-4,000 gallons (11,400-15,100 liters) of water each day, and a large oak tree can transpire 40,000 gallons (151,000 liters) per year.

The amount of water that plants transpire varies greatly geographically and over time. There are a number of factors that determine transpiration rates:

· Transpiration rates go up as the temperature goes up, especially during the growing season, when the air is warmer due to stronger sunlight and warmer air masses. 

· As the relative humidity of the air surrounding the plant rises the transpiration rate falls. It is easier for water to evaporate into dryer air than into more saturated air. 

· Increased movement of the air around a plant will result in a higher transpiration rate. If there is no wind, the air around the leaf may not move very much, raising the humidity of the air around the leaf. The moving air result that the more saturated air close to the leaf is replaced by drier air. 

· Plants transpire water at different rates. Some plants which grow in arid regions, such as cacti and succulents, transpire less water than other plants as a measure to conserve water. 

While the water may have a bitter or harsh taste (depending on the type of tree selected) it is safe to drink and can provide much needed drinking water in survival situations.

Live Weatherwise

Summer Safety Rules
Drink plenty of water and natural juices, even if you don't feel thirsty. Even under moderately strenuous outdoor activity, the rate your body can absorb fluids is less than the rate it loses water due to perspiration. However, if you have epilepsy or heart, kidney, or liver disease; are on fluid-restrictive diets; or have a problem with fluid retention should consult a doctor before increasing liquid intake.

During times of excessive heat stay indoors as much as possible. Spend time in an air conditioned space. Only two hours a day in an air-conditioned space can significantly reduce the risk of heat-related illness. Shopping Malls offer relief if your home is not air-conditioned. If air conditioning is not available, stay on the lowest floor out of the sunshine. Remember, electric fans do not cool, they just blow hot air around.

Wear loose-fitting clothes that cover as much skin as possible. Lightweight, light-colored clothing that reflects heat and sunlight and helps maintain normal body temperature. Protect face and head by wearing a wide-brimmed hat. Avoid too much sunshine. Sunburn slows the skin's ability to cool itself. Use a sun screen lotion with a high SPF (sun protection factor) rating.

Learning Lesson: Sweatin' to the Coldies

	OBJECTIVE
	Demonstrate the change of state of water vapor to liquid.

	OVERVIEW
	Using some ice and a glass, the students will chill the glass to the point where water from the atmosphere will condense on the outside of the glass.

	TOTAL TIME
	30 minutes

	SUPPLIES
	Glass cups or jars
Ice cubes

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	This can be done as a class demonstration or you can divide the students into pairs should you have enough glass jars. You can also shorten this experiment by using crushed ice instead of cubed ice. The crushed ice will chill the water quicker, causing condensation sooner.

	SAFETY FOCUS
	Flash Flood Safety


Background

There are three states of matter; gas, liquid, and solid. Water in our atmosphere exists in these three states constantly. As the temperature of water vapor (a gas) decreases, it will reach the point at which it turns into a liquid (called the dewpoint or the point at which dew forms). This change of state from a gas to a liquid is called condensation.

Procedure

1. Fill the cups/jars with ice.

2. Add cold water to the cups/jars.

3. Let the cups/jar set for about 30 minutes.

4. Observe the outside of the glass.

Discussion

Ask the students where the water on the outside of the glass came from. The answer is from the atmosphere. As the water vapor molecules came in contact with the cold side of the glass, the temperature lowered to the dewpoint, condensing into a liquid.

The amount of water on the side of the glass depends upon the humidity which is the ratio of dry air to moist air. The higher the humidity the more moisture that air contains. The greater the moisture, the greater the water that can condense.

Fast Facts
It takes about one million cloud droplets to provide enough water for one raindrop.
Greatest rainfall in a year was 1,041" (2,644 cm) in Assam, India (August 1880-1881).
World's one minute rainfall record is 1.23" (3.1 cm) which fell in Unionville, Maryland on July 4, 1956.
Greatest snowfall in a day is 75.8" (192.5 cm) which fell in Silver Lake, Colorado (April 14-15, 1921).

Live Weatherwise

Flash floods are the deadliest natural disaster in the world. They are caused by stationary or slow-moving thunderstorms that produce heavy rain over a small area. Hilly and mountainous areas are especially vulnerable to flash floods, where steep terrain and narrow canyons can funnel heavy rain into small creeks and dry ravines, turning them into raging walls of water. Even on the prairie, normally-dry draws and low spots can fill with rushing water during very heavy rain.

Take time to develop a flood safety plan-for home, work, or school, and wherever you spend time during the summer. The National Weather Service has additional information about flood safety and a brochure "Floods and Flash Floods...The Awesome Power".

Learning Lesson: The Rain Man

	OBJECTIVE
	Demonstrate the concept of precipitation.

	OVERVIEW
	The students will see the hydrologic cycle in action as the water evaporates and condenses to form rain.

	TOTAL TIME
	30 minutes

	SUPPLIES
	Mayonnaise size jar
Resealable sandwich bag
Ice cubes

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Flash Flood Safety


Background

What goes up, must come down. Precipitation is the most commonly seen aspect of the hydrologic cycle.

Procedure

1. Add about two inches (5 cm) of hot water to the mayonnaise jar.

2. Add the ice cubes to the sandwich bag and seal it.

3. Place the sandwich bag over the mouth of the jar, allowing one end of the bag to form a tip inside of the jar. This will allow the condensed water to collect at one location.

4. After a few minutes, the water (rain) will begin to drip from the sandwich bag, returning to the water. 

Discussion

Despite the sometimes excessive rainfall that occurs, only about 0.3% of all water on the earth is found in the atmosphere. And only a small fraction of that is seen as rain. Most of the water in the atmosphere is in the gas state called water vapor. So while the hydrologic cycle is essential for life due to the water it brings, the vast amount of water in the cycle is found in the oceans, lakes, and ground water.

Fast Facts
One inch of rain equals...
5.6 gallons of water per square yard (weighing 46.8 lbs / 21.2 kg)
27,104 gallons of water per acre (weighing 113.2 tons)
66,946 gallons of water per hectare (weighing 279.5 tons)
17.4 million gallons of water per square mile (weighing 72,515 tons)

Learning Lesson: Water, Water Everywhere

	OBJECTIVE
	Discover the different water ratios in the earth's total water supply.

	OVERVIEW
	The students will estimate how much water they think can be found in various locations on the earth in all its states; solid, liquid, and gas.

	TOTAL TIME
	20 minutes

	SUPPLIES
	Eight (8) 1000 ml beakers
Plastic cup
Eyedropper

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	This can be done as a class demonstration or you can divide the students into pairs should you have enough glass jars. You can also shorten this experiment by using crushed ice instead of cubed ice. The crushed ice will chill the water quicker, causing condensation sooner.

	SAFETY FOCUS
	Flash Flood Safety


Background

Water is the most abundant and important substance on Earth. It is essential to life and is a major component of all living things. There are approximately 336,000,000,000,000,000,000 gallons of water on the earth, existing in three states; solid, liquid and gas. The sources for this water storage are the oceans, icecaps & glaciers, ground water, fresh-water lakes, inland seas, soil moisture, atmosphere, and rivers.

Procedure

1. Label beaker 1 "oceans" and fill it with 1000 ml of water.

2. Label the following beakers: beaker 2 "glaciers & icecaps", beaker 3 "groundwater", beaker 4 "fresh-water lakes", beaker 5 "inland seas", beaker 6 "soil moisture", beaker 7 "atmosphere", and beaker 8 "rivers".

3. Inform the students that the earth's total water supply has been reduced to 1000 ml as indicated in beaker 1.

4. Ask the students how much water must be transferred from beaker 1 and placed in each of the remaining beakers.

5. After all beakers have some water in them, write their estimates on the chalk board.

6. Pour all water back into beaker 1, dry beakers 2 through 8, and add any water necessary to return beaker 1 to 1000 ml.

7. Transfer the following amounts of water from beaker 1 to each of the remaining beakers. 

2. Glaciers & icecaps - 21.4 ml 

3. Groundwater - 6.1 ml 

4. Fresh-water lakes - 0.09 ml 

5. Inland seas - 0.08 ml 

6. Soil moisture - 0.05 ml 

7. Atmosphere - 0.01 ml 

8. Rivers - 0.001 ml 

Discussion

The students will be surprised how little water is found in each of the remaining beakers. The vast majority of water is found in the oceans; approximately 97.2%. The following are the percentages for each water source:

	Water Source
	Water volume
(cubic miles)
	Percent of
total water

	Oceans
	317,000,000
	97.24%

	Glaciers & icecaps
	7,000,000
	2.14%

	Groundwater
	2,000,000
	0.61%

	Fresh-water lakes
	30,000
	0.009%

	Inland seas
	25,000
	0.008%

	Soil moisture
	16,000
	0.005%

	Atmosphere
	3,100
	0.001%

	Rivers
	300
	0.0001%

	Total water volume
	326,000,000
	100%


Despite the over abundance of rain we often receive, the atmosphere contains very little of the earth's total water supply.

Fast Facts
A cubic mile of water equals more than one trillion gallons. If all the water in the atmosphere fell as precipitation at once, the Earth would be covered with only about 1 inch (2.5 cm) of water.

The 48 contiguous United States receives a total volume of about 4 cubic miles (6.4 cubic km) of precipitation each day. If all of the world's water was poured on the United States, it would cover the land to a depth of 90 miles (145 km). Each day, 280 cubic miles (450 cubic km) of water evaporate or transpire into the atmosphere.

Live Weatherwise

Flash floods are the deadliest natural disaster in the world. They are caused by stationary or slow-moving thunderstorms that produce heavy rain over a small area. Hilly and mountainous areas are especially vulnerable to flash floods, where steep terrain and narrow canyons can funnel heavy rain into small creeks and dry ravines, turning them into raging walls of water. Even on the prairie, normally-dry draws and low spots can fill with rushing water during very heavy rain.

When traveling or outdoors:

· Keep track of the counties, towns, rivers, and creeks along and near your route, so you will know if you are near a flood prone area. 

· Take a weather radio with you wherever you go. 

· Check the weather forecast before a trip or outdoor activity. Postpone your plans if flooding is forecast. 

· Choose campsites AWAY from creeks and other low-lying areas. 

· Be especially cautious at night, when dangerous rising water is more difficult to detect. 

· Find out how to get local warning information, such as outdoor warning sirens or cable TV, or the NOAA Weather Radio.

Learning Lesson: A Pressing Engagement

	OBJECTIVE
	Demonstrate the effect of the weight of air over our heads.

	OVERVIEW
	Since we do not normally "feel" air pressure, the student will see how the effect of the air pressure on two sheets of paper.

	TOTAL TIME
	2 minutes

	SUPPLIES
	Ruler, a sheet of printer paper, and a newspaper

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Thunderstorm safety


Background

We typically do not "feel" atmospheric air pressure. Why? Since air surrounds our bodies, and all things, the pressure, as a result of the air, is applied equally on all sides. For example, if someone holds an 8½x11" sheet of paper by their hand at arms length, the weight of the air directly above the sheet is over 1,300 pounds.

Obviously the paper does not weight that much. Why? That same pressure (14.7 pounds per square inch) is also pressing up on the bottom side of the paper. The equal pressure on all sides cancels each other out so all that is left is the weight of the material that comprises the paper.
Procedure

1. Lay a ruler on a table with about 3" (8 cm) hanging over the edge.

2. Lay a sheet of printer paper on the part of the ruler in direct contact with the table.

3. Press the paper against the table until it is flat as possible.

4. Press down on part of the ruler hanging over the edge.

5. Repeat the above steps except replace the printer paper with a large sheet of opened newspaper in the second step. 

Discussion
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The student will discover the newspaper was much harder to lift than the printer paper. As the ruler lifted the printer paper, air rush in under the rising paper and thereby quickly allowed the air pressure to equalize on all sides. Essentially, the weight of the air above the paper had no effect on the difficulty in lifting the paper.
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As the ruler lifted the newspaper, the edges of the newspaper remained in contact with the desk. Very little air was allowed to rush in and equalize the pressure on the bottom side of the newspaper. Since there is less air below the paper the pressure is less as well. Now the weight of all the air above the paper now becomes more evident.

Fast Facts
We often speak of pressure in terms of atmospheres. One atmosphere is equal to the weight of the earth's atmosphere at sea level, about 14.7 pounds per square inch. If you are at sea level, each square inch of your surface is subjected to a force of 14.7 pounds.

In water, the pressure increases about one atmosphere (14.7 pounds per square inch) for every 33 feet (10 meters) of water depth. At the deepest part of all the earth's oceans, Marianas Trench's (east of the Philippine Islands) depth is about 35,800 feet (7 miles/11 km). The pressure of nearly 7 miles of water overhead is about 1080 atmospheres or 16,000 pound per square inch.

Live Weatherwise

Thunderstorm Safety
One measure of the severity of a thunderstorm is the wind speed. In addition to the size of hail, the National Weather Service defines a severe thunderstorm as one containing wind speed of 58 mph (50 kts) or greater.

The force of all of the molecules moving at 58 mph (50 kts), or more, can create hazardous weather conditions such a blowing down phone and power lines, trees, and make driving hazardous. When the National Weather Service issues a Severe Thunderstorm Warning it means a thunderstorms with wind gusts to 58 mph (50 kts) or greater and/or hail size of 3/4" or greater is occur or about to occur near you.

Discuss severe thunderstorm safety with your family. Everyone should know what to do in case all family members are not together. Discussing disaster response ahead of time helps reduce fear and lets everyone know what to do should a severe thunderstorm occur.

Postpone outdoor activities if thunderstorms are likely. Many people take shelter from the rain, but most people struck by lightning are not in the rain! Postponing activities is your best way to avoid being caught in a dangerous situation.

Learning Lesson: Go with the Flow

	OBJECTIVE
	The students will discover that the faster air moves, the lower the pressure becomes within that flow of air.

	OVERVIEW
	Create low pressure by blowing between two soda cans.

	TOTAL TIME
	5 minutes

	SUPPLIES
	Two (2) empty soda cans
Level surface

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Tornado safety


Background

Bernoulli's principle states that in fluid flow, an increase in velocity occurs simultaneously with decrease in pressure.

Procedure

1. Lay the two cans parallel to each other, about one inch apart, near the edge of a level surface.

2. Put your face down near the surface and blow between the two cans.

3. It will take some trial and effort but eventually the two cans will roll together. 

Discussion

The affect is Bernoulli's principle in action, named after the Dutch/Swiss mathematician/scientist Daniel Bernoulli. By blowing between the two cans, you are making the air between them move faster than the surrounding air (which is basically calm). The cans roll together as the higher pressure surrounding the two cans (away from the air flow) pushes the cans together toward the region of lower pressure.

Live Weatherwise

Tornado Safety
There is no such thing as guaranteed safety inside a tornado. Freak accidents happen; and the most violent tornadoes can level and blow away almost any house and its occupants. Extremely violent EF5 tornadoes are very rare, though. Most tornadoes are actually much weaker and can be survived.

Prevention and practice before the storm: At home, have a family tornado plan in place, based on the kind of dwelling you live in and the safety tips below. Know where you can take shelter in a matter of seconds, and practice a family tornado drill at least once a year. Have a pre-determined place to meet after a disaster.

Flying debris is the greatest danger in tornadoes; so store protective coverings (e.g., mattress, sleeping bags, thick blankets, etc) in or next to your shelter space, ready to use on a few seconds' notice. When a tornado watch is issued, think about the drill and check to make sure all your safety supplies are handy. Turn on local TV, radio or NOAA Weather Radio and stay alert for warnings.

Forget about the old notion of opening windows to equalize pressure; the tornado will blast open the windows for you! If you shop frequently at certain stores, learn where there are bathrooms, storage rooms or other interior shelter areas away from windows, and the shortest ways to get there.

All administrators of schools, shopping centers, nursing homes, hospitals, sports arenas, stadiums, mobile home communities and offices should have a tornado safety plan in place, with easy-to-read signs posted to direct everyone to a safe, close by shelter area. Schools and office building managers should regularly run well-coordinated drills. If you are planning to build a house, especially east of the Rockies, consider an underground tornado shelter or an interior "safe room".

Learning Lesson: Crunch Time

	OBJECTIVE
	Demonstrate the effect of heat on pressure.

	OVERVIEW
	A plastic 2-liter bottle will be crushed by the normal atmospheric pressure in the room.

	TOTAL TIME
	10 minutes

	SUPPLIES
	Two empty 2-liter bottles, hot tap water.

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Thunderstorm safety


Background

Pressure is not only a matter of altitude but also is dependent upon the temperature. As the temperature increases so does the pressure. The molecules and atoms that comprise the air we breathe gain energy as they absorb heat. That increase in energy results in faster moving atoms which we observe as an increase in energy. The opposite occurs when the temperature decreases. As the molecules loose energy, their motion is decreased and we observe a decrease in pressure.

Procedure

1. Place two cups of hot tap water into each two 2-liter bottle.

2. Place your thumb over each bottle opening and shake. This ensures the air inside the bottle is warmed.

3. Pour the water out of each bottle and screw a bottle cap on only one of the two bottles.

4. Stand both bottles side-by-side and observe over the next five minutes. 

Discussion

The bottle that was capped will eventually begin to collapse. This is a result of the cooling air inside that bottle. The air cools because the molecules and atoms inside the bottle loose energy as they collide with the bottle side that is exposed to the cooler surrounding air. As their energy decrease so does their velocity and therefore the pressure decreases. Since the pressure inside the bottle decreases, the force of the air outside the bottle begins to crush the bottle.

However the uncapped bottle remains unchanged. As the air cools inside, the drier outside air flows in to take up the space thereby keeping the pressure the same both inside and outside of the bottle.

Fast Facts
We can only swim down to a relatively shallow depth, about 250 feet, before the increased pressure from the water crushes our bodies. At a certain point, outward pressure in the lungs exceeds the structural integrity of the rib cage, and the rib cage collapses. Obviously, this would kill a human being.

However, whales can withstand this pressure because their bodies are more flexible. Their ribs are bound by loose, bendable cartilage, which allows the rib cage to collapse at pressures that would easily snap our bones.

A whale's lungs can also collapse safely under pressure, which keeps them from rupturing. This allows sperm whales, which dive to depths of 7,000 feet (2,100 m) or more to hunt for giant squid.

Live Weatherwise

Thunderstorm Safety
One measure of the severity of a thunderstorm is the wind speed. In addition to the size of hail, the National Weather Service defines a severe thunderstorm as one containing wind speed of 58 mph (50 kts) or greater.

The force of all of the molecules moving at 58 mph (50 kts), or more, can create hazardous weather conditions such a blowing down phone and power lines, trees, and make driving hazardous. When the National Weather Service issues a Severe Thunderstorm Warning it means a thunderstorms with wind gusts to 58 mph (50 kts) or greater and/or hail size of 3/4" or greater is occur or about to occur near you.

Discuss severe thunderstorm safety with your family. Everyone should know what to do in case all family members are not together. Discussing disaster response ahead of time helps reduce fear and lets everyone know what to do should a severe thunderstorm occur.

Postpone outdoor activities if thunderstorms are likely. Many people take shelter from the rain, but most people struck by lightning are not in the rain! Postponing activities is your best way to avoid being caught in a dangerous situation.

Learning Lesson: It’s a Gas, Man

	OBJECTIVE
	Discover if carbon dioxide has an effect on temperature.

	OVERVIEW
	The demonstration will show that excess carbon dioxide leads to higher temperatures.

	TOTAL TIME
	1 hour

	SUPPLIES
	Two (2) clear 2-liter bottles
Two thermometers
Molding clay
Two seltzer tablets
Table top lamp used as a source of heat

	PRINTED/AV MATERIAL
	None

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Summer safety rules


Background

Carbon dioxide has increased greatly in the atmosphere over the past 100 years. Although it comprises only 0.03% of the atmosphere, it has been linked to global warming.

Procedure

1. Partially fill both bottles with water.

2. Add the seltzer tablets to one of the bottles.

3. Suspend the thermometers inside the bottles in such a way that you can measure the temperature of the air and seal the tops with molding clay.

4. Place the lamp at equal distance between each bottle.

5. After an hour, measure the temperature of the water in each bottle. 

Discussion

The seltzer tablets supplied one bottle with a source of carbon dioxide. The "fiz" will have heated faster and to a higher temperature than in the other bottle. The increase in heating ability is due to carbon dioxide's high capacity to hold heat.

It has been thought that an increase in carbon dioxide will lead to global warming. While carbon dioxide in the atmosphere has been increasing over the past 100 years, there is no evidence that it is causing an increase in global temperatures.

In 1997, NASA reported global temperature measurements of the Earth's lower atmosphere obtained from satellites revealed no definitive warming trend over the past two decades. In fact, the trend appeared to be a decrease in actual temperature. In 2007, NASA data showed that one-half of the ten warmest years occurred in the 1930's with 1934 (tied with 2006) as the warmest years on record. (NASA data October 23, 2007 from http://data.giss.nasa.gov/gistemp/graphs/Fig.D.txt)

The 1930s through the 1950s were clearly warmer than the 1960s and 1970s. If carbon dioxide had been the cause then the warmest years would have understandably been in the most recent years. But that is not the case.

The largest differences in the satellite temperature data were not from any man-made activity, but from natural phenomena such as large volcanic eruptions from Mt. Pinatubo, and from El Niño.

The behavior of the atmosphere is extremely complex. Therefore, discovering the validity of global warming is complex as well. How much effect the increase in carbon dioxide will have is unclear or even if we recognize the effects of any increase.
Fast Facts
To see the full effect of a greenhouse effect, look to the planet Venus. The atmosphere of Venus consists of 96% carbon dioxide, 3.5% nitrogen, with the remaining amount, less than 1%, of other gasses.

The carbon dioxide atmosphere has allowed the temperature of the surface to exceed 900°F (482°C). This is hot enough to melt lead. Space craft that have successfully landed on Venus, despite being well protected, have lasted only about an hour in the excessive heat and crushing pressure.

Live Weatherwise

Summer Safety Rules
Help reduce additional heat to the atmosphere by following the following conservation measures:

· Protect windows. Hang shades, draperies, awnings, or louvers on windows that receive morning or afternoon sun. Outdoor awnings or louvers can reduce the heat entering the house by as much as 80%. 

· Conserve electricity. During periods of extreme heat, people tend to use a lot more power for air conditioning, which can lead to a power shortage or outage. Vacuum air conditioner filters weekly during periods of high use. 

· Keep lights turned down or turned off. 

· Avoid using the oven. 

Learning Lesson: The Daily Ups and Downs

	OBJECTIVE
	Learn how to use the zip/city search for obtaining local weather observations for the past 48 hours.

	OVERVIEW
	Students will graph 48 hourly air temperatures of from a local weather observation site and observe the diurnal temperature variations.

	TOTAL TIME
	30 minutes. Possibly a homework assignment.

	SUPPLIES
	Internet connection.

	PRINTED/AV MATERIAL
	Graph for plotting temperatures.

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Avoiding Extreme Weather


Background

Probably the most often asked question in weather is "What is the temperature?" This depends upon many variables but most frequently it is the time of day that has the most influence on the change of temperature. One often hears only the high and low temperature for the day without realizing how the temperature changes hourly during the day.

Procedure
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1. Go to the following National Weather Service website: www.srh.weather.gov.

2. Enter your zip code in the search box located on the upper left side of that website. Press "Go."

3. Under "Current Conditions" should be the nearest observation site to the zip code entered. Click "2 Day History" or, for a list of additional sites in your area, click "More Local WX" then select the name of an observation site.

4. You will see a page the looks like this...
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This information is that location's weather observations for the previous 48 hours. The most recent observation is listed first. Weather observations are recorded a few minutes prior to the top of each hour. For example, if the observation time is 0953 then the observation time is called the 10:00 a.m. observation. If the observation time is 1953, then the observation is 2000 (using the 24-hour clock) or 8:00 p.m.

5. Have the students label the time axis of their graph beginning with the last (bottom) observations. They can round the time to the nearest whole hour. Label in red or otherwise indicate midnight and noon.

6. Have the students label the temperature axis. (Look at the 6-hour minimum temperature column and round down, to the nearest 0 or 5, the lowest value observed. For example, if the lowest temperature in the minimum column is 64 then begin labeling the temperature axis at 60.

7. With the axis labeled, have the student place a dot for each hourly air temperature on the graph.

8. Now connect the dots. 

Discussion
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On an average day, without any storms or fronts nearby, the temperature does not increase or decrease in straight lines. A normal temperature graph will have a basic saw tooth appearance. The actual temperature trace the students will create can vary greatly depending upon the weather. You may not see the saw tooth pattern if a cold front has passed your location recently.

Also, the maximum and minimum temperatures do not occur at noon and midnight. Discuss why. (Sunlight strikes the Earth's surface and the surface heats up. The air in contact with the surface heats up. At night, with no sunlight, the Earth continues to emit infrared radiation, as does much of the atmosphere and the Earth's surface cools. Because of the air, this does not happen instantaneously but is seen as the lag.)

Also, why is there a lag in heating and cooling over the year? Recall, maximum solar radiation in the Northern Hemisphere occurs in June but warmest weather is usually not until late July and early August. In winter, the least amount of solar radiation is in late December but it is usually late January and early February during which we experience the coldest weather.

Fast Facts

The world's highest surface temperature: Al'Aziziyah, Libya 135.9°F (57.7°C) September 13, 1922. The US highest surface temperature: Greenland Ranch, Calif., with 134°F (56.7°C) July 10, 1913

Live Weatherwise

Begin each day with the check of the weather forecast for your area to minimize your risk to extreme weather regardless if it is heat waves, tornadoes, flooding rains or any other type of hazardous conditions.

Entering your zip code in the search box located at www.srh.weather.gov will provide you with the forecast direct from the professionals of your nearby NWS Forecast Office. We are here 24 hours a day, 365 days a year. No one knows your weather better than we do.

Learning Lesson: Forward Thinking

	OBJECTIVE
	Learn how to use the zip/city search for the local weather forecast.

	OVERVIEW
	Students will create their own weather forecast map with information obtained via the Internet.

	TOTAL TIME
	30 minutes. Possibly a homework assignment.

	SUPPLIES
	Internet connection

	PRINTED/AV MATERIAL
	Table of zip codes
Map of the U.S.

	TEACHER PREPARATION
	None

	SAFETY FOCUS
	Know before you go!


Background

The weather one experiences changes depending upon your location. Because of this difference in weather, each location has its own unique weather forecast.

Procedure
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1. Go to the National Weather Service Southern Region website: www.srh.weather.gov
2. Enter each zip code listed on the table in the search box located on the upper left side of that website. Press "Go."

3. Choose a day for the forecast and for each zip code, have the students enter the location, one or two worded forecast and temperature forecast for that day (located under the row of icons).

4. Have the students take the table home to ask a parent or guardian for up to five additional zip codes of relatives or friends not living in their local area.

5. Enter the temperature forecast for each location on the U.S. map including the five additional locations. 

Discussion

Depending upon the time of year and actual weather patterns, the students will discover that temperatures are generally lower as one moves from south to north. Typically, the temperature forecast for Phoenix will be the highest. Discuss with the students the reason for the warm weather. (Phoenix is located in a desert.) If not, discuss why not. (Is there rain in the forecast? Has a cold front passed by recently?)

Discuss how the Los Angeles temperature is different than Sacramento despite being farther south. (Los Angeles is usually under the influence of the cooler ocean air. Sacramento is well inland and the cooler ocean air does not penetrate that far very often.)

Fast Facts
· There are 122 weather forecast offices in the United States and its territories. 

· All forecast offices operate 24 hours daily year round. 

· Our services provided to you cost less than $3.00 a year per man, woman and child. 

Live Weatherwise

Know before you go!
The best weather safety rule to follow is to be aware of any potentially hazardous weather that might affect you. Always begin the day with a check of the NWS forecast for your area. Entering your zip code in the search box located at www.srh.noaa.gov will provide you with the forecast direct from the professionals of your nearby NWS Forecast Office. We are here 24 hours a day, 365 days a year. No one knows your weather better than we do.

