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Why Global Warming:

We choose this theme because we think that all people need to know about Global Warming facts and reasons, also they need to know how to deal with this event. In the same time we should speak with each one with his level of understanding, and since kids are the future’s men, we need to make sure that the massage is clear for them. In this project we will send our massage to kids in simple understandable science way about the harmfully effect of global warming. 

Benchmarks:

General benchmark: 

12A 3-5 # 1: Keep record of their investigations and observations and not change the record later. 

12A  3-5  #  2: Offer reasons for their findings and consider reasons suggested by others. 

12E 3-5 # 1: Buttress their statements with facts found in books, articles, and databases, and identify the sources used and expect others to do the same. 
Also relate with benchmarks in 6 – 8 grades:

4B 6-8  # 6: The benefits of the earth’s resources such as fresh water, air, soil, and trees can be reduced by using them wastefully or by deliberately or inadvertently destroying them. The atmosphere and the oceans have a limited capacity to absorb wastes and recycle materials naturally. Cleaning up polluted air, water, or soil or restoring depleted soil, forests, or fishing grounds can be very difficult and costly.  

4C 6-8  # 7: Human activities, such as reducing the amount of forest cover, increasing the 
amount and variety of chemical related into the atmosphere, and intensive farming, have changed the earth’s land, oceans, and atmosphere. Some of these changes have decreased the capacity of the environment to support some life forms.

The main concepts:

1. Global Warming: Gradual increase of the temperature of earth's lower atmosphere as a result of human activity.
2. Ozone layer: region of the stratosphere containing relatively high concentrations of Ozone located at altitudes of 12-30 mi. (19-48 km) above the earth's surface.
3. Carbon dioxide: (CO2), chemical compound, occurring as a colorless, odorless, tasteless gas that is about 1 1/2 times as dense as air under ordinary conditions.

4. Atmosphere: The mixture of gases and other substances surrounding a celestial body with sufficient gravity to maintain it.

5. Greenhouse effect: process whereby heat is trapped at the surface of the earth by the atmosphere.
Additional information on concepts: 

Global warming

Gradual increase of the temperature of earth's lower atmosphere as a result of human activity. A layer of atmospheric gases (carbon dioxide, methane, nitrous oxide, and ozone; called greenhouse gases) allows radiation from the sun to reach the earth unimpeded and traps infrared radiation from the earth's surface. This process, called the Greenhouse effect, keeps the earth's temperature at a level suitable for life. Growth in industry, agriculture, and transportation since the Industrial Revolution, however, has produced gases that have augmented the earth's thermal blanket. Some researchers believe that continued production of greenhouse gases will lead to global temperature increases, which could melt the polar ice sheets, resulting in a rise in sea level and damage to coastal development and estuaries; dry soils, producing profound changes in agriculture; endanger many species; and spawn more frequent tropical storms. Despite controversy over this scenario, many nations have acted to decrease greenhouse-gas production-over 150 nations have signed a 1992 treaty designed to reduce the emission of such gases-and control deforestation, which also contributes to higher levels of carbon dioxide. 

Greenhouse effect

Process whereby heat is trapped at the surface of the earth by the atmosphere. Energy from the sun passes through the atmosphere, warming the earth and providing the wavelengths used in photosynthesis. Much of the incoming energy is reradiate in the form of heat, some directly and some as a result of either the metabolism living things or human industrial activities. This heat (infrared radiation) is prevented from leaving the earth by atmospheric carbon dioxide, water vapor, and ozone (acting like the glass in a greenhouse), and much of it goes back into the ground. An increase in atmospheric carbon dioxide of 10% over the past century has led some authorities to predict a long-term warming of the earth's climate.

Ozone layer

Region of the stratosphere containing relatively high concentrations of Ozone, located at altitudes of 12-30 mi. (19-48 km) above the earth's surface. The ozone layer prevents most ultraviolet (UV) and other high-energy radiation from penetrating to the earth's surface but allows sufficient UV to support the activation of vitamin D in humans to reach the earth. The full radiation, if unhindered by this filtering effect, would destroy animal tissue. Ozone in the ozone layer is formed by the action of solar ultraviolet light on oxygen. In 1974 scientists warned that certain industrial chemicals, e.g., CHLOROFLUOROCARBONS (CFCs), HALONS, and carbon tetrachloride, could migrate to the stratosphere where sunlight could free their chlorine atoms to form chlorine monoxide, which would deplete upper-atmospheric ozone. A seasonal decrease, or hole, discovered in 1985 in the ozone layer above Antarctica was the first confirmation of a thinning of the layer; in 1994 the region of diminished ozone was nearly the size of North America and reached to S South America and S Australia. Less dramatic decreases have been found above other areas of the world, including the U.S. In 1987 an international agreement was reached on reducing the production of ozone-depleting compounds. Revisions in 1992 called for an end to the production of most of such compounds by 1996, and CFC emissions had dropped dramatically by 1993. Recovery of the ozone layer, however, is expected to take 50 to 100 years. Damage to the ozone layer can also be caused by sulfuric acid droplets produced by volcanic eruptions. 

Carbon dioxide

(CO2), chemical compound, occurring as a colorless, odorless, tasteless gas that is about 1 1/2 times as dense as air under ordinary conditions. It does not burn and will not support combustion of ordinary materials. Its weakly acidic aqueous solution is called CARBONIC ACID. The gas, easily liquefied by compression and cooling, provides the sparkle in carbonated beverages. Solid carbon dioxide, or dry ice, is a refrigerant. Dough rises because of carbon dioxide formed by the action of yeast or baking powder. Carbon dioxide is a raw material for PHOTOSYNTHESIS in green plants, and is a product of animal RESPIRATION and of the decay of organic matter. Carbon dioxide occurs both free and combined in nature, and makes up about 1% of the volume of dry air. It can cause death by suffocation if inhaled in large amounts. 

Atmosphere

The mixture of gases and other substances is surrounding a celestial body with sufficient gravity to maintain it. Although some details about the atmospheres of the other planets and some satellites are known (see articles on individual planets), a complete description is available only for the earth's atmosphere, the study of which is called METEOROLOGY. The gaseous constituents of the earth's atmosphere are not chemically combined, and thus each retains its own physical and chemical properties. Within the first 40 to 50 mi. (64 to 80 km) above the earth, the mixture is of uniform composition (except for a high concentration of OZONE at 30-mi./50 km. This whole region contains more than 99% of the total mass of the earth's atmosphere. Based on their relative volumes, the gaseous constituents are nitrogen (78.09%), oxygen (20.95%), argon (0.93%), carbon dioxide (0.03%), and minute traces of neon, helium, methane, krypton, hydrogen, xenon, and ozone. Additional atmospheric constituents include water vapor and particulate matter, such as various forms of dust and industrial pollutants. The earth's atmosphere is separated into certain distinct regions, each having a different temperature range. The troposphere, where air is in constant motion (see WIND), extends from the earth's surface to an altitude of 5 mi. (8 km) at the poles and 10 mi. (16 km) at the equator. Clouds and other WEATHER phenomena occur here. All forms of the earth's animal and plant life exist in the troposphere or in the waters beneath it. Above the troposphere, the stratosphere extends to about 30 mi. (50 km), followed by the mesosphere, up to about 50 mi. (80 km), the thermosphere, up to about 400 mi. (640 km), and finally the exosphere. The ionosphere is in the range (50 to 400 mi./80 to 640 km) that contains a high concentration of electrically charged particles (ions), which are responsible for reflecting radio signals. Above it, out to about 40,000 mi. (64,400 km) in a region called the magnetosphere, electrically charged particles are trapped by the earth's magnetic field. The atmosphere protects the earth by absorbing and scattering harmful radiation and causing extraterrestrial solid matter to burn from the heat generated by air friction. 

Chlorofluorocarbon (CFC)
(CFC), any organic compound composed of CHLORINE, FLUORINE, and CARBON. Derived synthetically from HYDROCARBONS, many CFCs (such as some FREONS) are chemically stable, nonflammable, and relatively nontoxic. Because of such properties, these compounds have been widely used in industry and in consumer products, particularly in the production of foam for insulation and other uses, as AEROSOL propellants, as refrigerants and air conditioner coolants, and as cleansing agents in the production of electronic circuit boards. The resistance of CFCs to chemical breakdown, however, enables them to persist in the environment and migrate to the upper atmosphere. There, sunlight frees their chlorine atoms to form chlorine monoxide, which destroys the OZONE LAYER. In 1987 an international treaty called for reducing CFC use by 50% by 2000. A 1992 revision called for the end of CFC production in industrial countries by 1996, and by 1993 CFC emissions had dropped dramatically. 

Aerosol

A colloid in which small solid or liquid particles are suspended in a gas. Natural aerosols such as fog or smoke occur throughout the atmosphere, which is itself an aerosol. The term is also used to describe a container of paint, insecticide, or other substance held under pressure by a propellant, which releases the substance in the form of a fine spray or foam. The particles produced by an aerosol container, however, are larger than those in a true aerosol. Freon was the most common aerosol propellant, but its use has been banned because Freon is thought to destroy the Ozone Layer of the stratosphere.

www.encyclopedia.com
Curriculum reference - WV IGOs: 

5.6 recognize and appreciate that scientific knowledge is subject to modification as new information challenges current theories. 

5.9 recognize that the exploration of science is challenging and fulfilling and establishes patterns of lifelong curiosity and learning.

5.12 understand that the study of science is a dynamic process and the results are not always definite or complete. 

5.136,7,8,9,10,11 formulate conclusions through close observations, logic, objectivity, perseverance and integrity in data collection (e.g., adaptations in structures, photosynthesis, respiration) 
Scientific Processes/Thinking Skills. 
5.14 recognize and apply facts, concepts, laws, and theories to explain phenomena. 

5.173,4,6,7,8,9,10 use inferential reasoning to make logical conclusions from collected data (e.g., causes and effects). 
5.24 develop through the study of interdependent themes including systems, changes, and models an understanding of biological, earth/space, and physical science concepts. 

5.606,7,8,10,11 use the knowledge of science and technology to make personal decisions at local and global levels. 

5.61 evaluate and critically analyze mass media reports of scientific developments and events. 

5.626,7,8,10,11 critically analyze the effects and impacts of science and technology on global and local problems (e.g., mining, manufacturing, recycling, farming, water quality). 

Specific Goals of the theme:

1. Identifying the main concepts in Global Warming theme. 

2. Presenting the concepts in acceptable frame to the students, appropriate with their minds. 

3. Engaging kids in the phenomena. 

4. Presenting the roles and efforts to save the earth.

5. Specifying kids role to safe the earth.

6. Building a thorough idea about the theme and its relates to science fields. 

7. Correcting the misconceptions about global warming. 

How can we provide this theme for kids?

As we know about kids that if they aren’t interesting in something they ill not care about it. The review of Global Warming in multimedia and newspaper seems to be for adults only. The theme stills darkness image for kids. We are planing to view this theme in interesting dress for kids. The concepts should be clear and acceptable in their minds depending on their ages. So our entrance to that is games and lovely activities. 

Investigative Questions:
1. Was the earth warmer or cooler in the past?

2. What may happen if the temperature of the earth increased?

3. Is CO2 dangerous gas or not?

4. Does CO2 levels now higher or in the past?

5. What is Ice Age?

6. In your age, can you help to save the earth?

7. What kind of help can you make?

8. How can you do this help?

Suggested ways to teach Global Warming:

Here are some ways can be used as an introduction to this topic including questions. Also it can be use to enrich the theme.

Dirty City:


The teacher can start the lesson by showing kids film about garbage in big cities, and discuss with them the bad side of this garbage.

Reduce Project:


Before the class the teacher need to ask kids to do something I their school, street or home to help in reducing some garbage. Then he makes small presentation for each kid to describe what he did and why he thinks that this is a good job. 

Dinosaurs environment: 

First, teaching children about dinosaurs. The teacher can ask children to describe the environment the dinosaurs lived in, including the vegetation, and he ask them if the world was warmer or cooler than it is now. Then he needs to explain to them that at the time dinosaurs lived the atmosphere had CO2 levels that were at least 5 times greater than what we now have and that these high levels of CO2 contributed to the rich vegetation. 

Greenhouse field trip: 

Also suggests a field trip to a greenhouse to learn about the "greenhouse effect." The teacher may ask the greenhouse manager to explain how the conditions in the greenhouse are controlled to help plants and ask if the greenhouse adds carbon dioxide. Many greenhouses do add CO2 because it is a vital component of photosynthesis. This can help children learn that CO2 isn't the dangerous gas that it is often portrayed as. 

Ice age readings: 

Finally, teaching children about former predictions of a coming ice age. Have children read articles and books such as "The Ice Age Cometh?" from Time in January 31, 1994, The Cooling by Lowell Ponte, and "Brace Yourself for Another Ice Age," from Science Digest in February of 1975. 

Some ideas’ resource: http://www.globalwarming.org/kids.htm

Activities:

Activity No.1: (Chemistry)

Educational game:

Recycle City

http://www.epa.gov/kids/recyclecity.htm
A game, can be do on computer or discussing, the goal of this game:

Identifying the chemical side of Global Warming, the chemicals that may cues Global Warming, and the benefits of recycling.

Things to do in Recycle City

Introduction:

Here are some activities and games that the kids enjoy using the Recycle City web site if the access to the Internet is available, if not, the teacher can do these activities while he is discussing Global Warming with kids. Scattered throughout Recycle City, you'll find all the answers and information you need to play.

How to play this game:

 Imagine you manage your own supermarket. 

* What are some things you can do to reduce the amount of waste caused by the products you sell? 

 Then, visit Maria's Market in Recycle City and see if she has any other ideas you can use. 

* Name three ways that each of these items can be reused, instead of throwing them away. (You can use the whole thing or only part of it.)

 Cardboard box

 Plastic milk carton

 Glass jar

 Wooden board

 Plastic bag

 Newspaper

* Can you find other ways these items are put to use in Recycle City? 

 Find the place in Recycle City where you can get information on what to do with leftover cleaning products.

* Is there a place to take those kinds of items in your town? Where is it? 

 Visit some houses in Recycle City and look for examples of household hazardous waste.

* How many are there? What are some safer, natural alternatives that could take the place of some of these things? 

 Visit any Recycle City location you like. Before you go inside, try to figure out what you would do to reduce waste and energy use there. Then, click on the site. 

* Did you miss anything? Did they? 

 Cruise around Recycle City and find all the tips you can use to reduce pollution and waste that come from cars. 

 Gas stations aren't just places to fill up the tank. 

* Can you find six things that Shaq at the Recycle City gas station does to help the environment? 

* Can you find out which recyclable item makes up the largest percentage of our trash? 

 Identify three recycling activities that Recycle City students use to help raise money for class projects. 

 Mayor Turner has been elected to state government, and you are selected to replace her as the new mayor of Recycle City. 

* What kinds of things can you do to help citizens reduce, reuse, and recycle? 

 Find at least seven different ways to reduce or reuse paper. 

 Find at least three places in Recycle City where books are resold or reused. 

 Harlin Hazzard of the Recycle City Hazardous Waste Center wants to hire you as his assistant manager. Before you can accept, you must name the four characteristics that make hazardous waste hazardous. 

 Before he gives you a higher salary, Harlin wants to know what can be done to reduce the amount of hazardous waste going into the hazardous waste landfill. Can you tell him? 

 Make a list of things around your house that you could donate to a charity or a community warehouse instead of throwing them out. 

* What are some ways you or your family could cut down on the amount of junk mail you receive at home? 

* How many places in Recycle City can you find used tires. Look carefully. 

Information for teachers

Recycle City was designed with the classroom in mind. All of the games and locations have been designed to make it easy for a teacher to set different goals that can match up with lessons being taught in class. 

* Here are some ideas on how you can use Recycle City in your classroom:

Scavenger Hunts:

 You can organize students into teams for scavenger hunts through Recycle City. This works especially well if there are fewer computers than there are students. Each team works together to find all the items in a list before the other teams do. Before beginning the assignment, create a list of items that need to be found.

 For example find:

1. Something made from recycled tires.

2. A way to use vinegar.

3. A use for old bricks.

4. Something made from old milk containers.

5. An electric car.

6. How coffee grounds can be reused.

 Your list of course, can be customized to emphasize reuse, recycling, or any other topic that you are exploring in class.

 Split up the class into several teams and let them go through the site, looking for the items on the list. This will provide them with some incentive to browse around the site looking for items, and will spark team discussions on where the items might be found.

 Afterwards, have a discussion with the class as a whole. Encourage students not only to talk about what they did find, but also about anything that they went looking for and didn't find...this can lead to interesting discussions. 

The Clean Up Dumptown Game

 Clean Up Dumptown is designed to be extremely flexible. In fact, there are no goals or winning conditions built into the game at all! This was done so that you can assign goals to underscore particular topics and integrate into classroom curriculum.

 Goals can include reducing the amount of a particular kind of waste going into the landfill by a particular amount, or by as much as possible. You can add budget caps, or restrict the programs that can be used.

 You can also set research goals - determining the impact of composting on the waste stream, for example.

Sample Goals:

1) Reduce the amount of paper going into the landfill as much as possible, and spend as little money as possible. 

2) Remove as much organic waste from the waste stream as you can.

3) Set an overall spending limit ($200,000, for example) and find out which combination of programs within your budget achieves the most waste reduction.

4) How much waste can be removed from the waste stream using programs that have no cost to the city?

5) What is the optimum combination of programs for the city? (This is a hard one, and it may take up to an hour to try all the programs and determine the cost/benefit of them.

Ideas’ resource: http://www.epa.gov/kids/recyclecity.htm

Activity No.2: (physics)

The Greenhouse effect in a module 

(The same activity will also be used in 6th grade with some different in the purpose)

This simple experiment serves as an introduction to the greenhouse effect. Students can see for themselves the effects of a greenhouse, and relate this understanding to what occurs in our atmosphere. 

Objectives: 

1.  Help students understand the greenhouse effect as a physical phenomenon. 

2. Use simple experimentation techniques including observing and recording data, use of a control, drawing conclusions from results, use of a model. 

Materials: 

For every group of (about) four students: 

2 Small thermometers
1 Jar or other see-through container
1 Clock or watch
1 Copy of the worksheet
Sunlamp or access to a sunny area to perform the experiment

Method: 

1. Group the students and distribute the materials. Each group should place their thermometers a few inches apart under the sunlamp or in direct sunlight. 

2. Wait about three minutes so the thermometers will be giving accurate readings, and then have the students record the temperature readings on both thermometers as well as the time. 

3. Each group should now place their jar over one of their thermometers, taking care that the jar does not cast a shadow over the uncovered one. If the thermometers are too large to remain horizontal inside the jars, it is fine to stand them against an inner side. Every minute, for ten minutes, the students should record the readings of both thermometers. 

Explanation 

The air over the exposed thermometer is constantly changing, and as it gets warm it is replaced by cooler air. Because the air in the jar cannot circulate to the rest of the room, this air stays in the sunlight and gets warmer and warmer. A similar trapping of heat happens in the Earth's atmosphere. Sunlight passes through the atmosphere and warms the Earth's surface. Greenhouse gasses trap the heat radiating from the surface. Without an atmosphere, the Earth's temperature would average about 0F. This warming due to heat-trapping gasses is called the "Greenhouse Effect." Both the atmosphere and the jar allow light to enter, but then trap that energy when it is converted to heat. They work differently, however, because the jar keeps in the heated air, while the greenhouse gasses absorb radiate heat. 

Going Further: 

Students can graph their data. To simulate global warming, the experiment can be done using two jars, one filled with air and the other with carbon dioxide. 

The Greenhouse Effect 

Instructions 

1) Place the two thermometers in the sunlight for a few minutes to let them get warm. 

2) Record the readings of both thermometers at the top of the columns. 

3) Record the time next to the starting temperatures and place the jar over thermometer #1. 

4) Every minute, record the readings of both thermometers without disturbing them. 

Data

	Start Time
	

	Observation Number
	Thermometer #1
	Thermometer #2
	Notes

	Start Thermometer
	
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Ideas’ resource: The Franklin Institute Online webteam@www.fi.edu 

Activity No.3: (Thinking & drawing skills)

Global Warming Art Project

Choose a Topic

The teacher can ask kids to draw about global warming and the ozone layer or protecting themselves from the sun. They can draw about these subjects.

 Air pollution from cars, factories, or cigarettes. 

 Cutting down the forests. 

 Ground-level ozone, also known as as smog. 

 Global warming or climate change.

Draw a Picture

The kids need to use a normal piece of typing/computer paper (8.5" x 11") and keep the following in mind: 

 Use pens or magic markers. 

 Make all lines thick and dark. 

 Write text large so it can be read on the screen. 

 Use dark colors.

Write a Note

Each kid needs to include: 

 Full name. 

 Grade. 

 School's name. 

 Address.

Draws show:

The teacher can make a small exhibit for the drawings at school, also he can send it to some associations that take care of Global Warming and Ozone Depletion like:  http://www.epa.gov/globalwarming/kids/index.html or http://www.epa.gov/kids/odap.htm.

Special Instructions for Teachers

 Make sure your students choose a relevant topic. Although all environmental issues are important, But this project focusing on global warming and the ozone layer or sun protection. 

 Read more information about common misunderstandings about ozone depletion. For example, many people think that aerosol cans (hairspray, etc.) damaging the ozone layer. Since 1978, aerosol consumer products made in the US have been ozone-safe. 

 Put the drawings in alphabetical order. 

Examples for kids drawings:
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 Drawings and ideas’ source: http://www.epa.gov.

Activity No.4: (Biology & Chemistry)

Bringing the Greenhouse Effect Down To Earth

Purpose: 

To compare the amount of Carbon Dioxide (CO2) in four different sources of gases. 

Materials: 
(Enough for each team of two or four students)

 5 vials or test tubes.

 A graduated cylinder

 A funnel straw.

 A marble-size piece of modeling clay.

 4 different colored balloons.

 4 twist-ties.

 A narrow-necked bottle (the neck should be narrow enough for a balloon to fit over it).

 A dropping bottle of bromthymol blue indicator solution.

 A dropping bottle of dilutes household ammonia (1 part ammonia to 50 parts distilled water)
100 ml vinegar.

 5 ml baking soda.

 Safety goggles for wear at all times.

Teacher's Lab Notes: 

1. The students will be filling balloons with pure carbon dioxide, exhaled air, and ambient air. For safety reasons, you should fill the balloons with automobile exhaust. You should wear thick gloves to protect your hands from being burned. Fill the balloons in an open area and when a slight breeze is blowing to keep the exhaust gases away from your face. Place a balloon over the narrow end of a metal funnel and place the wide end of the funnel over the exhaust pipe of a running car. When inflated, the balloons should be about 7.5 cm in diameter. It may be easier to overinflate the balloon and then let a little gas escape. Twist and tie the balloon. Repeat the procedure with the same color balloon until you have one for each lab group. 

2. The ambient air solution in vial A will not turn yellow. The level of CO2 in ambient air is too low to affect bromthymol blue. 

3. Students will need around 60 drops of the diluted ammonia to neutralize the solution in vial D (vinegar-baking soda reaction). The other two vials should require between 7 and 40 drops. Caution students to add the drops slowly and shake solutions between drops so they can get a careful record of when the color changes back to the same color blue as the control. 

4. Since the students will have to add a relatively large amount of ammonia to the solution in vial D, the color of this sample may be affected by dilution. To equalize this effect, you can have students add some water to the other samples to make the volume in each sample equal. This is easiest to do if sample D is titrated last. 

Lab Procedure: 

1. Add 15 ml of water and 10 drops of bromthymol blue indicator solution to each vial or test tube. Label the vials A, B, C, D, and Control. 

2. Fill each balloon until it has a 7.5 diameter.

Sample A (Ambient Air) - Use a tire pump to inflate the balloon to the required diameter. Twist the rubberneck of the balloon and fasten it shut with a twist tie. The tie should be at least 1 cm from the opening of the balloon. Record the color of the balloon used for this sample.

Sample B (Human Exhalation) - Have one team member blow up a balloon to the required diameter. Twist and tie the balloon, and record balloon color.

Sample C (Automobile Exhaust) - Your teacher will supply you with this balloon. Record the color.

Sample D (Nearly pure CO2) - Put 100 ml of vinegar in the narrow-necked bottle. Using a funnel, add 5 ml of baking soda. Let the mixture bubble for 3 seconds to drive the air out, then slip the balloon over the neck of the bottle. Inflate the balloon to the proper diameter. Twist, tie, and record the color. 

3. Soften the clay and wrap it around one end of the straw to make a small airtight collar that will fit into the neck of a balloon. The collar should look like a cone with the straw in its middle, and should be large enough to plug the neck of the balloon. 

4. Pick up Balloon A. Keeping the tie on it, slip the balloon's neck over the clay collar and hold it against the collar to make an airtight seal. Place the other end of the straw into the vial of water and bromthymol blue labeled A. Have another partner remove the tie on the balloon and slowly untwist the balloon. Keeping the neck of the balloon pinched to control the flow of gas, gently squeeze the balloon so the gas slowly bubbles through the solution. 

5. Repeat the same procedure with the other balloons and their respective vials. In some cases, the bromthymol blue solution will change color, from blue to yellow, indicating the presence of carbonic acid formed from CO2. 

6. Analyze each of the samples by titrating them with drops of dilute ammonia. Ammonia neutralizes the carbonic acid. The bromthymol blue will return to a blue color when all the acid has reacted. Add drops of ammonia to each of the samples that turned yellow, carefully counting the number of drops needed until they are about the same color as your control. Record the results. 

Post Lab Discussion: 

Make a chart on the board to pool each group's results. Ask the students which samples had the most and the least carbon dioxide. Why didn't the ambient air sample turn yellow? (The test isn't sensitive enough to detect low concentrations of CO2.) Carbon dioxide is a natural part of our atmosphere, but too much CO2 could make the Earth warmer through an increased greenhouse effect. Why is automobile exhaust a concern? What ways could you reduce the amount of CO2 you create? How could a city reduce the amount of CO2 they emit? What's more important, to develop and adapt cars with a new fuel that's safe for the environment or to improve public transportation systems? What alternative power sources could be used with cars? (Solar, electric, methanol.) Why might it be difficult for the public to start using an alternative source? (Car industry not mass-producing new cars, expense of buying new car, less power/speed than gas- powered car.) 

Resource: The Franklin Institute Online, webteam@www.fi.edu 

Lesson Plan:

Title: Mother Earth is Getting Warm
Grade: 5th grade

Topic content description

Mother Earth is Getting Warm

The title of the lesson is an impress, using the word mother for earth to make kids feel that there is a special relationship between them and the earth. The goal of making the title with this impress is urging the students to think about this relationship from the first minute in the lesson. The title is about phenomena, there is something happen everyday anywhere relate to this phenomena or event. The impress may appear as unexpected for the students, because of the way that this topic usually views in daily life as adult affairs only. 

The title: Mother Earth is Getting Warm Is a try to make students think about this natural phenomenon in their environment and in the world around them, to make them aware of science events around them.  Also there are other sides, which is:

 Why earth is getting warm? 

 What may happen then? 

 What can we do to save earth?  

Students will be able to discover this role from discussions and activities in this lesson.

Objectives of the lesson

The lesson is activities with discussion about nature phenomena. From leading questions students will be able to define the phenomena and think about it. The aim of the lesson introduction (the leading questions) is to determine the problem (the phenomena), then make mind storming about it. 

While doing activities, students will think about the reasons of global warming and the answers of these questions, so they will compare the results from the activities with the real event in the nature. 

Explicit references to the benchmark selected and the IGOs

A: Explicit references to the benchmark selected:

12A 3-5 # 1: Keep record of their investigations and observations and not change the record later. 

12A  3-5  #  2: Offer reasons for their findings and consider reasons suggested by others. 

12E 3-5 # 1: Buttress their statements with facts found in books, articles, and databases, and identify the sources used and expect others to do the same. 

Even if the two benchmarks didn’t indicate the topic of the lesson in direct way, but they are the strong basic of the lesson.

To turn the first benchmark practical in this lesson, teacher needs to make sure that kids keep their records as it, and try to find the reason of the different than their friends or than what they expect instead of changing their results.


The second benchmark is also can be clearly clarify in this lesson. People know about Global Warming, but: Why does it happen? Some of the may think about it, while others may not. In this lesson students will be invite to seek knowledge by them selves instead of submission and accept the fact.


The last benchmark can be consummate in students’ projects, even if these projects are small, but it is enough to represent this benchmark.

B: Explicit references to the IGOs:

The IGOs:

5.6 recognize and appreciate that scientific knowledge is subject to modification as new information challenges current theories. 

5.9 recognize that the exploration of science is challenging and fulfilling and establishes patterns of lifelong curiosity and learning.

5.12 understand that the study of science is a dynamic process and the results are not always definite or complete. 

5.136,7,8,9,10,11 formulate conclusions through close observations, logic, objectivity, perseverance and integrity in data collection (e.g., adaptations in structures, photosynthesis, respiration) 
Scientific Processes/Thinking Skills. 
5.14 recognize and apply facts, concepts, laws, and theories to explain phenomena. 

5.173,4,6,7,8,9,10 use inferential reasoning to make logical conclusions from collected data (e.g., causes and effects). 
5.24 develop through the study of interdependent themes including systems, changes, and models an understanding of biological, earth/space, and physical science concepts. 

5.606,7,8,10,11 use the knowledge of science and technology to make personal decisions at local and global levels. 

5.61 evaluate and critically analyze mass media reports of scientific developments and events. 

5.626,7,8,10,11 critically analyze the effects and impacts of science and technology on global and local problems (e.g., mining, manufacturing, recycling, farming, water quality). 

Specific Goals of the theme:

8. Identifying the main concepts in Global Warming theme. 

9. Presenting the concepts in acceptable frame to the students, appropriate with their minds. 

10. Engaging kids in the phenomena. 

11. Presenting the roles and efforts to save the earth.

12. Specifying kids role to safe the earth.

13. Building a thorough idea about the theme and its relates to science fields. 

14. Correcting the misconceptions about global warming. 

The reference to the IGOs and other goals:


Students will practice science way in this lesson to understand the natural world around them and the change in this world. Also there is an important goal of this lesson, which is: to race in their minds that the best way to know is the science searching ways.


Students will be able to identify the structure of the earth’s atmosphere that helps it to keep its temperature in specific average. Also they will be able to explain the function of this atmosphere, and who does the human activities effect it.  

From activities students will manipulate the real system in earth’s atmosphere. From discussion they will compare their models with the real one in the nature. Also the can identify their role in saving the earth. 


In this lesson students will materialize few science goals. Like engaging in activities and asking questions or answering it about natural phenomena. Also they can discover that they can live science in any minute of the day. All of that in general frame of conceptual understanding and laboratory skills. 
The introduction to teach Global Warming:
Teacher can use 2 ways to prepare kids for this lesson.

The first one for warming up the student to engage in this theme by doing this project:

Reduce Project: (Page 7)


Before the class the teacher need to ask kids to do something I their school, street or home to help in reducing some garbage. Then he makes small presentation for each kid to describe what he did and why he thinks that this is a good job. 

After presentations and discussions teacher can engage kids in global problems from this activity:

Dirty City: (Page 7)


The teacher can start the lesson by showing kids film about garbage in big cities, and discuss with them the bad side of this garbage and how can people deal with this problem.

Activities: 

There are many activities can be use in this lesson to cover the different fields of science, Biology, Physics, Chemistry, and Earth Science. There are complete descriptions of these activities on pages (9 - 19); here I will mention the activity and how can the teacher use it in this lesson. 

Activity No.1: (Chemistry, Thinking Skills)

Educational game: Recycle City

www.epa.gov/kids/recyclecity.htm
A game, can be do on computer or discussing, the goal of this game:

Identifying the chemical side of Global Warming, the chemicals that may cues Global Warming, and the benefits of recycling.

(There is complete description for this game and how to do it on pages (12 – 15)

Activity No.2: (physics)

The Greenhouse effect in a module 

This simple experiment serves as an introduction to the greenhouse effect. Students can see for themselves the effects of a greenhouse, and relate this understanding to what occurs in our atmosphere. 

(The same activity will also be used in 6th grade with some different in the purpose)

(There is complete description for this game and how to do it on pages (16 – 17)

Activity No.3: (Thinking & Drawing Skills, covering all Science Fields)

Global Warming Art Project

The teacher can ask kids to draw about global warming and the ozone layer or protecting themselves from the sun. Also about any topic that they think that it relates to Global Warming. The teacher needs to cover the different fields of science (Biology, Physics, Chemistry, and Earth Science) 

(There is a complete description for this game and how to do it on pages (18 – 19)

Activity No.4: (Biology & Chemistry & Physics & Earth Science)

Bringing the Greenhouse Effect Down To Earth

Purpose: 

To compare the amount of Carbon Dioxide (CO2) in four different sources of gases, then decide what is the different between these gases connecting this with the real phenomena, which is the Greenhouse effect. 

(There is a complete description for this game and how to do it on pages (20 – 22)

Safety and instructions:

There are complete descriptions of safety and activities instructions in each activity on pages 9 – 19.  

Lap instructions and post lab discussion:
Lap instructions and post lab (or class) discussion are enclosed in each activity on pages 9 – 19, also in lesson’s introduction. 

Procedures to the followed and outcomes:


The outcomes of this lesson can be divide to different parts. The first part is the phenomena of the lesson it self. The students will be aware of this natural event, they can explain it for others, and also they will satiety their nosiness about things around them.


Other part, the students will practice the science way of seeking knowledge, which is science research. During the activities they will perform their own research to get the answer for the phenomena. 


Other benefits of this lesson will appear in the way of doing the activities, some of these activities they will do it individually, and some of them in-group. The individually activities will teach the students how to reliance them selves, so they can trust their abilities. On the other hand, the group activities will make the student able to deal with the partners, in cooperation work to seek knowledge. 


Finally, the activities in this lesson will make the students in real situation of practicing laboratory skills. Also it give them the opportunity to seek knowledge by play. 

Some additional information for teacher: 

Misconceptions about Global Warming and Ozone Depletion

Global warming and ozone depletion are different problems with different causes and effects. For instance, global warming may melt the polar ice caps, but ozone depletion won't. Ozone depletion will cause more people to get skin cancer, but global warming won't.

Car and truck exhaust doesn't affect the ozone layer (leaky air conditioners can, but not the exhaust itself). In fact, exhaust helps to create ozone near the ground, which is a major component of smog and a health hazard. Similarly, other forms of air pollution (like that produced by smokestacks) don't cause ozone depletion. 

Cutting down the forests doesn't affect the ozone layer. Rather, this can contribute to global warming, reduction of bio-diversity, and other problems. 

Common Misunderstandings about Ozone Depletion

1. Spray cans made in the US don't contain CFCs. In fact, they haven't since 1978. Some companies label hairspray and deodorant products "CFC free" and, unfortunately, people assume everything else contains CFCs. This is probably the most common myth in this country. Some spray cans in other countries do still use CFCs, though. 

2. Volcanoes don't emit CFCs and they haven't added significantly to ozone depletion. 

3. The ozone hole occurs over Antarctica and the South Pole, not the North Pole. Ozone depletion occurs globally, but the hole is the result of a special set of circumstances, and the chemistry differs from what's happening globally. 

Resources: 

Web sites: 

1. Union of Concerned Scientists http://www.ucsusa.org/

2. Center for Health and the Global Environment http://www.med.harvard.edu/chge/

3. Online Exhibits: Smithsonian National Museum of Natural History http://www.mnh.si.edu/nmnhweb.html

4. Ozone Depletion http://www.cis.ohio-state.edu/hypertext/faq/usenet/ozone-depletion/top.html

5. Friends of the Earth: Climate Changes http://www.foe.co.uk/cgi-bin/climate/climate-home.pl

6. Ozone Action Background http://www.ozone.org/

7. Climate Change Digest http://www.globalchange.org/intro.htm

8. Volcanoes, Earthquakes and Big Weather http://icarus.online.discovery.com/past/sciencelive/morevolcanoes.html

9. Lincoln Middle School http://jawbone.clarkston.wednet.edu/Websites/Lincoln/index.html

10. Union of Concerned Scientists http://www.ucsusa.org/index.shtml

11. Cosmic Ray Deflection Society of North America, The http://www.geocities.com/SunsetStrip/1483/ozone.html

12. Tennessee Green's Links to Environmental Websites http://www.korrnet.org/tngreen/elinks.html

13. Depletion of Ozone Layer http://se.eorc.nasda.go.jp/GOIN/JMA/htdocs/jmamajor/dozone.html

14. Environmental Protection http://www.mofa.go.jp/env/index.html

15. Albion Monitor http://www.monitor.net/monitor/

16. Upper Atmosphere Research Satellite (UARS) http://uarsfot08.gsfc.nasa.gov/UARS_HP.html

17. World Wide Fund: Video Library http://www.panda.org/multimedia/videolibrary/

18. What's Up With the Weather?: PBS Online http://www.pbs.org/wgbh/warming/

19. AFEAS http://afeas.org/

20. Future Watch Archives http://www.intranet.csupomona.edu/~itac/mediavision/productions/futurewatch/FWarchive.html

21. Philip Gluckman's Harry From the Agency http://harry.co.nz/

22. Ministry of International Trade and Industry of Japan http://www.miti.go.jp/index-e.html

23. CivNet Cheats From Game Revolution http://www.game-revolution.com/games/codes/pc/civnet.htm

24. Embassy of Japan, Washington, D.C. http://www.embjapan.org

25. Stable Isotope Laboratory at the University of Colorado http://www.colorado.edu/INSTAAR/SIL

26. EarthWaves http://www.earthwaves.com/

27. InfraRed and Aeronomy Group http://irg.usask.ca/

28. Graphing Stratospheric Ozone http://www.exploratorium.edu/learning_studio/ozone/graphing.html

29. Methyl Bromide Information http://www.epa.gov/docs/ozone/mbr/mbrqa.html

30. Ozone Secretariat, The http://www.unep.org/unep/secretar/ozone/home.htm

31. Stratospheric Ozone Depletion http://www.pwc.bc.doe.ca/ep/ozone/ods.html

32. Ozone Depleter Compliance Guide http://www.thompson.com/tpg/enviro/ozon/ozon.html

33. Skies Above Foundation http://www.islandnet.com/~skies/#What

34. TOMS Home Page http://jwocky.gsfc.nasa.gov/

35. Clean Air-MOG http://www.cleanair-mog.org/

36. Auto Air Conditioners and the Ozone Layer http://www.epa.gov/docs/ozone/title6/609/cons2.html

37. Kentucky Thoroughblades http://www.thoroughblades.com/

38. Global warming : It's already happenning ! http://www.multimania.com/jeecee

39. Rappenecker's Global Warming Page http://www.geocities.com/blake_rapp/index.html

40. 1 Global Warming and Bible Prophecy - Christian Churches of God - CCG http://www.logon.org/english/s/P218.html

41. Climate Change Guide http://environment.about.com/msubgcc.htm

42. HotEarth.NET http://www.hotearth.net

43. Deconstruction of the Rainforest http://library.advanced.org/26993

44. Nature Screensavers http://pm3500.tripod.com/screen.htm

45. The Heat Is Online http://www.heatisonline.org

46. Anti-Ecohype Web Site http://www.ecotrop.org/

47. global warming, how you can help stop pollution http://www.coolmotherearth.com

48. World Climate Report http://www.greeningearthsociety.org/climate/index.htm

49. Climate of Change: How global warming affects Maine http://www.portland.com/globalwarming

50. AIMSTAR http://www.aimstar.com

51. A Paleo Perspective on Global Warming http://www.ngdc.noaa.gov/paleo/globalwarming/home.html

52. global warming weather change how to help http://coolmotherearth.com

53. Global Warming Ozone Depletion http://www.geocities.com/rainforest/watershed/2740/front.html

54. Climate Change - National Environmental Indicator Series http://www3.ec.gc.ca/~ind/English/Climate/default.cfm

55. California Global Warming Coalition http://www.nextgeneration.org/globalwarming

56. Global Warming at Readingchair.com http://www.readingchair.com/globalwarming.html

57. Green House Network http://www.greenhousenet.org

58. Ozone Guide http://environment.about.com/msuboz.htm

59. Oceanguard - Fighting the battle against global warming. Oceang http://www.oceanguard.com/battle.html

60. Kyoto Now! is a movement dedicated to ratification of the Ky http://www.kyotonow.org

61. Global Change Research Information Office GCRIO http://www.gcrio.org

62. GCRIO Global Change and Environmental Education Resources http://www.gcrio.org/edu/educ.html

63. Earth Day Network http://www.earthday.net

Books:

1. The Changing Atmosphere: A Global Challenge. By: John Firor 

2. Environmental Activism and World Civic Politics. By: Paul Kevin Wapner 

3. Hot Talk, Cold Science: Global Warming's Unfinished Debate. By: S. Fred Singer 

4. Water Dance. By: Thomas Locker (For Children).

5. The Great Kapok Tree. By: Lynne Cherry (For Children).

6. River Ran Wild : An Environmental History. By: Lynne Cherry (For Children).

7. Where Does the Garbage Go? By: Paul Showers, Randy Chewing, Paul Chewning (For Children).

8. The Heat is on: The Climate Crisis, the Cover-Up, the Prescription. By: Ross Gelbspan .

9. Climate Change 1995: The Science of Climate Change, By: J. T. Houghton, L.G. Meria Filho, B. Callander, N. Harris, L.G. Meiro Filho.

10. Greenhouse: The 200-Year Story of Global Warming. By: Gale E. Christianson. 

11. Silent Spring By: Rachel Carson 

12. Economics of Atmospheric Pollution. By: E. Van Ierland, Kazimierz Gorka, Ekko C. Van Ierland. 

13.  Global Environmental Change: Past, Present, and Future. By: Karl K. Turekian.

14. Chemicals in the Aquatic Environment: Advanced Hazard Assessment. By: Lars Landner.

15. Chemicals, Choosing Wisely, Student Edition. By: Leslie Crawford, Cathy Anderson, Jeri Hayes.

16. Life in the Balance: Humanity and the Biodiversity Crisis. By: Niles Eldredge.

17. Global Warming and Biological Diversity. Bu: Robert L. Peters, Thomas E. Lovejoy, Michael E. Soule.

18. Climate Change and Its Biological Consequences. By: David M. Gates.

19. Leaves of Grass. By: Walt Whitman.

20. Argument in the Greenhouse: The International Economics of Controlling Global Warming By: Mabey, Nick 

21. Beating the Heat: Why and how We Must Combat Global Warming By: John J. Berger 

22. Challenge of Global Warming By: Abrahamson, Dean 

23. Climate of Fear: Why We Shouldn't Worry about Global Warming By: Moore, Thomas Gale 

24. Economics of Global Warming By: Cline, William 

25. GAIA Weeps: The Crisis of Global Warming By: Kevin E. Ready 

26. Global Warming By: Burkhard Bilger 

27. Global Warming : Opposing Viewpoints By: Tamara L. Roleff ,Karin L. Swisher ,Scott Barbour

28. Global warming : are we entering the greenhouse century? By: Schneider, Stephen H 

29. Global warming : can civilization survive? By: Brown, Pau 

30. Global warming : economic policy responses By: Dornbusch, Rudiger 

31. Global warming :understanding the forecast By: Revkin, Andrew 

32. Global Warming and Biological Diversity By: Robert L. Peters,Thomas E. Lovejoy ,Foreword by Michael E. Soule 

33. Global Warming and Global Politics By: Matthew Paterson 

34. Global Warming and the Greenhouse Effect By: Colin Hocking,Cary Sneider,Lincoln Bergman 

35. Global Warming: Implications for Freshwater and Marine Fish By: Chris Wood, Gordon McDonald

36. Global Warming: The Complete Briefing By: John Theodore Houghton 

37. Global Warming: The Truth behind the Myth By: Michael L. Parsons,Foreword by S. Fred Singer 

38. Global Warming: Understanding the Forecast By: Revkin, Andrew

39. Greenhouse: the 200-year story of global warming By: Christianson, Gale E 

40. Greenhouse glasnost: the crisis of global warming : essays By: Redford, Robert 

41. Greenhouse Trap: What We're Doing to the Environment and How We Can Slow Global Warming By: World Resources Inst 

42. Hot Talk, Cold Science: Global Warming's Unfinished Debate By: S. Fred Singer 

43. Is the temperature rising? :the uncertain science of global warming By: Philander, S George 

44. Is the Temperature Rising?: The Uncertain Science of Global Warming By: S. George Philander 

45. Rising Tide: Global Warming and World Sea Levels By: Edgerton, Lynne T. 

46. Sound and Fury: The Science and Politics of Global Warming By: Patrick J. Michaels

47. The greenhouse trap :what we're doing to the atmosphere and how we can slow global warming By: Lyman, Francesca/min 

48. The quiet limit of the world :a journey to the North Pole to investigate global warming By: Grady, Wayne 

49. The Satanic Gases: Clearing the Air about Global Warming By: Patrick J. Michaels,Robert C. Balling 

50. The soul-searcher's guide to the galaxy: figuring out life's challenges from housework to sex to global warming By: Todd, Douglas 

51. Turning off the heat: why America must double energy efficiency to save money and reduce global warming By: Casten, Thomas R

Additional Information and resources: 

Global Warming: Early Warning Signs
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	Harbingers

The map identifies events that foreshadow the types of impacts likely to become more frequent and widespread with continued warming. These "harbingers" of climate change are indicated with red icons. 

For these events, evidence for a direct link to long-term climate change cannot be confirmed or ruled out at this time. 

The following events are identified as global warming harbingers: 

Spreading disease

	
	Warmer temperatures allow mosquitoes that transmit diseases such as malaria and dengue fever to extend their ranges and increase both their biting rate and their ability to infect humans. The map highlights locations of mosquito-borne disease outbreaks in previously unexposed highland communities where temperatures have risen during the past century. 

Hotspot Selection Criteria: All of the spreading disease events came from articles by Dr. Paul Epstein, Center for Health and the Global Environment, Harvard Medical School. We also spoke with Dr. Epstein directly to confirm some of the wording and use of certain locations. The goal was to find high elevation areas where the vector-borne diseases had not previously been found. (Note: mosquitoes are limited to certain temperatures and therefore elevations.) The focus was on the spread of these diseases (or the mosquitoes that carry them) to highland areas and previously unexposed populations. We also confirmed that the areas chosen have shown a warming trend according to the data presented by IPCC. Although some of these estimates are based on limited numbers of weather stations probably not at high elevations, they do give some indication of the temperature trend in that region. 



	
	Earlier spring arrival
Spring now arrives earlier in many parts of the world. Evidence of this comes from earlier thaw dates for rivers and lakes; earlier dates for plant blooming and leafing; and earlier animal egg-laying, spawning and migration. An earlier spring may disrupt animal migrations, alter competitive balances among species, and cause other unforeseen problems. 

Hotspot Selection Criteria: These events were confirmed by published journal articles or personal communications with the researchers. Sites for which we could not find confirmation from a source other than a newspaper were not included. A clear documentation of a direct or indirect link to climate change -- such as an increase in temperature or change in precipitation -- was necessary for final inclusion. 

Plant and animal range shifts and population declines

	
	Plants and animals generally react to consistently warmer tempartures by moving to higher latitudes and elevations. Recent studies reveal that some species have already started to shift their ranges, consistent with warming trends. Many populations and species may become more vulnerable to declining numbers or extinction if warming occurs faster than they can respond or if human development presents barriers to their migration. 

Hotspot Selection Criteria: These events were confirmed by published journal articles or personal communications with the researchers. Sites for which we could not find confirmation from a source other than a newspaper were not included. A clear documentation of a direct or indirect link to climate change -- such as an increase in temperature or change in precipitation -- was necessary for final inclusion. 

Coral reef bleaching

Reefs in 32 countries experienced dramatic bleaching in 1997-98. Bleaching results from the loss of microscopic algae that both color and nourish living corals. Water that is warmer than normal by only 2 to 3 degrees Fahrenheit has been linked to bleaching. Other factors that contribute to coral reef bleaching include nutrient and sediment runoff, pollution, coastal development, dynamiting of reefs, and natural storm damage.

	
	Hotspot Selection Criteria: We used NOAA press releases and information from their coral bleaching website to compile a list of areas that suffered bleaching episodes during the past year and a half, making sure that in every case they were associated with warm ocean temperatures. Although human activities such as pollution strongly influence bleaching, we did not attempt to separate out the relative effects of humans for different regions. Instead, we clearly state the impacts of humans on reefs in our category description. 

Downpours, heavy snowfalls, and flooding

	
	A warmer climate will bring an increase in precipitation worldwide, especially during winter, according to climate model projections. In addition, more precipitation is expected to fall in downpours and heavy snowstorms leading to increased flooding and damages. The area of the U.S. affected by extreme rainfall has increased significantly since 1910. Heavy rainfalls have also increased in Japan, the former Soviet Union, China, and Australia. 

Hotspot Selection Criteria: Events in this category are consistent with the projections for a more intense hydrologic cycle as outlined by the IPCC (1996), including more winter precipitation at mid to high latitudes and a greater portion of precipitation from heavy downpours. They are considered examples of events that would become more frequent and/or more widespread with continued global warming. For the rainfall events we confirmed that the region has been experiencing either an increase in heavy precipitation or an increase in annual precipitation, using journal articles or Annex A of the IPCC Regional Impacts report (IPCC, 1998). For flooding, we did not include events for which other factors (e.g., land clearing or wetland filling) were clearly major contributors, such as the summer 1998 flooding in the Yangtze Valley in China. 

Droughts and fires

As the climate heats up, droughts are expected to become more frequent and severe in some locations. Sustained drought makes wildfires more likely, and crops and trees more vulnerable to pest infestations and disease. In the tropics, "slash-and-burn" land clearing practices can trigger large fires during extended droughts. 
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	Hotspot Selection Criteria: Droughts and fires highlighted on the map are examples of events that are likely to become more frequent and widespread with global warming. Although the projections for rainfall vary considerably by region, droughts are expected to be longer-lasting and more severe because of higher temperatures and increased evaporation, even without a decrease in precipitation. Wildfires are also likely to become more frequent due to the combination of higher temperatures and decreased soil moisture in some areas, although other factors such as the availability of fuel and frequency of igniting events will also play a role. We only included on the map those wildfires that were associated with severe drought conditions, and it is clearly stated in the category description that human activities can trigger the start of fires. 
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