Geography Standard One: Students will develop a personal geographic framework, or “mental map,” and understand the uses of maps and other geo-graphics [maps].
Part 1

Have you ever been to our nation’s capital, Washington D.C.?  If you have, you probably saw the Washington Monument, the Capitol Building, and the area between them known as the National Mall. Since you made it back to where you are now, we can assume that you did not get too lost.  Likely, you or someone with you used a map.
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When you use a map as a guide, what you are doing is translating real objects on the ground (top aerial map) into symbols or icons (bottom map) and then observing the relative placement of these objects in reference to where you are located.  You can read a map without actually visiting the area, of course.

Maps are usually on flat paper and in two-dimensional, or 2D form.  Yet our earth is a three-dimensional, or 3D sphere.  Humans have decided to make maps on paper because that makes it easier to transfer and reproduce.  When people change or convert a globe (3D) surface into a flat map (2D), they have made a projection (map).  However, when mapmakers make this conversion they distort either the shapes or sizes of earth’s land. [image: image2.jpg]
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Mapmakers decide how to distort, or warp, the earth in their projections.  This is why some maps of the world look very different from others.  Some cartographers, or mapmakers, choose to distort, or alter, shapes of continents, but keep their sizes correct.  Peter’s Projection shown directly below is an example of this.  Other maps choose to distort sizes of continents more and keep accurate shapes of the land.  Mercator’s Projection of the world shown at the bottom of the page is an example of this.  Both maps are correct, but each projection distorts the world differently.

Peter’s Projection (map) of the world
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Mercator’s Projection (map) of the world
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Part II

Imagine what a map of Delaware would look like.  Where are the beaches?  Where is Dover, our state’s capital, and where is our largest city, Wilmington?  

What you have just done is looked at your mental map of Delaware.  A mental map is your picture of a part or all of the Earth’s surface.  You have mental maps of your school, your home, your state, and even of the world.  Some people have better mental maps than others have and do not get lost as often.  Luckily, a person’s mental map improves over time.   

Below are some basics that any good mental map of Delaware should include.
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People with good mental maps know the relative location of places in their mental maps.  Relative location tells where one place is in comparison to another place.  On the other hand, absolute location gives an exact location using longitude and latitude.  When people tell each other where they live, they rarely use absolute location.  Instead, they describe where they live in relation to a better-known landmark.  For example, people would likely say where they live in relation to other well-known landmarks like People’s Plaza, Dover Air Force Base, or Bethany Beach.  Looking at the map above left, Dover is relatively closer to Rehoboth Beach than Newark, so people in Dover might be able to get there in an hour, as opposed to two hours for most people in Newark.  

A person is really good at mental maps when they can link all their mental maps of different scales together.  Try to imagine your mental map of Delaware.  Now zoom out to your mental map of the United States.  Can you zoom into a mental map of Florida, can you then zoom back out to see just the states bordering the Atlantic Ocean? Can you then zoom out to the entire world?  Once you can accurately do this, you have become proficient in Mental Maps.

Part III

The world as a whole is becoming more and more connected.  For example, it’s likely that most of the clothes you are now wearing were made in a different country.  It is likely that your future job will have you interacting with people from all over the world.  Because of this increased global connection, a well-developed mental map of the world is becoming increasingly important.

The continents of the world are broken up into smaller sections or sub-regions, as seen in the map below.  You should be familiar with the world’s sub-regions and their relative locations.  Take a few moments to look over the sub-regions below. 
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When you are familiar with the sub-regions of the world, you can easily make connections between places.  For example, to travel between Western Europe and Southern Europe, you would likely be able to take a train.  To travel from East Africa to Central America, you would most likely fly.  Similarly, clothes leaving China in East Asia would likely be shipped across the Pacific Ocean, but would travel by train to Eastern Europe.  Below are just a few of the locations of many major physical features, or landforms, of planet earth that you should be familiar with.
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Part IV

Maps contain data or information organized and presented to you in terms of where things are located.  When this information or data is mapped, certain patterns emerge.

Maps of cities show distinct patterns of a hierarchy.  A hierarchy is a ranking system.  To understand hierarchy, first think of a school.  How many principals does your school have?  Likely, it has one.  How many vice or assistant principals?  Likely, it has a few.  How many teachers and custodians?  Likely, likely it has a couple dozen.  How many students?  Likely, it has several hundred.  Notice how at each level there are more and more people.  Notice how each person has less and less school-wide authority as there are more people in his/her level.  The pattern above is known as a hierarchy.  Now let’s take this idea of a hierarchy and apply it to maps.

The map of East Asian cities below shows an urban hierarchy or a hierarchy of cities. There are only a few extremely large cities at the top of the hierarchy such as Tokyo and Seoul.  These primate cities, at least twice as large as their country’s next city, are supported in the hierarchy by smaller, yet still large cities such as Kolkata, Manila, and Shanghai.  These cities are then surrounded and linked to very many medium cities and then by even more small cities at the bottom of the hierarchy.  Roads, trade connections, communication networks, and social links form a web that holds the hierarchy together.
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Even though some units, like principals and primate cities, are higher up in the hierarchy than other units, such as students and small cities, all units of a hierarchy need each other.  Without principals, custodians, and teachers, schools would not be able to function.  However, without students, there would be no schools at all.  With an urban hierarchy, small cities need big cities. In fact, all units of a hierarchy need big cities for things such as sports teams, and job centers. On the other hand, large cities rely on smaller cities to provide a market for goods, a work force, and support services. Rural (farming) areas near the cities provide fresh food while suburban areas provide housing for workers. Even the mighty New York City would be nothing without the thousands of farms to feed it.  This idea of all areas in a hierarchy needing each other is called interdependence.
Part V

Accessibility is another pattern found when mapping.  Accessibility is a measurement of how easily one place can be reached from other places.  Building a road between two places would make them more accessible, but a natural barrier such as a mountain range between two cities would make the cities less accessible, or harder to travel between.  

If you own a Six Flags amusement park, you want your park to be easily accessible to as many people as possible.  That is why all Six Flags are located near major cities such as New York and Atlanta, so that they are easily accessible for large numbers of people and can therefore make money.  A hospital is another facility that you would want to be highly accessible so that it can help is many people as possible.  That’s why most hospitals are built near major highways.
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Part VI

Location has an effect on how much people interact with each other.  For example, you likely know and say hello to your immediate neighbors, but you are less likely do the same to all the people who live over a ten-minute walk from where you live.  

Generally, the farther away two places are found, the less likely the inhabitants are to exchange goods, information or ideas, or influence each other.  Complementarity is the term geographers use to compare the levels of interaction.  

Although complementarity is not a word used everyday, its meaning of being a measurement of attraction or interaction between people in various places, is easy to understand.  Places that are more accessible to each other have higher complementarity.  New York and Delaware have higher complementarity than do Delaware and California because Delaware and New York are closer and more accessible to each other.  People and firms in New York and Delaware interact and trade more.  Delawareans likely love more (or hate more) the sports teams of New York such as the Giants because they interact with them more.  Canada is the United States’ largest trading partner because the two countries are so close and accessible.  Similarly, Canadians interact more with Americans and listen to similar music because the two countries have high complementarity or interaction. 

Part VII
Diffusion is another pattern found when mapping.  Diffusion basically means that goods, things, and ideas move in various directions and at various speeds.  If you were to spray perfume in your class, the smell would diffuse throughout the room so that eventually everyone would be able to smell it.  At first, the people closest to the spray would smell it, and then eventually people farther away would.  The smell might be diffused at different speeds based on the direction of the spray and if there was any wind.  A sickness such as the flu might diffuse through a community.  Ideas or information can diffuse throughout a population by word of mouth, newspapers, and the Internet.  Inventions such as the printing press and the Internet have rapidly increased the rate of diffusion of information.  News stories can now be sent from the United States to Japan by email in just a matter of moments, while in the past it would take substantially longer for information to diffuse from the United States to Japan.

The map below shows the diffusion or spread of the Black Death or the Bubonic Plague throughout Europe in the mid-1300’s.  The plague was carried on fleas and was diffused throughout Europe on the backs of small rodents.  Wherever there were rodents, the fleas went, too. Often rodents would travel on ships and get off wherever the ship docked, helping diffuse the plague.  The plague was extremely deadly and killed roughly 40% of Europe’s population in just four years.  
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Part VIII
Society has many problems.  For example, not every American has access to healthcare, education, or the Internet.  Even in the United States, many people are not able to go see a doctor when they are gravely ill.  Officials often use maps to address and solve these societal problems.  For example, geographers map data that shows the number of AIDS/HIV cases in the various zip codes of Delaware to understand the epidemic more.  By using this mapped information that reveals where AIDS/HIV is most prevalent, politicians know where to locate a clinic that can help the most AIDS patients.  The maps might even explain how AIDS is spreading, and show where to take preventive measures.    

In England during the mid-1800’s there was an outbreak of Cholera in London which left hundreds of people sick, and dozens of people dead.  Many scientists tried to solve the problem by answering why the disease was killing people.  However, the problem was not solved until John Snow used maps to answer WHERE the Cholera was coming from.  Snow did so by mapping data of Cholera deaths.  Snow made the map below to solve the Cholera outbreak by finding out where the source of the Cholera was by mapping Cholera Deaths.  After mapping his data, it became obvious to Snow that the vast majority of Cholera Deaths were located around the water pump on Broad Street.  Officials quickly replaced the water pump and the epidemic ended.
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Although not as deadly as cholera, everywhere you look there are problems, and chances are, maps can be used as an effective tool in finding solutions. 
Here are some examples:

· Where should an expansion team for a sports league be located?

· What is the best location for a new shopping mall, senior center, or playground?

· What might be the source of industrial pollution in a river or stream?

· How can traffic congestion in the downtown area be managed?

· Which area of the country will likely need the most flu vaccine?

· How can a company reach the most potential customers with TV advertising?

Task: Using one of the examples above, or you can think of one on your own, ask yourself, “how would a geographer tackle one of these problems?”

 By following these steps:

1. State the problem in geographic terms.

What is the problem, and where does the problem occur? 

2. Speculate on possible reasons or solutions

What factors might be part of the problem, and where are they?

3. Gather data 

Make lists, or charts showing where features are

4.   Organize the data, probably into a map or set of maps!

5.   Interpret the data

What patterns can you identify? Are there correlations (similar patterns) between the patterns?

      What questions are answered? What questions are not? 

6. Analyze the data

Do you have enough information to propose a solution to the problem? Do you feel that the data you gathered is reliable? How will you know if the solution you propose is a good one? What additional data would support your proposal?

7.   Propose a solution. Support your proposal with mapped data.
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1.  Look how much bigger Greenland is in Mercator’s Projection of the world than in Peter’s Projection.  Mercator’s map has the correct shape for Greenland, but it has been made to look much bigger than Australia.  





In fact, Australia is 3.5 times larger than Greenland.  This happened because Mercator’s Map greatly distorts the size of land further away from the Equator. 





2.  Russia in Peter’s looks a lot smaller than in Mercator’s Projection.





Moving a 3D Globe to a 2D piece of paper cannot be done without distortion.





Globes are made into maps because they are bulky and not easy to carry.





3.  Africa and South America look a lot smaller in Mercator’s Projection.  Many people think this is unfair to them.





Delaware has only three counties.  From north to south they are New Castle, Kent, and Sussex.





Delaware shares borders with Pennsylvania, New Jersey, and Maryland.  It is a mostly flat state on the eastern seaboard of the United States.  It is part of the Delmarva Peninsula.  A peninsula is a piece of land surrounded by water on three sides.   Delaware is part of a peninsula because it is between the Delaware Bay, Atlantic Ocean, and the Chesapeake Bay. 





Dover is the state capital, but Wilmington is the largest city.
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The tops of the hierarchies are the principal of the school, or the largest cities such as Tokyo and Seoul.





The bottom of a hierarchy always has the most units.  There are many more students in a school hierarchy than all the other groups.  Likewise, there are many more smaller cities on an urban hierarchy than large cities.





The map to the right shows routes for Amtrak trains in the United States.





From Philadelphia, Boston is a lot more accessible than Tulsa because it is closer, and there is a direct train route between Boston and Philadelphia, so travel is quick, easy, and relatively inexpensive





Because Boston is more accessible, Philadelphians trade more with Boston than with Tulsa. 





The key shows the diffusion of the Black Plague by year.





The lines are rarely straight because the plague diffused at different rates and in different directions.





Using the key, you can tell that areas such as Constantinople and Athens were hit earliest by the plague, and that the plague diffused to the west towards Italy from there.





A lot of distance between the lines representing year of the plague means that the plague diffused quickly in that area and could cover more ground.





Tulsa





The map indicates the diffusion of the cholera originated at the Broad Street pump.





The more numerous deaths within 50 yards of the pump compared to the fewer deaths 150 yards from the pump is an example of hierarchy.





The level of interaction or complementarity between the people here and the Broad Street Pump was high because it was the closest pump and most accessible to them. 





The People here would rather use this water pump than the infected Broad Street Pump because of its accessibility.  This kept them healthy.
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