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Web- based GIS Learning Module Summary
Education Category 

 
High School Human Geography Education

Grade Level

 
9th to 12th Grades

Learning Module Objective

The intention of this learning module is to introduce some GIS technology and features to high school-age students through the use of population learning module on population concentrations, sparsely populated regions, and population density.

In this module, the student will make a map showing population concentrations, population density based on classifications of quantile, natural break, equal interval, and manual, features of cities in different historic period, climate zones, and GeoReference line. In these activities, the student will develop an understanding of the change of population distribution, relationships between population distribution, latitude zones and climate zones, and population density. 

A major portion of this learning module is completed with the ESRI, Inc.  GIS software “ArcIMS” and associated learning module data.  Instructions for obtaining the requisite software and data are given below.

Learning Level

· Human Geography: Population – Where is the world’s population distributed? 
· GIS: Introductory to Middle Level
Required Materials-Computer Hardware

· Compatible Platforms: 

· Windows 98

· Windows 98SE

· Windows 2000

· Windows NT

· Windows XP

· Macintosh OS-X (or newer)

· Minimum Recommended Configuration: 

· 250 MB Hard Drive Space Available

· 16MB RAM

· 2MB Video Memory

· Color VGA Monitor

· Keyboard

· Mouse

· Connection to the Internet (for initial software download, data download, and certain learning activities only)

Used Materials- GIS Data Layers
Following data are from Module 3 and Module 4, Mapping Our World: GIS Lessons for Educators, Lyn Malone, Anita M. Palmer, Christine L. Voigt, ESRI, 2002 

· “cntry00.shp”

· “world300.shp”

· “rivers.shp”

· “geogrid.shp”

· “cty100.shp”

· “cty1000.shp”

· “cty1500.shp”

· “cty1800.shp”

· “cty1900.shp”

· “cty2000.shp”

· “climate.shp”
· “GeoReference_Line.shp”

Following data are from Data and Maps (DVD), ESRI, 2003 
· “Male-Female Ratio.lyr”

· “Male-Female Ratio.lyr.xml”
Used Materials- Reading
The teaching materials are selected from 
· Helix High school 
· Human Geography textbook-- The Cultural Landscape: An Introduction to Human Geography, 7th Edition, James M. Rubenstein, Prentice-Hall, 2002 (chapter 2, key issue 1) 

· Online population power point slides--http://www.helixcharter.net/department_sites/socialscience/honors_geo/population.html
· Mapping Our World: GIS Lessons for Educators, Lyn Malone, Anita M. Palmer, Christine L. Voigt, ESRI, 2002 (Module 3 and Module 4)
Education Content Standards
This GIS learning module follows content standards specified by 
· National Geography Standards (http://www.nationalgeographic.com/resources/ngo/education/standardslist.html ).
· The World in Spatial Terms
1. How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information from a spatial perspective.
2. How to use mental maps to organize information about people, places, and environments in a spatial context

3. How to analyze the spatial organization of people, places, and environments on earth’s surface 
· Places and Regions
4. The physical and human characteristics of places. 

5. That people create regions to interpret earth’s complexity. 

6. How culture and experience influence people’s perceptions of places and regions. 

· Human Systems
9. The characteristics, distribution, and migration of human populations on earth’s surface.


10. The characteristics, distribution, and complexity of earth’s cultural mosaics. 


12. The processes, patterns, and functions of human settlement.


13. How the forces of cooperation and conflict among people influence the division and control of earth’s surface.
· Environment and Society
14. How human actions modify the physical environment
15. How physical systems affect human systems

· The Uses of Geography
17. How to apply geography to interpret the past
18. How to apply geography to interpret the present and plan for the future

· Content Standards for California State Board of Education (http://www.cde.ca.gov/be/st/ss/).

· Grades Nine through Twelve – Biology/Life Science

· Ecology

6.  Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept:

b.  Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size. 

· History-Social Science Grades 9 Through 12: Introduction
· Historical and Social Sciences Analysis Skills
· Chronological and Spatial Thinking
1.  Students compare the present with the past, evaluating the consequences of past events and decisions and determining the lessons that were learned. 
4.  Students relate current events to the physical and human characteristics of places and regions. 

· Grade Ten
· World History, Culture, and Geography: The Modern World
10.10 Students analyze instances of nation-building in the contemporary world in at least two of the following regions or countries: the Middle East, Africa, Mexico and other parts of Latin America, and China. 

2. Describe the recent history of the regions, including political divisions and systems, key leaders, religious issues, natural features, resources, and population patterns.
· Goals of Advanced Placement Program (AP) Human Geography Course
1. Use and think about maps and spatial data

2. Understand and interpret the implications of associations among phenomena in places

3. Recognize and interpret at different scales the relationships among patterns and processes

4. Define regions and evaluate the regionalization process

5. Characterize and analyze changing interconnections among places

Learning Objectives

Upon completion of this activity, students will learn about the following concepts through the use of GIS functionalities:
· Human Geography

1. Population concentrations:

1.1 Be able to understand the concept of population concentrations.
1.1.1 Be able to identify distribution of 5 population clusters in the world.

1.1.2 Be able to comprehend why people cluster in these 5 regions. 

2. Sparsely populated regions

2.1 Be able to understand the concept of ecumene. 
2.2 Be able to identify the distribution of sparsely populated regions.
2.3 Be able to analyze why people cluster in some regions.

2.3.1 Be able to explain the relationship of latitude zones distribution and population concentration. 
2.3.2 Be able to understand the relationship of climate zones and latitude zones.

2.3.3 Be able to recognize the influence of climate on population concentrations. 
3. Population concentrations in the march of time

3.1 Be able to identify the distribution of larger cities in different times.

3.2 Be able to comprehend the change of population concentrations through of time.
4. Population density

4.1 Be able to comprehend the concept of population density.
4.2 Be able to recognize the distribution of population density.
· GIS Functionalities
1. Locations: Be able to understand what is at a location.
2. Conditions: Be able to analyze where the location is and what conditions exist on some locations.
3. Temporal change on spatial dimension: Be able to identify what has changed through time on
                                                                       space?

4. Spatial pattern: Be able to comprehend what and why spatial pattern exists.
5. Modeling process: Be able to explain what can be observed with modeling process? 
Introduction of ArcIMS HTML Viewer

· User Interface
ArcIMS default HTML Viewer interface includes the title, a map display area, layer list, toolbar, scalebar , North arrow, and overview map. 
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The toolbar is located on the left of the map display area. It consists of all the tools for displaying the map or information. 

The layer list is on the right of the map display area. Visible is to display map in the map display area. Active is to make a layer active against which the function of querying, buffering, identifying, and so on will be performed. After making every change, it is necessary to click the Refresh Map button for changes which will be reflected on the map. 
· GIS skills and tools 
· Toggle
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	Toggle between legend and layer list:

Allows users to turn layers on and off, select an active theme, and convert to viewing layer legends.
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	Toggle overview map

Enables users to turn on and off the overview map 


· Zoom and pan
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	Zoom in on the view:

Zoom in to a particular area in the view by either clicking in the center of an area or by dragging a box around an area. 
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	Zoom out of the view:

Zoom out to a particular area in the view by either clicking in the center of an area or dragging box around area.
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	Zoom to full extent of the view:

Zoom to the full spatial extent of all the themes in the view. 
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	Zoom to active layer:

Zoom to the spatial extent of the active theme in the view.
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	Back to last extent:

Zoom back to the previous extent. Unavailable until users have changed extents. 
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	Pan:

Allows users pan the view by dragging the display in any direction with the mouse.
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	Pan to north
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	Pan to south
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	Pan to west
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	Pan to east


· Query

	[image: image15.png]



	Identify:

Lists attributes/information on one feature of map, click on lines or polygon for active theme to view the database record.
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	Query:

Allows users to search for the map features/information based on a query expression on the active theme database and displays the results in a table. Notice: the query expression is case sensitive.
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	Find:

Enables users to find map features/information with an attribute value matching a string that the user type when a theme is active for fields in the database. Notice: the string is case sensitive. 
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	Measure:

Allows users to measure distances on the map viewer.
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	Set units:

Sets the map viewer units for the measure tool, i.e. feet, meters, and kilometers.
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	Buffer:

Selects the features of one map layer that are within the specified buffer distance of selected features of another layer. 

	
[image: image21.png]



	Select by rectangle:

Select a rectangle area and view the features from the database for the active theme.
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	Select by line/polygon:

Select either lines or polygons and view the features from the database for the active theme.
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	Clear selection:

Enables users to clear a rectangle or section from selected region of the active theme.


· Project
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	Print:

Prints the map to user’s default printer. 


Estimated time for Learning Module Completion 

The learning module may be broken up into 4 sections.  Each section will likely require 30~45 minutes. These sections are readily identifiable.
Introduction to this GIS Learning Module

This document, combined with the specified free software and data is an educational product of the NSF-ATE project, “A Scalable Skills Certification Program in GIS.”

The intention of this learning module is to introduce some GIS technology and features to high school-age students through the use of a population learning module on human geography/social science.

A standard desktop computer, including mouse, monitor, and keyboard is required for this learning module.  To download the application software and data for this learning module, an Internet connection will also be required.  Once the relevant software and data are obtained, the user will no longer be required to be connected to the Internet unless he/she would like to participate in some optional learning activities.

GIS Learning Module Audience
This learning module is intended for high school level students (9th through 12th grades).  Generally, this learning module is presented with guidance from an educator, parent, or community member.

Besides offering an introduction to Geographic Information Systems (GIS), this learning module addresses certain educational content standards provided by the National geography standards and the California State Board of Education.  This information was provided in Education Content Standards in the GIS Learning Module Summary above.

Description of GIS

Geographic Information Systems or GIS are the technological tools to store, query, analyze, and visualize spatially-associated data. 
It is an area of phenomenal growth.  Applications of GIS exist in almost every level of industry and government.  Some applications include resource management, fleet asset tracking, mapping and maintenance of networks and grids, sales and market analysis, and environmental monitoring.  New uses for GIS are always being developed and its usage is becoming increasingly widespread.  In fact, if you have used a computer-based, Internet-based, or GPS-based map, you have probably used a simple GIS tool! 
With the expansion of GIS's utilization, there is and will continue to be a significant shortage of trained and talented people to envision, implement, and operate the future applications of GIS. 
With the cooperation and support of the National Science Foundation's Advanced Technological Education program, San Diego Mesa College, San Diego State University, the San Diego City School District, GIS industry leaders, and community members this project and program was proposed to address this great need by preparing motivated individuals for a rewarding career in GIS with the fundamental knowledge and skills to succeed. 
Read more about GIS at our project Website: http://geoinfo.sdsu.edu/hightech.

Description of the Research Project

A major goal of this new project includes facilitating and articulating a comprehensive program of GIS education for students in the high school, junior college, and 4-year college levels.

This project is one of many initiatives to foster a technologically-literate 21st Century labor force.  GIS usage continues to expand at a significant pace in all sectors of industry and government.  Correspondingly, there is a current and growing need for GIS technicians and GIS education/training.  Ultimately, this program was funded to address these needs.

To learn more about the project and research-related activities, please visit our Research page on the project Website.  To learn more about the anticipated and significant labor shortfall of skilled-and-trained GIS technicians, please visit our What is GIS? page and click on “Why is GIS Valuable?” on the project Website.  The project Website is accessible at http://geoinfo.sdsu.edu/hightech. 
Comments, Suggestions, and Inquiries
If you have any comments or suggestions for this learning module module, our project Website, or our research, please contact any of the individuals at the end of this guide or at our Contacts page on the project Website.  We greatly appreciate your input!

Additionally, please let us know if you are interested in participating in our research in any way.  We are especially interested in collaborating with high school students and educators.
Disclaimer

The project research team, our sponsoring organizations and institutions, and our affiliates are not responsible for any errors, omissions, or misrepresentations on the learning module modules or project Website.  If you come across anything that you have questions or concerns about, please let us know through your comments or suggestions so we can promptly address the matter.  Thank you for your assistance.

Contacts
Ming-Hsiang (Ming) Tsou, Ph.D.
Co-PI: A Scalable Skills Certification Program in GIS
Associate Professor
Geography Department, San Diego State University
San Diego, CA 92182

TELEPHONE: 1 619 594 0205
EMAIL : mstou@mail.sdsu.edu


Introducing Dr. GIS


Hi!  I’m Doctor GIS.  I will use GIS as a teaching tool to help you understand some important Human Geography and GIS concepts.  I look forward to sharing with you the knowledge I know.   

How many children do you intent to have? For me, I probably want one or two children in the future. This is a typical family in a more developed county (MDC: More developed countries include all countries in Europe, North America, Australia, New Zealand, and Japan.) today and the number of children is declining. But this does not mean that the population on earth is shrinking. On the contrary, we are facing an overpopulation problem, because in some less developed countries (LDC: Less developed countries include all countries in Africa, Asia (excluding Japan), and Latin America and the Caribbean, and the regions of Melanesia, Micronesia, and Polynesia.) in the world, the number of children per family is much higher than in the MDCs. LDCs do not have enough food, clothing even water to provide their people.
*******************************************************************************************************************
Section 1 – Population Concentrations

U.S.A Population Distributions

As a citizen of U.S.A., do you know how many people live together with you in the same hometown, the same state or in the U.S.A? Before we know the population of the world, let us analyze population distribution in San Diego, California, and U.S.A. by using ArcIMS services, a product of ESRI. 
Step 1: Analyze population distribution in San Diego
a. Launch the web browser and type http://geoinfo.sdsu.edu/Website/Population1/viewer.htm and you will see the ArcIMS HTML Viewer named as Population Distribution. 

b. Check Visible and Active for “SD_Population”, and click [image: image25.png]Refresh Map.



.
c. Click [image: image26.png]


 to zoom to San Diego layer. 
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[image: image28.png]


 Q: Where is the population concentrated in San Diego county and why?
[image: image29.png]


Q: Why might there be less inhabited areas surrounded by more densely populated areas?
Step 2: Analyze population distribution in California. 
a. Uncheck check Visible for “SD_Population”. You do not need to uncheck Active for “SD_Population”. When you check Active for “CA_Population” in next step, Active will disappear automatically.  
b. Check Visible and Active for “CA_Population”. 
c. Click  [image: image30.png]Refresh Map.



 and [image: image31.png]


. 
[image: image32.png]
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 Q: What is the population level in San Diego? Is it higher or lower than other counties adjacent to            it?  What could be the reasons for this? (Hint: you can use [image: image34.png]


 to click San Diego to get more            information.)
Step 3: Analyze population distribution in the United States. 

a. Repeat step 2 to see the U.S.A population distribution online and answer the following questions.

[image: image35.png]



[image: image36.png]


 Q:  What are some reasons why the population does not concentrate in the centra part of the United States?
*******************************************************************************************************************

You have finished the beginning stages of using GIS with the U.S.A population distribution and you are now ready to learn more about population. Let’s Go! 
Humans are not distributed evenly on the earth’s surface. We can understand how population is distributed by learning two basic properties: population concentration and density. 

Where Are People Concentrated? 
1. Although about 71% of the Earth’s surface is covered by water, almost ¾ of the world’s population lives on 5% of Earth’s surface.
2. The world’s population is clustered in five regions: East Asia, South Asia, Southeast Asia, Western Europe, and Eastern North America (See more discussion in Section 5 Population Density). The figure below depicts the size of countries according to population rather than land area. Brazil, Canada, China, Indonesia, Russia, and the United States have been exaggerated to show the regions within the countries where most of the population is clustered. Compared to Figure Countries Population Percentage, typical equal-area map, the population cartogram displays the major population clusters of Europe and East, South, and South-east Asia as much larger, and Africa and the Western Hemisphere as much smaller. 
[image: image37.jpg]



 Population Cartogram (Source:http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm)
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3. Five population clustered regions (East Asia, South Asia, Southeast Asia, Western Europe, and Eastern North America) show how people live near an ocean or a river. 
Step 4: Analyze the difference between the cartogram and a typical population distribution map.

a. Check Visible for the “World Image” layer. (All other layers should remain unchecked).
b. Check Visible and Active for “WPop_NaturalBreak”, and click [image: image39.png]Refresh Map.



 and [image: image40.png]


. 

c. Click [image: image41.png]


 to see the entire world map. 

[image: image42.png]WPop_NaturalBreak is now the Active Layer




[image: image43.png]


 Q: Compare the cartogram population distribution and “WPop_NaturalBreak”. Why would a cartogram be a better graphic than a typical population distribution map?

[image: image44.png]


Q: Compare two specific countries, how are they different? 

[image: image45.png]


 Q: Based on the above population distribution map, which hemispheres have the greatest number of inhabitants? Why?
*******************************************************************************************************************
Case Study 1: East Asia

Background:
1. 25% of the world’s people live in East Asia. 
2. 5/6ths of people live in the World’s largest country – China.
3. The Chinese population is clustered near the Pacific Coast and the Huang and the Yangtze fertile river valleys. 
4. Urban areas vs. rural area:
     Three fourths of Chinese live in rural areas while three fourths of Japanese and Koreans live in urban areas. 
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm )
Step 5: Find the area of East Asia. 

a. Do not check all layers except for “World Image”.

b. Check Visible and Active for “AdministativePopDensity” (population density within administrative boundaries) and click [image: image46.png]Refresh Map.



. 
c. Click Visible for “Country Names” and [image: image47.png]Refresh Map.



 to show the name for every country. 
d. Click [image: image48.png]


 and draw a rectangle and zoom on for zooming in East Asia.
e. If you feel the names of some countries are not clear, you can click [image: image49.png]


  and click any area of East countries for identifying countries and get more information regarding the country you identify. The following picture is the identifying result for China.  (Even you also identify China, your result may be different from the following picture but it does not matter. Following result is Sichuan click.)
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Step 6: Recognize that people are clustered near rivers.
a. Check Visible and Active for “W_Rivers”, and click [image: image51.png]Refresh Map.



. 
b. Click [image: image52.png]


 to see the legend of population density. 
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[image: image54.png]



c. Click [image: image55.png]


 to identify two rivers which are the most clustered with people. The results are as following: 
[image: image56.png]ers
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 Q:  In the ArcIMS map answer the following:  Why might some regions have high population density while others have a low population density?
[image: image59.png]


Q: Why is the population density higher in the eastern parts of the river systems?
**************************************************************************************************************

Case Study 2: South Asia

Background:
1. 20% of world’s population lives in India, Pakistan, Bangladesh, Sri Lanka.
2. India is the 2nd most populous country.
3. Much of the population is concentrated on plains of Indus/Ganges Rivers and coastlines – the Arabian Sea to the west and the Bay of Bengal to the east. 
4. Most people live in rural areas while only 1/4 live in urban areas.
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm )

Step 7: Find the area of South Asia.
a. Find the area of South Asia: Use [image: image60.png]


 or [image: image61.png]


 to pan to south or repeat step 2 to find the area of South Asia. 

[image: image62.png]



[image: image63.png]


 Q:  Why does the central part of India have a lower population density than the northern or coastal regions?
[image: image64.png]


Q: Why does the population density distribution drop dramatically between India and China to the north?
*******************************************************************************************************************
Case Study 3: Southeast Asia   
Background:
1. Southeast Asia is the 4th largest people concentration region. 
2. Mostly Southeast Asia is a series of islands that lie between the Indian and Pacific Oceans.
3. High percentages of people work as farmers and live in rural areas.
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm)
Step 8: Find the area of Southeast Asia.

a. Because now the map display area is South Asia, you may not know where Southeast Asia is. You can click [image: image65.png]


 for viewing the location of South Asia first and then recognize the location of Southeast Asia. Finally, repeat step 2 or 4 to find Southeast Asia. 
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[image: image67.png]


 Q: Based on the Southeast Asia map, which countries consist of many islands? 
*******************************************************************************************************************
Case Study 4: Europe

Background:
1. The Europe area includes Western/Eastern Europe and the European portion of Russia.
2. Europe is the 3rd largest population cluster region and has 1/8th of world’s population. 
3. Most of people are urban dwellers (75% of Europe’s population) and less than 20 percent farmers.
4. The depletion of European resources led to colonization.
5. Imports of raw materials/resources - exports of products

(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm) 
***************************************************************************************************************
Case Study 5: Eastern North America

Background:
1. People cluster in Chicago Triangle – (east including Canadian cities, Boston, south to Newport News, Virginia).
2. Most of people are urban dwellers.
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm) 
Step 9: Find the area of Eastern North Asia.

a. Check Visible and Active for “US_Population” and click [image: image68.png]Refresh Map.



. 

b. Click [image: image69.png]


 to view USA. 
[image: image70.png]


 Q:  What are some factors in North America that make the east and west coasts more populated than the central part of the region?
[image: image71.png]


Q: What major cities in the United States can be found in the highest populated States?
Section 2 –Sparsely Populated Regions
Now you must observe how people are clustered in certain environments. Do you know where people prefer living?

Here are some concepts you need to know before continuing. 

[image: image72.png]


 Ecumene: The portion of Earth’s surface is occupied by permanent human settlement.
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Ecumene

(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm)

Figure Ecumene shows 7000 years ago, humans occupied on small Earth’s land area, mainly in the Middle East, Eastern Europe, and East Asia. Now humans occupy the majority lands that are not too harsh to live. 

The following introduction can help you understand where people cluster.
[image: image74.png]


 Dry Lands

1. Areas which are too dry for farming.
2. Deserts cover about 20% of Earth land surface. 
3. The two largest desert regions in the world lie between 15∘N and 50∘N and 20∘S and 50∘S. 

[image: image75.png]


Wet Lands
1. Lands which have too much rain. 
2. Those lands are located primarily near the equator between 20∘N and south latitude in the interiors of South America, Central Africa, and Southeast Asia. 
3. Rain and heat combine together which depletes nutrients from the soil, thus hindering agriculture. 
[image: image76.png]


Cold Lands

1. Lands near the North and South poles covered with ice or the ground is permanently frozen. 
2. Those lands are just simply too cold for agriculture and people.

[image: image77.png]


High Lands

1. Lands have high elevations. 

2. The mountains are too high, steep, snow-covered and not suitable for agriculture and people. 
In Case Study 1 to 5 in Section 2, the “Administative PopDensity” is used as the base map because we need to analyze the population distribution within countries. In this section, we will analyze the relationship between countries and natural environment so the “WPopDensity_Quantile” will be used as the base map. Quantile is the name of one of classification methods and the classification methods will be introduced later.

Step 1: Observe the distribution of the latitude zones. 

a. Do not check Visible for any layer except for “World Image” and “WPopDensity_Quantile”.  
b. Check Visible and Active for “GeoReference Line” and click [image: image78.png]Refresh Map.



. 
c. If you feel the labels for GeoReference Line are not clear, use [image: image79.png]


 to identify the line. 
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All of the major latitude and longitude lines are labeled in the view. For the purpose of this exercise, the areas between major latitude lines represent five zones of latitude. The table below names each latitude zone and the area it covers.  (Notice: Darker area represents higher population density.)
	NAME OF LATITUDE ZONE
	AREA IT COVERS IS BETWEEN THESE LATITUDES

	North Polar Zone
	Arctic Circle and North Pole

	North Temperate Zone
	Tropic of Cancer and Arctic Circle

	Tropical Zone
	Tropic of Cancer and Tropic of Capricorn

	South Temperate Zone
	Tropic of Capricorn and Antarctic Circle

	South Polar Zone
	Antarctic Circle and South Pole


[image: image81.png]


 Q: Why do you think the population density in the North or South polar zones is lower than other areas? 

[image: image82.png]


 Q: Which latitude zones have higher population density? Why?
[image: image83.png]


 Q: Using the data from the map and legend. Complete the table below.
	NAMES OF FIVE POPULATION CLUSTERS
	NAME OF LATITUDE ZONE

	East Asia
	

	South Asia
	

	Southeast Asia
	

	Western Europe
	

	Eastern North America
	


Step 2: Observe the climate distribution

a. Do not check Visible for all layers except for “World Image”, “GeoReference Line” and “WPopDensity_Quantile”. 

b. Check Visible and Active for “Climate” and click [image: image84.png]Refresh Map.



. 
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c. Click [image: image86.png]


 for viewing the legend of climate zones.
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 Q: Using the data from the map and legend, Complete the table below. 
	LATITUDE ZONES
	CHARACTERISTIC CLIMATE(S)

	Tropical zones
	

	Temperate zones
	

	Polar zones
	


[image: image89.png]


 Q: Which latitude zone has the greatest number of climates?

[image: image90.png]


 Q: Based on above findings, what climate zones do these population clusters predominately occupy?  Why? In addition, what climate zones are not occupied by any of the population clusters?  Why?
[image: image91.png]


 Q: Using the climate map, name the climate zones in which these population clusters reside.
	NAMES OF FIVE POPULATION CLUSTERS
	NAME OF CLIMATE ZONE

	East Asia
	

	South Asia
	

	Southeast Asia
	

	Western Europe
	

	Eastern North America
	


From here, we can tell that few people live in the lands are too dry, too wet, too cold or too high which are difficult for vegetable to grow. But we can find some exceptions in Latin America and Africa. People may prefer to live in higher lands if there are too hot or has too much rain on the lower lands. For example, Mexico City, one of the world’s largest cities, is located at an elevation of 7360 feet.
*******************************************************************************************************************
Section 3 – Population Concentrations in the March of Time
Step 1: Find the largest top 10 cities of 100 C.E.

a. Click [image: image92.png]


 for viewing layers. Uncheck Visible for every layer except for “World Image”.

b.Check Visible and Active for “city100” (city location in 100 A.D)and click [image: image93.png]Refresh Map.



.

c. Zoom in and out of the view:
Select [image: image94.png]


  to Zooms in on the view or [image: image95.png]


 to Zooms out of the view if you need to observe locations of cities in different scale. Also, you can select [image: image96.png]


  Zooms to full extent of the view after Zoom in or Zoom out. 
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[image: image98.png]


 Q: Write three observations about the location of the ten largest cities in the world in 100 C.E. (Hint: you can make “Climate” and “GeoReference Line” Visible for answering following questions.)
(1) Where are they located on the earth’s surface?

(2) Where are they located in relation to each other?

(3) Where are they located in relation to physical features?

[image: image99.png]


 Q: What are possible explanations for the patterns you see on this map?

Step 2: Observe and compare population distribution in other historic periods
[image: image100.png]


 Q: Using the data from the map and legend. Complete the following table:
	Year C.E.


	Largest City
	Population of Largest City
	Major Differences from Previous Time Period
	Explanation for Change

	100


	
	
	
	

	1000


	
	
	
	

	1500


	
	
	
	

	1800


	
	
	
	

	1900


	
	
	
	

	1950


	
	
	
	

	2000


	
	
	
	


Section 4 – Population Density

Density is the number of people lives in an area of land. Geographers use density to describe the people’s distribution in comparison to available resources. There are many ways to determine the density, such as arithmetic density, physiological density, and agricultural density.

[image: image101.png]



Arithmetic Density (also called population density) 
1. The total number of people divided by total land area. 
2. A country can have a low density but regions or cities in the country can have a high density
3. Arithmetic density answers the “where” question. But to know “why”, we need to see other density measurements.
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm )

Step 1: The differences between classifications of population density


There are four major classification methods in this ArcIMS services of Population Distribution: Equal Interval, Quantile, Natural Break, and Manual. 

Quantile creates classes containing equal numbers of features. If you choose 5 classes for a layer with 100 features, this method will create class breaks so that 20 features fall into each class. The value range varies from class to class. 

Equal Interval creates classes of equal value ranges. If the range of values is 1 to 100 and the number of classes is 4, this method will create classes from 1-25, 26-50, 51-75, and 76-100. 

Natural Break is developed by the cartographer George Jenks, it creates classes according to clusters and gaps in the data. 

With the Manual method, you can set whatever class breaks you like. 
(Source: Tim Ormsby et al. 2004, P 131)

In this learning module, all layers of population density is Arithmetic Density. The unit is how many persons on every square kilometer. 

a.  Check Visible and Active for “WPopDensity_Quantile” and Click [image: image102.png]Refresh Map.



. 

b.  Check Visible for “WPopDensity_EqualInterval” and click [image: image103.png]Refresh Map.



.

c.  Check Visible for “WPopDensity_NaturalBreak” and click [image: image104.png]Refresh Map.



.

d.  Check Visible for “Adminstrative PopDensity” and Click [image: image105.png]Refresh Map.



. This layer is Manual classification method.

In this step, we didn’t uncheck Visible and Active for some layers before checking Visible for the layer we want to see but we still can see the layer we want to analyze. Do you know why?
When you check Visible for multiple layers of data, only the top one can be seen. But if the top layer is smaller (like U.S.A.) than the bottom one (like the world), you can only see U.S.A attributes in U.S.A layer and the world attributes except for the U.S.A. region covered by the world at the same time.


In this case, we check Visible from the bottom to the top as the following picture so you don’t need to uncheck the former layer and see the top layer directly.

d. Click [image: image106.png]


 for viewing the legend of different kinds of classification methods. 
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[image: image108.png]


 Q: Write down your observations regarding spatial pattern distribution of these four classification methods. Also, which one is better for observing the spatial pattern distribution of world population density and why?

· Quantile:

· Equal Interval:

· Natural Break:

· Manual:
· The better classification method and why:

[image: image109.png]


 Q: After understanding methods of classification, can you recognize what methods of classification used for population in San Diego, CA, and U.S.A. in the “Section 1-- U.S.A Population Distributions”?
Step 2: Query population density of countries.
a. Do not check Active and Visible for any layer except for “WPopDensity_Quantile” and “World Image” and click [image: image110.png]Refresh Map.



. 
b. Click [image: image111.png]


 for querying population density of countries. 

c. Select POPDENS00 (population density in 2000) in the Field, and > in the Operator. 

d. Type 500 in the Value and click Add to Query String.
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d. Click Execute to see the query result. 

[image: image113.png]


 Q: How many results you get? Please write down names of these countries. 
e. If you want to know more information regarding one of these countries, you can just click the number of “Rec” field. Remember: when you click the number in “Rec” field, you cannot go back to query result and the view result. If you want to see the query result again, you need to repeat step a to d. 
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 Physiological Density
1. The number of people divided by the area of arable land - the land suits for agriculture.
2. What types of pressures exist on countries to produce food?

3. What is the “capacity” of the land?
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm )
[image: image116.png]


 Agricultural Density
1. The number of farmers divided by the area of arable land.

2. Determines economic differences - low rate = high production; high rate = low production

3. Difference in developed vs. developing countries
(Source: http://www.helixcharter.net/department_sites/socialscience/honors_geo/Pop_Mig/chap2KI1.htm )
	
	Arithmetic Density
	Physiological Density
	Agricultural Density
	Percent Farmers
	Percent Arable

	Canada
	3
	35
	1
	4
	9

	U. S.
	30
	156
	4
	3
	19

	Egypt
	70
	3503
	1401
	40
	2

	U. K.
	241
	963
	11
	1
	25

	India
	313
	559
	374
	67
	56

	Japan
	336
	3054
	214
	7
	11

	Netherlands
	432
	1601
	64
	4
	27

	Bangladesh
	910
	1359
	883
	65
	67


Measure of Density in Selected Countries (Expressed as Population/KM2)

(Source: James M. Rubenstein, The Cultural Landscape – An Introduction to Human Geography, 7th Edition, 2002)

From table above, we can see that the United States has a very low agricultural density which is 4, whereas Egypt has a very high agricultural density which is 1401. This indicates that technology in MDCs allows fewer people working on extensive land areas and frees more people working in other fields, such as customer serving.
In order to understand the relationship between population and resources in a country, it is necessary to compare physiological and agricultural densities together. As table above, the physiological densities of both Bangladesh and Netherlands are high, but Netherlands has a much lower agricultural density than the Bangladesh. It indicates that Bangladesh and Netherlands put the same heavy pressure on the land to produce food, but Netherlands has more efficient agricultural systems/fewer farmers than Bangladesh does. Compared to India, Netherlands has a much higher physiological density but India has a much lower agricultural density. In other words, Netherlands farmers can generate a larger food supply from a limited source. 
*******************************************************************************************************************
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Deep red areas are higher population density.
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