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Purpose:  In order to better understand the patterns and processes that shape urban development, 


    students will conduct research utilizing  a series of topographic maps.

Grade Level(s):  9+

Sessions:  A minimum of four to five sessions depending upon the students and resources.

Objectives:  Upon completion of the following series of activities, students will be able to

1. identify map symbols of a topographic map,

2. understand and utilize a topographic map to answer questions, and

3. discuss the patterns and processes involved with urban development based on the information conveyed in a topographic map.

Academic Standards:
National Geography –

1. How to use maps and other geographic representations, tools and technologies to acquire, process and report information from a spatial perspective.

3.  How to analyze the spatial organization of people, places, and environments on Earth’s surface.

4.  The physical and human characteristics of places.

12. The processes, patterns and functions of human settlement.
15. How physical systems affect human systems.

17. How to apply geography to interpret the past.

Indiana – Geography and History of the World
    5.2 Describe, using maps, timelines, and/or other graphic presentations, the world-wide trend 
          toward urbanization. Assess the impact of factors such as locational advantages and 
          disadvantages, changing transportation technologies, population growth, changing agricultural 
          production, and the demands of industry on this trend.
    5.3 Analyze the changing functions of cities over time.
    5.4 Describe how the internal structure of cities is similar and different in various regions of the 
          world. Deduce why these similarities and differences in structure exist.

    5.5 Analyze and assess the impact of urbanization on the physical and human environments in 
          various parts of the world.
Materials Required:

· Topographic maps for the following:  Long Beach, California; Pittsburgh, Pennsylvania; Jersey City, New Jersey; Chicago, Illinois; Cumberland, Maryland; Orange, California

· Copies of the activity

Procedures:
1.  Discuss the concept of urbanization with the students.

2. Display a variety of photographs, maps or other graphic representations demonstrating urbanization, both historically and currently.  For example, historical photographs of Indianapolis or Chicago; dust-bowl era photographs of empty farmland; historical topographic map images.

3. Introduce the activity to the students as a mechanism to better understand topographic maps in relation to understanding urban development.

4. Distribute the topographic maps to small groups or individuals, along with the student worksheets.

5. During several class sessions, have students work through the worksheets.

Assessment/Evaluation:

1. Completion of the Cities on the Map Student Worksheet.

2. Positive interaction within the small groups.
Cities on the Map Student Worksheet
Name:












Date:






Topographic maps produced by the US Geological Survey are a wonderful resource for studying the patterns of cities. During our sessions, we’ll use maps to answer the following questions. The exercise will work best if you’ve read it beforehand, and work with a partner. We’ll discuss your responses near the end of each session. 
In all but a few cases, there are multiple answers to these questions. A teacher of mine used to instruct us to “think with our eyes.” He wanted us to carefully examine a map pattern and use our brains to speculate about the process(es) that might have shaped it. I invite you to do the same. This is intended to be an exercise in intelligent and creative speculation. In most cases, I’ve written the questions so as to lead you toward the (or a) correct answer. 
Finally, a plea: Please don’t write on the maps and symbol sheets – I don’t have any money to replace them!
Introduction to Topographic Maps

In order to appreciate and interpret topographic maps (from the Greek words for place, topos, and depiction, graphia), it’s important to understand their symbols. 

Brown – topographic features related to shape and elevation of the land
Blue – hydrologic features

Green – vegetation

Black – elements of the built or human-altered environment

Red – public land subdivisions, classification of important roads, and urban areas

Purple – revisions to the map made from aerial photos
Next, become familiar with the bewildering array of specific features marked on the topographic map. Look for the following:
Roads and streets of varying width and capacity

Railroads – single and multiple track, narrow gauge, etc.

Bridges – road, railroad, foot

Buildings – dwellings, barns, warehouses, schools, churches, manufacturing plants
Boundaries – state, county, township, survey lines

Mining – shaft, tunnel, tailings (waste piles), strip mines
Vegetation – woodland and orchards

The shape and elevation of the terrain – often referred to as its local relief – is commonly symbolized by contour lines. A contour line connects points on a map that have the same elevation above sea level. The vertical distance between contour lines is the contour interval. The contour interval is constant across most maps, but there are exceptions, e.g., a map depicting flat terrain may use an interval of five feet while one showing a mountainous area may be 200 feet. On all topographic maps, the closer together contour lines are, the steeper the slope that they represent. Conversely, the further apart they are the flatter the land. 

Understanding contour lines will be easier if you remember the following facts about how they portray the landscape.

· All contour lines are drawn as seen from above.

· Elevations on one side of the contour are higher than elevations on the other side.

· Contours end either at the edge of the map or by closing on themselves.

· A series of closed concentric contours indicate a hill or a mountain.

· Contours with dashes depict a closed depression. The depression begins at the same elevation of the last contour line crossed going uphill.

· Contours form V’s where they cross rivers. The point of the V is directed upstream (uphill). 

· Contour lines never divide or intersect.

· Contour lines are closer together on steep slopes than they are on gentle slopes. 

1. Study the Long Beach, California map. What is the map’s date of original publication?
2. What is the date(s) of any subsequent revision(s)?

3. On what date was an aerial photograph made of this place?

4. What is the general location of the mapped area in the state?

5. What is the contour interval?

6. Does this map meet national map accuracy standards?

7. What does the green tint (if any) on the map indicate?

8. What does the red tint (if any) on the map indicate?

9. What does the purple tint (if any) on the map indicate?

10. What is the map scale, expressed as a fraction?

11. What would be the diameter in inches of a circle drawn on the map that covered three miles on the ground? (one mile is equivalent to 63,360 inches)
12. What map is found immediately to the east of this one?

13. What map is found immediately to the north of this one?

14. Looking at the map, describe some of the changes that were indicated when it was revised. For instance, what tourist attraction was added to the waterfront? Where is the bulk of new residential development? Why there? 
15. Study the street pattern of Long Beach south of the San Diego Freeway and east of the mighty Los Angeles River. What evidence is there that Long Beach was a planned city, i.e., its streets were laid out ahead of effective European settlement?

16. Describe the regularity and density of streets in the built-up portion of Long Beach. To some extent, residential density can be inferred from density of street intersections (i.e., the more crowded a place is, the greater the desire for the access created by intersecting streets and corners). Does the density of streets and intersections vary across the city? How so?

17. Describe the (subtle and somewhat infrequent) differences in street patterns found north of the San Diego Freeway with those found south of it. List some of the effects of either street pattern on neighborhood quality-of-life. For instance, what is a cul-de-sac? How does it function and in what ways is it different from a grid-street pattern? Since the cul-de-sac has been used by developers primarily since WWII, it’s a handy way to identify newer subdivisions.
18. Describe the condition of the Los Angeles River. What evidence, if any, do you see of it being manipulated to suit the needs and desires of humans? What kind of water wells are found along the Los Angeles River? What does this suggest about the quantity (and perhaps quality) of the river water? 
19. What element of the built environment protects the port from ocean storm surges? 

Towns and Cities
Historically, American towns and cities have their origins in the conduct of business. The arrangement of streets and buildings – referred to as urban morphology, from the Greek word for form or structure, morphe – was influenced by site characteristics such as the terrain or access to water, and transportation technology. Towns located in narrow river valleys, for instance, tended to grow linearly along the valley bottom. Alternately, a location at a crossroads or river crossing encouraged the growth of a cluster of buildings and a pattern of streets radiating out from the center. In other instances, towns were laid out according to a formal plan, most often with a grid street pattern or another geometrical shape. 

Merchants found that they could increase their profits if they increased the value of certain items before they were sold. Wheat could be milled into flour, corn could be distilled into whiskey, and flax could be spun into linen thread and woven into cloth. In general, bulky, low-value-per-unit weight items (grain, fiber, etc) could be processed into more concentrated, valuable goods. As a result, towns became centers for the exchange, and, in time, the production of manufactured goods drawn from extensive hinterlands. 

A growing town population created a demand for services or tertiary economic activities (let’s set aside the quaternary and quinary sectors for now). For example, the folk who brought goods to the city required the maintenance of roads, capital for financing, insurance, police, and other services. In addition, the town people had need of administrators, educators, and other services. As trade changed – either in terms of the items exchanged, an altered hinterland, or a readjusted trade route – towns changed as well, often on short notice. 

Some cities owe their existence to the extraction or harvesting of a resource, or primary production. Many cities function as manufacturing centers; others provide specialized services not available elsewhere. A town or city that is dominated by one type of economic activity is specialized. Examples of specialized towns or cities include coal camps in Kentucky, fishing villages in Newfoundland, steel towns like Gary, Indiana, or tourist towns like Highlands, North Carolina. Other cities are not dependent on any one economic activity and are referred to as diversified. Specialized or single-function cities go through a series of boom-and-bust cycles as their resource base is first exploited and then exhausted, or their product is supplanted by competition or innovation, or both. Diversified cities are more stable, and while growth may be less dramatic than the specialized city, it is broadly based and better equipped to weather competition, technologic evolution, and the ensuing upheaval. 

Site characteristics (e.g., swampy, flat, deep harbor, etc.) may have a pronounced influence on the form of urban growth. Streets, bridges, and clusters of buildings are (often) adapted to the terrain. The central business district tends to develop at the point(s) of maximum accessibility. Industrial plants and warehouses typically locate on level land near transport nodes. Being close to consumers is often wise. Over time, the advantages of a town’s site are in flux as transportation modes change, and the population increases, decreases, or becomes more affluent. These changes result in alterations in residential location and density. In general, older residential areas near the central city tend to be densely settled with multi-storied housing on small, narrow lots. Innovations in mass transit such as street cars or interurban electric trains supplanted the need to live within walking distance of work. In response, the city expanded outward along the transit lines, and the density of housing decreased as more single-dwelling structures were built on larger lots. The advent of the automobile, along with a relative rise in relative affluence, accentuated these trends and the city expanded further afield. Today, small towns and seemingly rural subdivisions an hour or more away from large cities are favored residential choices for those who can afford it – and live in a community that favors sprawl over compactness. 

Transportation Networks and Urban Growth

The economic growth of a place depends on its ability to specialize production and to exchange goods and services with other areas. Trade infers spatial interaction, the transportation of goods and people and information from one place to another. The development and growth of a transportation network, whether of low-volume and local scale, or of high-volume and international scale, will have an important effect on the economic well-being of an area. The rate of regional development and urbanization is related to transportation accessibility and changes or innovations in transport technology. 

American and Canadian cities have developed as collection points for raw materials, processing centers, and redistribution points for finished goods. A city’s growth depends on the size and resource base of the city’s hinterland, the technology of resource use, and the technology of transportation. Transport technology, in turn, affects the size of a city’s hinterland and how well its resources can be brought to market. John Borchert has outlined five periods in which changes in transport technology have affected urban growth and development. The eras are:

sail and wagon, 1790-1830;

steam engine (sometimes called iron rail), 1830-1870;

steel rail, 1870-1920;

auto-air-amenity (cheap energy era), 1920-70; and,

electronic communication and jet propulsion (expensive energy), 1970 – present. 

During the sail-and-wagon era, most American cities lay along the Atlantic seaboard or along inland waterways. All of them were focused on collecting, warehousing, and selling goods abroad and at home. Examples include New York, Philadelphia, Charleston, and New Orleans.

The steam-engine era, 1830-70, began with a major transport innovation, the steam engine (duh!), and their application to riverboats and railroad locomotives. Shallow-draft steamboats and trains created major transport corridors, focusing on the large inland rivers (i.e., the Mississippi) and the Great Lakes. Large capacity ports and adjacent cities grew rapidly, while small ports and settlements located away from rail-to-river transfer points stagnated (i.e., compare the fates of Chicago and Lancaster, Pennsylvania). 

The third period, steel rail, 1870-1920, was ushered in by the Bessemer process which allowed for the inexpensive production of steel. Steel was stronger than iron, the original metal of the steam-engine era. Steel girders could support heavier loads and steel rails could withstand larger locomotives moving at faster speeds. The new locomotives could pull larger loads across great distances, and in the process enlarged the hinterlands of rail centers like Chicago and Kansas City. Small river ports lost trade to the railroads and declined (have you ever heard of Middleport, Ohio, along the Ohio River? That’s the point.). Central-station electric power generation came into general use. No longer limited to sites that supplied power via a mill wheel and waterfall, new industrial towns like Pittsburgh and Detroit outpaced the older industrial centers of New England. 

The internal combustion engine inaugurated the auto-air-amenity era, 1920-70. With the mass production of automobiles and trucks, individuals now had access to anyplace with a passable road (no mean consideration before WWII). A rudimentary system of highways (think: US 40) developed by the mid-1920s, to be followed in the 1950s by the Interstate Highway System. In response, cities began to decentralize as people moved out of the center and into auto-oriented suburbs. With the people went the shopping centers, and, in time, many of the jobs. The result was a donut city. Advances in communications and air travel reinforced the role of a few key cities (New York, Los Angeles, Chicago) as management centers. Enormous machines allowed farmers to greatly expand their scale of operations. Those farmers on marginal land or without access to capital (or credit!) began to drop out of the business and move to the city. The result was the rapid depopulation of rural America. Throughout this era, energy was cheap, relative to today. A new generation of wealthy retirees and footloose businesses began to choose locations based on their amenities (e.g., weather, culture, recreation, etc.), since cheap energy and transport freed them from the constraints of earlier eras. 

The final era (at least for now!) was initiated by a series of factors, primary among them the rapid rise of energy costs (in terms of treasure and lives, think: various Gulf Wars and adventures abroad) and the remarkable advances in communication technology. After the 1973 Arab-Israeli War, the Organization of Petroleum Exporting Countries (OPEC) more or less successfully controlled the price of crude oil, with the result that fuel now costs considerably more than it did in 1970. At the same time, the country’s airline fleet fully converted to jet propulsion which resulted in more varied schedules, increased ridership, and the birth of UPS, FedEx, etc. Communication satellites and digital networks allowed instantaneous information exchange to those with access to the system. In response, the business of information management becomes a mainstay of urban economies across the country (think: consultants, computers, networks, software, etc.). 

In many ways, the effects on urban areas of this era are a continuation of the previous era: the willy-nilly expansion of American life into the once-rural hinterlands surrounding its major cities and the rise of Sunbelt cities. New cities grow up on the edges of old ones, the lure of cheap(er) land, lower taxes, and the “promise” of better living acting as a magnet. In response, new political jurisdictions are created to fend off aggressive efforts of cities to annex the thriving suburbs. These edge cities include residential and commercial functions – why go downtown anymore?! – and are enmeshed in the ribbon of interstate highway that connect it to the rest of the network. Average daily commutes rise as OPEC’s hold on oil prices loosens and Americans come to accept expensive gasoline as a necessary cost. Wal-Mart shows up at the interstate exit and sucks the life out of the once-vibrant small town, which in turn reinvents itself as an upscale boutique complete with antique shops, restaurants, and period architecture. Traditional industrial cities (e.g., Youngstown, Gary, Flint) watch industries move abroad and enter an era of permanent depression not unlike the hurt suffered by the old river towns and New England mill towns of a century earlier. New jobs and urban growth are concentrated in the South, from the Carolinas to Texas and on to California. 

Massive changes followed in the wake of each change in transport technology. Transport routes, the volume of transport, the extent of a city’s hinterland, and the shape of the city itself all changed in response to the evolving technology. So, transport is more than getting the goods between two points; it shapes the fate of cities and entire countries. 

Water and Railroad Transport: Pittsburgh, Pennsylvania; Chicago, Illinois; Jersey City, New Jersey
Water transportation continues to offer several advantages over land-based transport. First, the construction and maintenance of water ways is relatively cheap. For example, the cost of channel dredging and lock construction is lower than the cost of constructing and maintaining a four-lane expressway. Second, it is cheaper to adjust a navigation channel for larger cargo carriers than a highway. Third, the power requirement for water carriers is low. Therefore, high-bulk and high-weight cargoes such as petroleum, mineral ores, or grain can be shipped economically via water.

Access to a navigable waterway, whether inland or ocean, is often critical for the efficient operation of heavy industry and manufacturing when bulky raw materials or finished goods must be handled. 
The cost of transportation depends on terminal and line costs. Terminal costs are those incurred in the loading and unloading of cargo. The expense of shipping things is the line cost. Terminal costs for water transport are quite high relative to land transport since it requires specialized equipment to unload modern container ships and barges. On the water, however, the cost per mile traveled is quite a bit lower. 

Because of these cost relationships, the railroad is the most economical medium-distance mode of transport. The railroad can carry large volumes of bulky goods in a relatively short time with relatively low costs. Terminal costs are higher than highway transport given the need to assemble individual rail cars into trains. The most rapid growth of the rail network occurred during the steel-rail era, 1870-1920. 

20. Study the map of Pittsburgh. What was Pittsburgh’s locational advantage at a time when river transport was the most advanced form of transport? How was flat land along the Monongahela and Allegheny Rivers traditionally used: Industry? Warehouses? Residential?
21. Deindustrialization hit Pittsburgh in the 1970s. By the time this map was made, many land use changes had occurred. What evidence is there on the map to suggest that manufacturing played a major role in Pittsburgh, but no longer does? For instance, look for features named after nineteenth century industrialists and financiers (Frick, Carnegie, Mellon). Also, look for advantageous sites for industry, and note what now occupies those sites. What’s missing from the area around the Homestead Bridge? Note the name of the high school as you follow Homestead Run up the valley. 

22. Describe any map evidence that suggests Pittsburgh has sought to diminish the possibility of flooding.

23. Study the water transport facilities at Jersey City and Bayonne. Bulk cargo refers to materials that can be shipped and handled in raw, unpackaged quantities. Examples include sand, grain, and coal. Typically, they must be stored on-site before being distributed. As a result, they take up a lot of space along the waterfront. General cargo refers to materials shipped in some sort of container (e.g., manufactured goods). Typically this cargo is placed immediately on a tractor trailer or railroad car and shipped to its destination. Determine the probable location of facilities for handling each type of cargo, bulk and general, in Jersey City and Bayonne. 
24. Study the map of Chicago. In contrast to Jersey City, is there evidence of industry along Chicago’s lakefront? What is there in its place, and why might it be there? 
25. Locate Chicago Harbor and North Branch Canal. Describe the facilities available to dock ships and transfer cargo. Speculate as to the type of vessels that enter North Pier lock and dock along the Chicago River / Canal in contrast to those that harbor along the lakeshore north of Navy Pier. 
26. Chicago and northern New Jersey are break-of-bulk points, places where shipments are transferred from one mode of transportation to another. Locate an area on the Chicago map where cargo is taken from water transport carriers and transferred to rail. What evidence is there that some processing or manufacturing may take place at this point? 
27. What is the purpose of the lock at the Chicago River’s mouth? 

28. Which way does the Chicago River flow? How is this different from most rivers? Speculate as to why Chicago’s business elite would have spent so much time and energy reversing the flow of a river? 
29. Is the Chicago River deep or shallow? The answer is suggested by the type of street bridges that cross the Chicago River.
30. Where is Chicago’s central business district, or downtown? Note the commuter railroad that surrounds it. Study the rapid transit routes and stations throughout the city. Why does the frequency of stations change in the vicinity of large schools, stadiums, hospitals, etc.?

31. How might you explain the concentration of rail-related stuff (roundhouses, classification yards, sidings, warehouses, etc.) in Jersey City and Bayonne? Think regionally about the role served by these places. 
Highways and Autos: Cumberland, Maryland; Orange, California

Wherever people have settled, farmed, or located industry, they have built a network of trails or highways to provide access in and out. The modern road and the automobile are well-suited to short-haul shipping. A truck, for example, can move a light-weight load a short distance in a brief time, and incur relatively low terminal and line costs. Industry served by trucks may locate near a highway on inexpensive land rather than in the old core of railroads and canals. The arrival of the automobile promoted the explosion of the formerly compact city into the countryside, creating large tracts of low-density housing and a seemingly insatiable demand for new roads. Ironically, the new roads seem to attract more traffic. New services cater to the increased traffic, and motels, gas stations, fast food, and repair shops cluster along the high-capacity roads. Across the country, new edge cities are sprouting at freeway interchanges. The old centers of business are no longer easily linked and they decline. 

32. Study the map of Cumberland, Maryland. The town was founded by the Ohio Company – a group of wealthy real estate developers from Virginia – at the confluence of Wills Creek and the Potomac River in 1750. Despite (or, perhaps because of) its wilderness location, Cumberland grew because of its proximity to several westward trails. Among these was the route that would eventually become the National Road, US Route 40, our own beloved Washington Street. In its day, the mid-nineteenth century, the National Road was something of a wonder in that it was wide and it was paved – a rare boast in those days. Since that time, however, Route 40 has been superceded by Interstate 70. What, if any, evidence can you see of industry and manufacturing in Cumberland? Given its history, speculate as to why the town remains here. Why has it expanded along Route 40 and not Braddock Road? 
33. Where does the National Road begin? Hint: follow Route 40 out of town to the east. What is the road’s local name, and its implied destination? 

34. Given the absence of a nearby interstate highway, and the related decline in interstate traffic and development, speculate as to the trend in Cumberland’s population since this map was last revised.

35. Study the map of Orange, California. Notice that the area is crisscrossed by highways and railroads. Which has been more important for the residential settlement of the Los Angeles basin: railroads or automobiles? What clues suggest the answer? 
36. How far from LA is Orange? What might motivate Angelenos to move out to subdivisions like Panorama Heights? 
37. According to the mapping procedures of the US Geologic Service, buildings in open areas larger than forty square feet are plotted to shape and scale, wherever possible. Return to Panorama Heights. Given their location and the roads, what types of buildings are depicted there? Do these buildings suggest a higher land value than in the nearby citrus groves, i.e., which has displaced which: the houses or the orange groves? What is the attraction or amenity that promotes the subdivision of hill ranges? 
38. Describe how the Santa Anna River might be used: Navigation? Fresh water for industry? Gravel for construction? Check the areas alongside the river for evidence of water extraction or management. 

39. Note the regularity of the street pattern around Orange Plaza and City Hall. How does it contrast with the street patterns to the north and east? 

40. Study the cloverleaf interchange at the intersection of Newport Freeway and Chapman Avenue and the abbreviated diamond interchange at the intersection of Katella Avenue. Which interchange design will allow the smoothest flow of traffic? Which interchange, alas, requires the most land for construction? 

� These questions were faithfully compiled and gently adapted from original assignments created by Professors Karl Raitz (University of Kentucky) and Rick Bein (IUPUI).
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