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Geography 123B -The Natural Environment

Assignment 1: Mapping and Topographic Analysis
  Due: 7:00 PM, January 19, 2005                                   Name:       __________________

  Total: 36 marks; worth 8% of your final grade         Student #: __________________

  Please type your answers to the following questions on a separate sheet and hand in any

  necessary figures or diagrams with your write-up.

  Useful Website: http://maps.nrcan.gc.ca/maps101/utm.html
[image: image1.png]Useful Rea

gs: Gabler ef al. pg. 41-59 and Appendix B

Purpose: The objective of this assignment is to familiarize the student with maps, map scale,
and contour analysis.

Part I Maps

Maps are made at a scale that is much smaller than the area of the actual surface being
depicted. The amount of reduction that has taken place is normally identified somewhere on the
map. This measurement is commonly referred to as the map scale. Conceptually, we can think of
map scale as the ratio between the distance between any two points on the map compared to the
actual ground distance represented. The units of distance must be the same for the map and Earth
distances. On most maps, the map scale is represented by a simple fraction or ratio. This type of
description of a map's scale is called a representative fraction. For example, a map where one
unit (centimeter, meter, inch, kilometer, etc.) on the illustration represents 1,000,000 of these
same units on the actual surface of the Earth would have a representative fraction of 1/1,000,000
(fraction) or 1:1,000,000 (ratio). Of these mathematical representations of seale, the ratio form is
‘most commonly found on maps. Scale can also be described on a map by a verbal statement, e.g.
1 centimeter on the map equals 10 kilometers on the Earth's surface.” Most maps also use
graphic scale to describe the distance relationships between the map and the real world.
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1.1 A desktop globe has a diameter of 0.5 m. Given that the Earth’s diameter is 12,756 ki,
calculate the scale of the globe as a representative fraction. Please show your work. (3 marks)

1.2 Would a wall-sized map of the city of London be at a larger or smaller scale than the globe
described above? (hint: Read Gabler er al. Chapter 1; 1 mark)

1.3 Figure 1 shows the top left hand corner of a 1:50,000 National Topographic Series of Canada
map. The grid lines and associated mumbers on the map margin are used to determine
location by way of the Universal Transverse Mercator (UTM) grid system. Abbreviated
UTM 1,000-meter values or principle digits are shown by numbers on the map margin that
vary from 0 to 100 (100 s actually given the value 00). In cach of the corners of the map,




[image: image2.png]two of the principle digits are expressed in their full UTM coordinate form (e.g. 283000 m).
‘What is the Easting and Northing co-ordinates of the large black dot? (2 marks)

Easting: m Northing: m

1.4 What are the UTM coordinates of Robert Point? (2 marks)

Part II: Topographic Analysis

A topographic map is a detailed and accurate two-dimensional representation of natural
and human-made features on the Earth's surface. These maps are used for a number of
applications, from camping, hunting, fishing, and hiking to urban planning, resource
management, and surveying. The most distintive characteristic of a topographic map is that the
three-dimensional shape of the Earth's surface is modeled by the use of contour lines. Contours
make it possible to represent the height of mountains and steepness of slopes on a two-
dimensional map surface. Topographic maps also use a variety of symbols to describe both
natural and human made features such as roads, buildings, quarries, lakes, streams, and
vegetation.

Topographic maps can describe vertical information through the use of confour lines
(contours). A contour line is a line that connects points on a map that have the same elevation.
To gain an idea of the logic behind contour lines, imagine that you are on a small island in the
ocean. If you walked around the island at the shoreline, you would trace out the 0 m contour.
Now image what would happen if you could raise sea level by 10 m, 20 m, 30 m, ete. Contours
are very useful for describing the topography of an area and the ability to interpret these lines is a
fundamental skill in physical geography. When contours are close together, they show a steep
slope: when they are far apart, the slope is gentle. Contours are smooth, curved lines that never
cross or touch other contours

The vertical distance between two adjacent contours is referred to as the contour interval.
The contour interval is always constant on a topographic map. For example, a map may have
contour lines drawn every 10 m. The contour interval is usually specified in the margin of the
map: however, if it is not present, the interval can be determined by examining the number of
contours between contours with labels. Certain contours appear thicker than the others. These
contour lines are called index contours and they denote elevations of significance, for example,
500 m, 1000 m, 1500 m ete. The interval at which contours are drawn on a map depends on the
amount of the relief depicted and the scale of the map. A 10 m contour interval may be
appropriate for an area with great relief (i.c. very hilly) but would not show enough detail in a
very flat region. In flatter areas, a smaller contour interval is appropriate.

2.1 What is the contour interval for the topographic map depicted in Figure 22 (1 marks)

2.2 What is the maximum contour elevation and where is it located? (1 marks)
2.3 What is the minimum contour elevation and the relief (i.e., max — min)? (2 marks)

2.4 Do you think that Duc Island is on the ocean or a lnke and why? (2 marks)




[image: image3.png]2.5 In general terms, how would you describe the topography of this area? (1 marks)
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6 Where is the steepest part of the map and how can you tell? (2 marks)

©

7 Based on Figures 1 and 2, what happens to contour lines when they cross rivers? It may help
to examine the ‘Rivers” label on Figure 2. (2 marks)

A topographic profile is a two-dimensional diagram that describes the landscape in
vertical cross-section. Topographic profiles are often created from the contour information found
on topographic maps. The simplest way to construct a topographic profile is to place a sheet of
blank paper along a horizontal transect of interest. Mark the beginning and end points on the
edge of the paper. Then place a mark on the edge wherever a contour crosses the transect and
note the contour’s elevation on the sheet below the tick mark. Place the beginning of the transect,
as copied on the piece of paper, at the intersect of the x and y-axis on the graph paper. The
contour information on the paper’s edge is now copied onto the graph paper. Then connect the
dots with a smooth line to form a topographic profile of the transect.

2.8 Using Figure 3, construct a topographic profile for the transect A-B in Figure 2 (i.e. the bold
black line between the letters A’ and ‘B"). (4 marks)

2.9 Mark the location of every river that intersects the A-B line on the profile. (2 marks)
2.10 What is vertical exaggeration and why do we need it? (hint: read Gabler et al.. 4 marks)

2.1 Imagine that you are responsible for finding a site to locate a new airport somewhere in the
area covered by Figure 2. You must find a relatively flat location on which to place a 1 km
landing strip (the grid spacing 1000 m). Based on the contours, where would you choose to
phce your new mpon and why is it most suitable? Draw a 1 km landing strip on the map
using a colour pen or pencil. (4 marks)

2.12 If you were standing in the centre of the star located on Duc Island, would you be able to
see points C. D, and E? Why? (Hint: draw a line of sight to each of the markers; 3 marks)
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[image: image5.png]Figure 3: Topographic Profile From Point A to Point B.
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