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ToPOGRAPHIC MAPSAND PROFILES
I. Introduction

A mgpisaminiaureregpresmtation of aportion of the earth’ s surface asit appearsfrom above. A forensic
scientist uses maps as a base for plotting observations made at the surface. These observations are
susLently used to interpret conditionsin the area. Gl S(Geographical Information Systems) isusedin a
broadcontext to presmt goatid data. T hese data can be used to extract information such asthe relationship
betwen fertilizer goplication andcontamination of well water, patterns of criminal activity, the relationships
between various geologic features and natural hazzards, etc.

Topogaphicmapsdowthe elevation of landforms and their shapes using contour lines. In effect these
typesof mgpsareatwo-dmendgond represntation of athree-dimensional surface. Topographic profiles show
the configuration of the surface along avertical cross-section of the earth’s crust.

Il. Features of topographic maps

Smeof theledcfeaturesof topogrgphic maps are summarized in this section. The most common type of
topoggphicmap used in the United Satesisthe U.S Geological Survey topographic maps. All countries
produce topographic maps. Which agency publishesthe map isafunction of the country of origin.

1. Mog topoggohic mapsarenamedon the basis of a geographic feature. For example the local U.SG.S
quadrangle map for the Lowell area, MA, iscalledthe “ Lowell quadrangle”.

2. Unlessothenwisegated thetop of the map is north. Thisiseven the case in the Southern Hemisphere.

3. Inmog casss true(or groggphic) north and magnetic north are not the same. Thisvariation iscalled
the magnetic declination.

4. Horizontal disances are generally indicated in one of three ways.

a. Qaohicor bar cde- alinewhichismeasured off into equal sections, each of which represents a unit
of ddance Thistypeof <deisthe most reliable since it remainsin true proportion to the map if it
isenlarged or reduced.

b. Represntaivefrattion - amaheamaticd fraction showing the proportion between the disance on the
map andin thefidd /20 woudmeen tha one unit of measurement on the map is equal to ten of the
same unitsin thefield. The map is1/10 the actual size of the area.

c. Written - for example, one inch equals one mile.

5. Elevationandrelief - without some system of showing variations above sea level the map does not
represent the land surface, just directions and distances.

a. All devationsaremesaradfrommean sealevel. In the USelevation ismeasured in feet. In most of
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therest of the world elevation is measured in meters.

b. Relief isthe difference in elevation between two places on the map.

c. Aoontour lineisalined! parts of which are at a given elevation above sea level. It representsthe
intersection of ahorizontal plane with the earth’ s surface. Mean sea level isthe zero contour. All
contour lineswill close if carried far enough. Contour lines cannot cross except in the case of an
overhangngdiff. Thedoser together the contours, the seeper the dope. Absolutely flat country
would have no contours.

d. Contou intervd - thedfferencein devation between two adjacent contour lines. T he contour interval
isindcatedon thelottom of themap and will vary with the scale used and the character of the land
surface.

6. Methods used to locate pointsin a map:

a. Referenceto some outstanding feature

b. Referenceto postion ascomparedto two or more landmarks

c. Latitude and longitude

d. Township andrange

[Il. The nature of maps

1. What isthe name of your map?

2. Define the boundaries, in terms of latitude and longitude, of the map assigned by your instructor.

3. Wha arethedmengonsof theareashown on the map and what isthe area of the map in square miles?



4. Why isthe map not exactly the samewidth at thetop asat the bottom?

5. What isthe magnetic declination (amount and direction) for the area shown on the map.

6. What arethelocations(latitude and longitude) and elevations of the highest and lowest pointsin the
quadrangle.

IV. Contour lines

1. Withreerenceto the map shown in Figure 1, what A

aethedevations of the contour lineslabeled X, Y, /
and Z.
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Figure 1. Generalized topographic map.
Elevationsarein feet.




2. Withreferencetothe map shown in Figure 2, which
isteyer - the west dope of the valley or the east
dope? Explain how you can tell thisat one glance

3. WithrdeaencetoFigure 2, what isthe elevation of
the contour line labeled L.

Figure 2. Shematic topographic map of a
stream valley. T he contour interval is50 feet.

4. Withrefaenceto FHgre2, thenorthwestern part of the map area is pock-marked by small depressons
avaegngl0to 15fedt dogp. Why do these not show up on the map and how could one show them by
means of contours?

5. Themap in Figure 3 shows an east-west trending
rice Inwhat repect isthe pattern of contour lines | g
dhonwnonthemgpmost improbable? Why? Correct
the map in pencil to makeit look morelikely. | @0 —0+— |
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Figure 3. Generalized topographic map of an
east-wedt trending ridge.



V. Construction of a topographic map

Thedotitudes of points shown on the map in Figure 4 were determined by survey. Draw contour lines
t hrough these pointsto mekeatopoggohic map. Use a contour interval of 20 feet; that isdraw contour lines
for devaionsof 500,520, 540 ... ft. Label the elevation of each contour line and draw heavy lines for the
hundred foot contours(500, 600, 700, &c.). Assume that the land dopes uniformly between any two adjacent
pointsof dfferent dtitute Thuson your map the 600-foot contour should pass halfway between pointsthat
liea devationsof 610 and590 fed. Interpolat e by eye. When a contour line crosses a sream the contour line

is deflected up stream.
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Fgure4. Altituick cetain fegt. Usetheseceta to congtruct atopographic map of the area around Iron City

and Podunk.



VI. Construction of a topographic profile

A topoggphic profileshowstheinterssttion of the land surface with avertical plane. Such views of the land
suface can be seen in road-cuts, quarries and vertical canyon walls. A profile can be constructed from a
topographic map along any desired line.

A profilemight dso kethought of asa graph of surface elevation plotted againgt distance along the profile
line Toavoidddortion profiles are preferably drawn to equal horizontal and vertical scales. However, it is
often necessary to exagprate (increese) the vertical scale to emphasize the topographic detailsin areas of low
relief. Vertical exaggeration istheratio of the horizontal scaleto the vertical scale. For exampleif the
horizontal scaleis1" = 1000 and the vertical scaleis 1" = 100", the vertical exaggeration is 10.

Fgue5 shonsasmplecontou map. Draw a profile alongtheline A - A’. T he profile can be constructed
onthegaoh drectly bdowtheocontour map. Make two profiles: one with avertical exaggeration of 1 andthe
other with aveticd exageration of 10. Project the points of intersection of the profile line with the contour
linesdrectly onto theggph bdowmeking a mark at the appropriate elevation. Connect these marks and you
will have a profile of the topography alongtheline A - A’.

Figureb. Profileexerdse. Contour lines are labeled in feet. The bar on the
map represents 1000 horizontal feet.
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