
Introduction to  
Topographic 

Maps 



Topographic Maps 

•  are a two dimensional model of the Earth’s 
3-D surface 

•  are also known as contour maps. 
•  show elevation above sea level using 

contour lines. 









Contour Map 

“Real World” 



•  Overhead	


View	


	


•  Profile	


View	




Topographic Maps 
•  Contour Line –  

 - line on a map that connects points of EQUAL elevation. 
 - show elevation and shape of the land 

 
•  Relief – Difference between high and low elevations  
 





Topographic Maps 

•  Contour Interval – 
 difference in elevation 
between each line. 
MUST be equal 
values. 

 
    Contour interval = 
           20 feet 
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Topographic Maps 

•  Index Contour –  
 Usually every 5th line is printed darker and has 
an elevation printed on it. 





Rules for Contours 

1.  Contour lines never cross 



Rules for Contours 

2.  Contours form closed loops (even if not 
shown on the map). 



Rules for Contours 
3.  Contours bend upstream (uphill) when 

crossing a stream. 





Rules for Contours 
4.  The maximum possible 

elevation for a hill is “1” 
less than what the next 
contour “should” be.  
  

5.  The highest possible 
elevation of the hill is 
just below the value of  
the next line that is not 
shown. 
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Closely Spaced Contours 
•  Steeper Slope (Gradient) – contour lines are 

closer together. 





Widely Spaced Contours 

•  Gradual/Gentle Slope (Gradient) – contour lines 
are farther apart. 
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Depressions 

•  Contour lines which show a depression, 
crater, or sinkhole on a map.  

 
•  Shown by dashed lines (hachure marks) 

on the inside of a contour line  
 
•  The elevation of the first depression 

contour is the same as the lowest 
regular contour near it. 



Rules for Contours 
 The lowest possible 
elevation for a 
depression is “1” more 
than what the next 
contour “should” be.  
  
 The lowest possible 
elevation of a 
depression is just 
above the value of  the 
next line that is not 
shown 
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Benchmarks 
•  a location whose 

exact elevation is 
known and is noted 
on a brass or 
aluminum plate. 

 
•  bench marks are 

shown on maps by an 
X with the letters BM 
written next to them. 





Map Scales  

•  Indicates the distance on the map compared to 
distance in the real world 

 
•  Graphical - by a line divided into equal parts and 

marked in units of length. 



Map Scales 

•  Numerically – usually by writing a ratio to 
show what part of the true distances the 
map distances really are.  

•  1:63,360  
     

•  One inch on the map equals 63,360 
Inches in the real world. 

(There are 63,360 inches in a mile) 



Gradient 

•  The slope between any two points on a hill 

 
•  Gradient =  

Change in Field Value 

Distance 



Weathering and Erosion	


The physical or chemical 
break down of rock due to 

water, wind, or ice	


The relocation of sediment 
by wind, water or ice	




Mountain Weathering and Erosion	


If	  weathering	  and	  erosion	  occur,	  
contour	  lines	  on	  a	  topographic	  
map	  may	  change.	  
	  
For	  a	  mountain,	  contour	  lines	  may	  
become	  more	  spread	  out.	  This	  
happens	  as	  the	  eleva;on	  becomes	  
less	  steep	  as	  rock	  material	  is	  
broken	  down	  (weathering)	  and	  
carried	  away	  (erosion).	




Canyon Weathering and Erosion	

	  
For	  a	  canyon,	  contour	  lines	  
may	  become	  closer	  together.	  
This	  happens	  as	  the	  eleva;on	  
becomes	  more	  steep	  as	  rock	  
material	  is	  broken	  down	  
(weathering)	  and	  carried	  away	  
(erosion).	




Solid	  fragments	  of	  rock	  
that	  come	  from	  the	  

weathering	  of	  rock,	  are	  
eroded,	  and	  then	  
deposited	  by	  wind,	  
water,	  ice,	  or	  gravity.	


Deposition	




Deposition & Deltas	


As sediments are carried 
by rivers, they may build 
up and create deltas at 

the mouth of a river.	


Topographic maps of 
the area may show 
evidence of delta 

formation as contour 
lines form a “V” shape.	




Human Interaction Dredging	


Cleaning	  out	  the	  bed	  of	  (a	  
harbor,	  river,	  or	  other	  

area	  of	  water)	  by	  scooping	  
out	  mud,	  weeds,	  and	  
rubbish	  with	  a	  dredge.	  

	  

Resulting	  in	  a	  deeper	  
channel	  and	  the	  sand	  is	  

taken	  to	  nearby	  beaches	  to	  
make	  them	  larger.	  



Determine the Gradient 

•  A trail is four miles long as measured by 
the scale on a map.  The beginning of the 
trail is at the 1,060 ft. contour line and the 
end of the trail is at the 960 ft. contour line.  
Calculate the gradient of the trail.  

 
 Gradient =        = 

1060 ft. – 960 ft. 

4 miles 



Determine the Gradient 

200 

Contour Interval = 20 ft. 

0 2 4 6 8 10 

miles 



Each drawing 
violates a rule of 
contour lines. State 
the rule. 

State the Rule 

1. 

2. 


