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Sheet (6)
Contour maps
Methods of interpolating contours
Method (1): Estimation (by guessing a value between the two contour
lines. This method is not accurate and depends on the experience of the
surveyor).
Method (2): Measurement and calculate
Measure the distance between points, and then locate the contour by
proportion.
Example:
b
c
a
ac
If ab is the map distance (cm) between points a and b,
If ElevationA < ElevationB
Then, the map distance ac from point a to the point of intersection

c

of the contour will be:
ac = ab (ElevationC – ElevationA) / (ElevationB – ElevationA)
Where the ElevationC is the elevation of the required contour
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Interpolating elevation of points:
In a contour map, elevation of points can be determined by
estimation or by scaling between the two neighboring contours.
 Let hl be the elevation of the lower contour
 hh be the elevation of the higher contour
 lh is the shortest line between the two contours passing
through point p whose elevation Elevp is required, then:

Elevationp = hl + (lp/lh) (hh-hl)
Where lp is the distance between point p and the lowest contour.
Method (3): triangle scale
We can use a triangle and a scale to mechanically determine the point
of intersection of the contour with the line between two points.
b
c
a
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Method (4): transparent sheet
One can use transparent sheets having parallel lines at different line
spacing.
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Problems:
1) Elevation of points a, b, c, and d are shown in the figure. Map
distance ab = bc = bd = 4.0m. A contour line of elevation h = 40 m is
to be drawn. Use the scaling method to find its intersections with
lines ab, bc, and bd.
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Solution:
Map distance ax1 = 4.0 (40.0 – 37.2) / (43.1 – 37.2) = …….cm
Map distance cx2 = 4.0 (40.0 – 34.8.) / (43.1 – 34.8) = …….cm
Map distance dx3 = 4.0 (40.0 – 36.3) / (43.1 – 36.3.) = …….cm

2) Determine the elevation of point p shown in the figure above, if
measured distance lh = 2.2 cm, and lp = 1.8 cm
Solution:

Elevationp = h1 + (lp/lh) (hh-h1)
Elevationp = 30.0 + (…../….) (…-…) = ….m
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Map Scale from Coordinates
Horizontal ground coordinates can be calculated by dividing each photocoordinate by the true photographic scale at the image point. In equation
form, the horizontal ground coordinates of any point are given by:

𝑥𝑝 ( 𝐻 − 𝑝 )
𝑋𝑔 =
𝑓
𝑦𝑝 ( 𝐻 − 𝑝 )
𝑌𝑔 =
𝑓
Where:
Xg,Yg= ground coordinates of point p
xp,yp = photo-coordinates of point p
hp = ground elevation of point p
1) The equations for horizontal ground coordinates are exact for truly
vertical photographs and typically used for near vertical
photographs.
The same relation can be used for any other point such as B.
The horizontal distance HAB and the inclined distance (Slop distance)
SAB from A to B are:
𝐻𝐴𝐵 =
𝑆𝐴𝐵 =
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(𝑋𝐵 − 𝑋𝐴 )2 + (𝑌𝐵 − 𝑌𝐵 )2

(𝑋𝐵 − 𝑋𝐴 )2 + (𝑌𝐵 − 𝑌𝐵 )2 + (𝐵 − 𝐴 )2
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Problem (3)
Three points (a,b,c) appear on a vertical photograph. Focal length is 6
in, flaying height is 5000 ft above MSL. If the photo coordinates are:
(xa = 2.5 in, ya = 3.7 in), (xb = 1.8 in, yb = -2.5 in), and (xc = 1.5 in, yc =
-2.1 in). Elevations of points are: hA = 250 ft, hB = 380 ft, and hC = 320
ft.
(1) Calculate the ground slope distance of line AB
(2) Compute the area of the triangle ABC
Solution:

Dr. SaMeH

Page 5

