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Conversions (Review):
1 ݇݉2 = 106 ݉2

1 ℎ݁ܿ݁ݎܽݐ = 104 ݉2

1 ݇݉2 = 100 ℎ݁ܿ݁ݎܽݐ

1 ݁ݎܿܽ = 4046.8452 ݉2

1 ݁ݎܿܽ = 42560 2ݐ݂

1 ݉ݑ݊݋ܦ = 2500 ݉2

Introduction
One of the primary objects of most land surveys is to determine the 
area of the tract and volume of earth works. Areas are considered 
first of all, since the computation of areas is involved in the 
calculation of volumes.
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Methods ofArea Determination

A. Field Measurement:

1. Dividing the Area into Triangles:

In this method, the area is divided into smaller triangles then the
area of each segment is determined then the total area will be the 

summation of all.

The area of the triangle can be determined as the following:

1ܣ = ܵ(ܵ − ܽ)(ܵ − ܾ)(ܵ − ܿ)

2
ℎ݈݅݁ݓ ܵ = 1 ܽ + ܾ + ܿ

2 2
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ܣ = 1 . ݀. ݁. sin θ

2. Trapezoidal rule:
Let the figure below represent a position of a tract laying between a 
traverse line AB and irregular boundary CD, offsets ,૚ࢎ ,૛ࢎ ,૜ࢎ … … … , ࢔ࢎ
having been taken at the regular intervals d. The summation of the areas of
the trapezoids comprising the total area is:

࢔ࢎ+૚ࢎ
૛

+ ૛ࢎ + ૜ࢎ + ⋯ ࡭૚−࢔ࢎ = ࢊ
࡭ = ࢊ ࢋࢍࢇ࢘ࢋ࢜ࢇ ࢌ࢕ ࢊ࢔ࢋ ࢙࢚ࢋ࢙ࢌࢌ࢕ + ࢓࢛࢙ ࢌ࢕ ࢋ࢚ࢇ࢏ࢊࢋ࢓࢘ࢋ࢚࢔࢏ ࢙࢚ࢋ࢙ࢌࢌ࢕

Trapezoidal Rule : Add the average of the end offsets to the sum of the 
intermediate offsets. The product of the quantity thus determined the 
common interval between offsets is the required area.
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Example: Calculate the area of the plot shown in the figure below, if d=25 ft.

Solution:

࡭ = ࢊ ࢔ࢎ+૚ࢎ

૛
+ ૛ࢎ + ૜ࢎ + ⋯ ૚−࢔ࢎ

࡭ = ࢊ ࢋࢍࢇ࢘ࢋ࢜ࢇ ࢌ࢕ ࢊ࢔ࢋ ࢙࢚ࢋ࢙ࢌࢌ࢕ + ࢓࢛࢙ ࢌ࢕ ࢋ࢚ࢇ࢏ࢊࢋ࢓࢘ࢋ࢚࢔࢏ ࢙࢚ࢋ࢙ࢌࢌ࢕
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3. Average Height:

࡭ = σ ࢎ
࢔

∗ ࢔ − ૚ ࢊ

ݎ݋݂:ࢋ࢒࢖࢓ࢇ࢞ࡱ ℎ݁ݐ ݁ݎݑ݂݃݅ ,ݓ݋݈ܾ݁ ݁݊݅݉ݎ݁ݐ݁݀ ℎ݁ݐ .ܽ݁ݎܽ

࡭ = ૠࢎ+૟ࢎ+૞ࢎ+૝ࢎ+૜ࢎ+૛ࢎ+૚ࢎ

ૠ
∗ ૟(ࢊ)
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4. Simpson`s rule (Simpson`s one-third rule):

1,2ܣ = ܣܦܨܥܤܣ

1,2ܣ = ݀݅݋ݖ݁݌ܽݎܶ ܣܦܪܥܤܣ ܽ݁ݎܣ + ܥܨܦܪܥ

ܣ1,2 =
2

(ℎ1+ℎ3) . 2݀ + 2
2 ℎ1+ℎ3

3 2
ℎ − . 2݀

1,2ܣ = ݀
3

ℎ1 + 4ℎ2 + ℎ 3

Methods ofArea Determination

Engineering Surveying Mr. Diyar i Burhan

Similarly for the next intervals:

݀
3,4ܣ = 3 ℎ3 + 4ℎ4 + ℎ5

The summation of these partial areas for ( n –1 ) intervals, n being an odd 

number and representing the number of offsets , is;

݀
ܽ݁ݎܣ = 3 ℎ1 + ℎ݊ + 2 ℎ3 + ℎ5 + ℎ7 + … . . +ℎ݊ −2 + 4 ℎ2 + ℎ4 + ℎ6 + … . . +ℎ݊ −1

= ݀/3 [ ݉ݑݏ) ݂݋ ݐݏݎ݂݅ ܽ݊݀ ݐݏ݈ܽ (ݏݐ݁ݏ݂݂݋ + ݉ݑݏ)2 ݂݋ ݃݊݅݊݅ܽ݉݁ݎ ݀݀݋ (ݏݐ݁ݏ݂݂݋

݉ݑݏ)4 + ݂݋ ℎ݁ݐ ݊݁ݒ݁ (ݏݐ݁ݏ݂݂݋ ]

݀
ݐܣ ݐ݋ ݈ܽ = 3 [ℎ1 + ℎ݊ + 4 * ℎ݁ݒ ݁݊ + 2 * ℎ݀݋ ݀]
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Example
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5. Using Coordinate of land corners: In this method, the coordinates (x,y)

of all the points should be known, then by using the formula below, the

area can be determined.

1A= ܣܺ ] . ܤܻ + ܤܺ . ܥܻ + ܥܺ . ܦܻ + ܦܺ . ܧܻ + ܧܺ . ܨܻ + ܨܺ . ܩܻ + ܩܺ . ܣܻ − ( ܣܻ . ܤܺ + ܤܻ . ܥܺ +
2
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Solution:

Methods ofArea Determination
Example: Find the area of the followingclosed loop traverse(ABCDEA):
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B. Map Measurement:

1. Dividing the Area into Triangles:
In this method, the area is divided into smaller triangles then the area of

each segment is determined then the total area will be the summation of

all.

the area of the triangle can be determined as the following:

1ܣ = ܵ(ܵ − ܽ)(ܵ − ܾ)(ܵ − ܿ)

2
:ℎ݈݅݁ݓ ܵ = 1 ܽ + ܾ + ܿ

2 2
ܣ = 1 . ݀. ݁. sin θ
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Example:

Example
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H W

HW: Find 

area for this 

map which 

has all 

required 

dimensions?
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2. Using Graphical Paper:

ۯ = .ܖ ܑۯ

ܹℎ݁݁ݎ:

ܣ = ݈ܽݐ݋ܶ ܽ݁ݎܣ

n = Number of squares

݅ܣ = ܽ݁ݎܣ ݂݋ ݁݊݋ ݁ݎܽݑݍݏ
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3. Planimeter:
A planimeter (also known as a platometer) is a measuring 
instrument used to determine the area of an arbitrary two-
dimensional shape.

• https://www.youtube.com/watch?v=pvGuGaImTek

Methods ofArea Determination
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4. Using Coordinate of land corners: In this method, the
coordinates (x , y) of all the points should be known, then by
using the formula below, the area can be determined.

1A = ܣܺ ] . ܤܻ + ܤܺ . ܥܻ + ܥܺ . ܦܻ + ܦܺ . ܧܻ + ܧܺ . ܨܻ + ܨܺ . ܩܻ + ܩܺ . ܣܻ − ( ܣܻ . ܤܺ +
2
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Example: Calculate the shaded area shown in the figure below.

Given: A (503.42, 1710.48), F (580.62, 1750.60), ED=EF

Example
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Solution:

ܽ݁ݎܣ ℎ݈݂ܽ ݈݁ܿݎ݅ܿ = 2ܦ ߨ = 1002 ߨ = 3927
8 8

ܽ݁ݎܣ ܦܨܧ :

ܵ = 1
2

100 + 100 + 105.16 = 152.58

ܽ݁ݎܣ ܦܨܧ = 152.58 ∗ 152.58 − 100 ∗ 152.58 − 100 ∗ (152.58 − 105.16) = 4472.5

ܽ݁ݎܣ ܨܦܥ 2
= 1 ∗ 105.16 ∗ 88.82 ∗ sin 26 = 2047.26

݈݁݃݊ܣ ܣ = 1−݊ܽݐ ݕ∆ = 1−݊ܽݐ 1750.60−1710.48 = 1−݊ܽݐ 40.12 = 27.46 ݋
ݔ∆ 580.62−503.42 77.2

− ℎݐ݃݊݁ܮ ܨܣ = 40.122 + 77.22 = 87

ܽ݁ݎܣ ܥܨܣ
1= ∗ 87 ∗ 102 ∗ sin 27.46 = 2046
2

݈ܽݐ݋ܶ ܽ݁ݎܽ = 12492.5
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