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Conversions (Review):
1 푘푚2 = 106 푚2

1 ℎ푒푐푡푎푟푒 = 104 푚2

1 푘푚2 = 100 ℎ푒푐푡푎푟푒

1 푎푐푟푒 = 4046.8452 푚2

1 푎푐푟푒 = 42560 푓푡2

1 퐷표푛푢푚 = 2500 푚2

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.

Engineering Surveying Mr. Diyar i Burhan

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


11/12/2023

2

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:

퐴1 = 푆(푆 − 푎)(푆 − 푏)(푆 − 푐)

2
푤ℎ푖푙푒 푆 = 1 푎 + 푏 + 푐

2 2
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퐴 = 1 . 푑. 푒. 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 풉ퟏ, 풉ퟐ, 풉ퟑ, … … … , 풉풏
having been taken at the regular intervals d. The summation of the areas of
the trapezoids comprising the total area is:

풉ퟏ+풉풏
ퟐ

+ 풉ퟐ + 풉ퟑ + ⋯ 풉풏−ퟏ푨 = 풅
푨 = 풅 풂풗풆풓풂품풆 풐풇 풆풏풅 풐풇풇풔풆풕풔 + 풔풖풎 풐풇 풊풏풕풆풓풎풆풅풊풂풕풆 풐풇풇풔풆풕풔

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:

푨 = 풅 풉ퟏ+풉풏

ퟐ
+ 풉ퟐ + 풉ퟑ + ⋯ 풉풏−ퟏ

푨 = 풅 풂풗풆풓풂품풆 풐풇 풆풏풅 풐풇풇풔풆풕풔 + 풔풖풎 풐풇 풊풏풕풆풓풎풆풅풊풂풕풆 풐풇풇풔풆풕풔
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3. Average Height:

푨 = σ 풉
풏

∗ 풏 − ퟏ 풅

푬풙풂풎풑풍풆:푓표푟 푡ℎ푒 푓푖푔푢푟푒 푏푒푙표푤, 푑푒푡푒푟푚푖푛푒 푡ℎ푒 푎푟푒푎.

푨 = 풉ퟏ+풉ퟐ+풉ퟑ+풉ퟒ+풉ퟓ+풉ퟔ+풉ퟕ

ퟕ
∗ ퟔ(풅)
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4. Simpson`s rule (Simpson`s one-third rule):

퐴1,2 = 퐴퐵퐶퐹퐷퐴

퐴1,2 = 푇푟푎푝푒푧표푖푑 퐴퐵퐶퐻퐷퐴 + 퐴푟푒푎 퐶퐻퐷퐹퐶

1,2퐴 =
2

(ℎ1+ℎ3) . 2푑 + 2
2 ℎ1+ℎ3

3 2
ℎ − . 2푑

퐴1,2 = 푑
3

ℎ1 + 4ℎ2 + ℎ 3

Methods ofArea Determination
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Similarly for the next intervals:

푑
퐴3,4 = 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;

푑
퐴푟푒푎 = 3 ℎ1 + ℎ푛 + 2 ℎ3 + ℎ5 + ℎ7 + … . . +ℎ푛 −2 + 4 ℎ2 + ℎ4 + ℎ6 + … . . +ℎ푛 −1

= 푑/3 [ (푠푢푚 표푓 푓푖푟푠푡 푎푛푑 푙푎푠푡 표푓푓푠푒푡푠) + 2(푠푢푚 표푓 푟푒푚푎푖푛푖푛푔 표푑푑 표푓푓푠푒푡푠)

+ 4(푠푢푚 표푓 푡ℎ푒 푒푣푒푛 표푓푓푠푒푡푠) ]

푑
퐴푡 표푡 푎푙 = 3 [ℎ1 + ℎ푛 + 4 * ℎ푒푣 푒푛 + 2 * ℎ표푑 푑]
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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= [ 푋퐴 . 푌퐵 + 푋퐵 . 푌퐶 + 푋퐶 . 푌퐷 + 푋퐷 . 푌퐸 + 푋퐸 . 푌퐹 + 푋퐹 . 푌퐺 + 푋퐺 . 푌퐴 − (푌퐴 . 푋퐵 + 푌퐵 . 푋퐶 +
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:

퐴1 = 푆(푆 − 푎)(푆 − 푏)(푆 − 푐)

2
푤ℎ푖푙푒: 푆 = 1 푎 + 푏 + 푐

2 2
퐴 = 1 . 푑. 푒. sin θ
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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:

퐀 = 퐧. 퐀퐢

푊ℎ푒푟푒:

퐴 = 푇표푡푎푙 퐴푟푒푎

n = Number of squares

퐴푖 = 퐴푟푒푎 표푓 표푛푒 푠푞푢푎푟푒
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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 = [ 푋퐴 . 푌퐵 + 푋퐵 . 푌퐶 + 푋퐶 . 푌퐷 + 푋퐷 . 푌퐸 + 푋퐸 . 푌퐹 + 푋퐹 . 푌퐺 + 푋퐺 . 푌퐴 − (푌퐴 . 푋퐵 +
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:

퐴푟푒푎 ℎ푎푙푓 푐푖푟푐푙푒 = 퐷2 휋 = 1002 휋 = 3927
8 8

퐴푟푒푎 퐸퐹퐷 :

푆 = 1
2

100 + 100 + 105.16 = 152.58

퐴푟푒푎 퐸퐹퐷 = 152.58 ∗ 152.58 − 100 ∗ 152.58 − 100 ∗ (152.58 − 105.16) = 4472.5

퐴푟푒푎 퐶퐷퐹 2
= 1 ∗ 105.16 ∗ 88.82 ∗ sin 26 = 2047.26

퐴푛푔푙푒 퐴 = 푡푎푛−1 ∆푦 = 푡푎푛−1 1750.60−1710.48 = 푡푎푛−1 40.12 = 27.46 표
∆푥 580.62−503.42 77.2

− 퐿푒푛푔푡ℎ 퐴퐹 = 40.122 + 77.22 = 87

퐴푟푒푎 퐴퐹퐶
1= ∗ 87 ∗ 102 ∗ sin 27.46 = 2046
2

푇표푡푎푙 푎푟푒푎 = 12492.5
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