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1. Earth’s Curvature: When the distance between the level and rod stations is

large, the difference between the level line and the horizontal line of sight becomes

large. Hence the effect of earth’s curvature and atmospheric refraction should be

considered in this case.
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𝑙𝑒𝑡 𝑑 = 𝐾𝐴 (𝑖𝑛 𝑘𝑚)

(𝑅 + 𝑐)2 = 𝑅2 + 𝑑2

𝑅2 + 2𝑅𝑐 + 𝑐2= 𝑅2 + 𝑑2

2𝑅𝑐 + 𝑐2= 𝑑2 (𝑅2 𝑠𝑢𝑏𝑡𝑟𝑎𝑐𝑡 𝑓𝑟𝑜𝑚 𝑏𝑜𝑡ℎ 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠)

𝑐 2𝑅 + 𝑐 = 𝑑2

𝑐 =
𝑑2

2𝑅 + 𝑐

𝑐 ≅
𝑑2

2𝑅
(c is too small when compared to R which can be safely ignored)

𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟 𝑅 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑒𝑎𝑟𝑡ℎ = 6370 𝑘𝑚

𝑐 ≅
𝑑2

2 ∗ 6370

∴ 𝑐 = 0.0000785 𝑑2 𝑘𝑚 𝑜𝑟 𝑐 = 0.0785 𝑑2 𝑚
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2.Atmospheric Refraction:

The effect of refraction is the same as if the line of sight was curved downward, or

concaves to wards the earth surface and hence the rod reading is decreased.

Refraction is affected by atmospheric pressure, temperature, it is usually considered

to be one-seventh of the curvature error.

𝒓 =
𝟏

𝟕
∗
𝒅𝟐

𝟐𝑹
= 𝟎. 𝟎𝟏𝟏𝟐 𝒅𝟐 𝒎

The combined correction due to curvature and refraction will be given by:

(𝒄 + 𝒓) =
𝑑2

2𝑅
−

1

7

𝑑2

2𝑅
⇒ (𝒄 + 𝒓) = 𝟎. 𝟎𝟔𝟕𝟑𝟓 𝒅𝟐

𝑊ℎ𝑒𝑛, 𝑑 𝑖𝑠 𝑖𝑛 𝑘𝑚 𝑎𝑛𝑑 𝑐&𝑟 𝑖𝑠 𝑖𝑛 (𝑚)
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Example (1): Find the correction for curvature and refraction for a distance (1200m,

and 2.48km)?

Solution:

𝒄 = 𝟎. 𝟎𝟕𝟖𝟓 𝟏. 𝟐𝟐 = 𝟎. 𝟏𝟏𝟑𝒎

𝒓 =
𝟏

𝟕
∗ 𝟎. 𝟏𝟏𝟑 = 𝟎. 𝟎𝟏𝟔

𝒄 + 𝒓 = 𝟎. 𝟎𝟗𝟕 𝒎

𝒄 = 𝟎. 𝟎𝟕𝟖𝟓 𝟐. 𝟒𝟖𝟐 = 𝟎. 𝟒𝟖𝟐𝒎

𝒓 =
𝟏

𝟕
∗ 𝟎. 𝟏𝟏𝟑 = 𝟎. 𝟎𝟔𝟗

𝒄 + 𝒓 = 𝟎. 𝟒𝟏𝟑 (𝒎)
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TheTwo-PegTest
The purpose of this test is to check that the line of sight through a level is horizontal (i.e. parallel to

the axis of the bubble). To perform the peg that, the surveyor first places to stakes at a distance

(60m – 90m) a part. The level is setup midway the two stakes and rod reading are taken at both

locations. If the line of sight is not horizontal, the error in rod readings (Δe1) at both points A and B

will be identical because the level is half way between the points because the errors are identical,

the calculated difference in elevation between points between point A and B will be true.

- For first setting up: 

Let rod reading at A = a1 = 1.075m

Let rod reading at B = b1 = 1.247m

The difference in elevation between A and B = 1.247 – 1.075 = 0.172m
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-For second setting up: 

Let rod reading at A = a2 = 1.783m

Let rod reading at B = b2 = 1.946m

The difference in elevation between A and B = 1.946 – 1.783 = 0.163m
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∴ ∆𝐻1 ≠ ∆𝐻2

𝐸𝑟𝑟𝑜𝑟= 0.172 − 0.163 = 0.009

This is an error of –0.00015 m/m. Therefore, the collimation correction

(C factor) = 0.00015 m/m.

In this case the instrument needs adjustment.

Correct value for (b2) in case 2 = 1.946 + 0.009 = 1.955m

-Adjustment: Set the correct reading on the staff (1.955m) by raising and lowering

the cross hairs by means of adjusting screw. To make sure the adjustment carries out

in correct way repeat the procedure again.
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