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• In dealing with a closed traverse, we have 
computations in:

• 1) Determining latitudes and departures

• 2) Calculating total error of closure

• 3) Balancing the survey

• 4) Determining adjusted positions of traverse 
stations

• 5) Area computation

• 6) Area subdivision



1- Latitude 

• Projection of a line onto a reference

• meridian or North-South line

• Lines with Northerly bearings        (+) LAT

• Lines with Southerly bearings        (-) LAT

• Equal to distance*cosine of bearing angle

• Latitude = d*Cosß



• Departure 

• Projection of a line onto a reference parallel

• or East-West line

• Lines with Easterly bearings           (+) DEP

• Lines with Westerly bearings           (-) DEP

• Equal to distance*sine of bearing angle

Departure = d*Sin b



Traverse Adjustment

• Adjustment Methods to remove random

• errors

• – Compass Rule*

• – Transit Rule

• – Crandall Method

• – General Least Squares Method



Traverse Adjustment via
Compass Rule



Traverse Adjustment (cont.)



Traverse Adjustment (cont.)



Calculate Latitude and Departure

• Latitude = lat = HD · Cos(β)= HD · Cos( Az)

• • Departure = dep = HD · Sin (β) = HD· Sin (Az)



Latitudes and Departures (cont.)



Latitude and Departure (cont.)

• Loop Traverse



Latitude and Departure (cont.)

• Connecting Traverse



Lat and Dep (cont.)

• Example Calculation for lines 1-2 and 2-3

• • Latitude = lat = HD · Cos(β)= HD · Cos( Az)

• • Departure = dep = HD · Sin (β) = HD· Sin (Az)



Lat and Dep (cont.)



Calculate Coordinates

• Usually, the coordinates 
of the first point are 
assigned

• arbitrary values so 
other coordinates will 
be positive.



Calculate Coordinates (cont.)



Calculate Area by Coordinates



Area by Coordinates (cont.)

• For computational 
convenience the terms 
are written in a vertical 
stack. An example for a 
3-sided traverse is as 
follows:



Area by Coordinates (cont.)
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