
 

 

Q.9) Projections (Gnomonic/ Mercator) 

1) You are planning a Great circle passage on your vessel. Explain the procedure for transfer of 
GC track from a Gnomonic chart to a Mercator chart. 

 
 

2) Discuss Mercator chart is a “Mathematical Projection” and not a Prospective Projection? 
 Gerard Kermer = Latin name is Mercator. 
 On a Mercator chart the parallels of latitude are horizontal parallel lines and longitudes 

are spaced parallel and in a vertical manner  
 Meridians converge towards the poles but on the Mercator chart meridians are 

represented by equidistant parallel straight lines. 
 Due to this the east-west distortion increases as latitude increases. 
 Owing to this distortion and to maintain the orthomorphic property of a chart an equal 

north south distortion similar to the east-west distortions should increase Pole-ward. 
 On the earth surface the east west distance between two meridians which is known as 

the departure  
 Dep = d’long/ Cos lat   i.e    Dep = d’long X Sec Lat  
 It shows the east-west distortion is directly proportional to the Sec of Lat 
 This concludes that the Mercator chart is a Mathematical Projections and not a 

perspective one. 



 

 

 3.a) Describe Mercator Projection. 

 



 

 

 

 



 

 

ADVANTAGES OF A MERCATOR CHART  
1. Rhumb line courses are easily laid off as straight lines 
2. Distances are easily measured as scale of distances equal to scale of latitude  
3. Shapes of land masses in the neighborhood of a point are correctly shown. 
4. Angles between rhumb lines are unaltered between the earth and the chart 
5. Directions remain correct though distortions of areas occur 
6. Directions and position lines can be transferred correctly from one part of the chart to 

another as parallel lines. This facility is often used by a navigator for obtaining running 
fixes is not available in most other projections. 

DISADVANTAGES OF A MERCATOR CHART 
1. Great circle courses cannot be laid off easily as they would appear curved. 
2. Polar regions cannot be represented due to extremely large distortions. 
3. The scale of distance which is the scale of latitude is a varying unit. 
4. Areas cannot be compared due to the varying distortion 

 
3.b) What is Gnomonic Chart Projection? What are its advantages and disadvantages? 

 

 



 

 

 

 

ADVANTAGES OF GNOMONIC CHART  
1. All areas of the world including Polar Regions can be represented on gnomonic charts. 
2. Great circle courses are easily laid off as straight lines. 

DISADVANTAGES OF GNOMONIC CHART  
1. Rhumb line courses and bearings cannot be laid off easily as they appear curved. 
2. Bearings and positions lines cannot be transferred from one part of the chart to another 

as parallel lines, because the meridians are convergent. 
3. Measurement of distances and courses is difficult 

 



 

 

4) Write a short note on UTM projection. (JULY 24, APRIL 24, SEPT 22, OCT 20) 

 

5) With suitable sketch describe the difference between Gnomonic and Transverse Mercator 
projection? 

Gnomonic Projection Transverse Mercator Projection 
Plane – tangent at the center point. Cylinder – tangential along a central meridian. 
Distortion increases rapidly away from the 
center. Accurate only near the center. 

Distortion minimized along the central 
meridian, increases gradually away from it. 

Used for plotting great circle routes (shortest 
path between two points). 

Used for large-scale mapping like topographic 
maps and navigation charts. 

Straight lines radiating from the center. Curved lines, except the central meridian 
which is straight. 

Circles, becoming more distorted away from 
center. 

Curved parallels; spacing is mathematically 
controlled. 

Both area and shape distort quickly away 
from center. 

Distortion is controlled, preserving shape 
near central meridian. 

Used for plotting shortest routes, especially in 
ocean navigation. 

Used for accurate mapping and navigation 
charts where scale consistency is important. 

Limited, suitable for small areas around 
center. 

Can cover larger areas, commonly used for 
national and regional maps. 

Simpler geometry but impractical for large areas. More complex but accurate for extended regions. 



 

 

Summary 

Gnomonic projection is best for plotting great-circle routes over short distances. It’s accurate 
near the center but rapidly distorts further away. 
Transverse Mercator projection is used for detailed mapping and navigation, preserving scale 
and shape near the central meridian over larger regions, though distortion increases with 
distance. 

6)  What is conformal property or orthomorphic property of a chart? Why is it required for 
charts used for navigational purposes? (JULY 24) 

A chart is said to be conformal (also called orthomorphic) if it preserves angles locally. This 
means that at any point on the chart, the angles between intersecting lines, such as meridians 
and parallels, or between plotted courses and features, are represented correctly, just as they 
are on the earth’s surface. 

Key Characteristics: 
 • Shapes of small areas are preserved. 
 • Angles are accurate, even if scale varies from place to place. 
 • Compass bearings and courses appear as they are on the earth. 

脥� Why is Conformal Property Required for Navigational Charts? 

 1. Accurate Course Plotting: Ships and aircraft navigate using bearings and courses. 
A conformal chart ensures that angles measured on the chart correspond to actual angles on 
the earth, making navigation and plotting accurate. 

 2. True Representation of Direction: Mariners rely on compass directions to steer a 
course. A conformal chart ensures that directions between points are not distorted, which is 
critical when following a route over long distances. 

 3. Local Shape Preservation: The coastal features, harbors, and obstacles must be 
represented realistically to safely maneuver around them. Conformal charts preserve the local 
shapes of these features, aiding in hazard avoidance. 

 4. Reliable Triangulation and Intersection: Navigators use bearings from multiple 
points to determine their position. Conformal charts guarantee that these bearings intersect at 
the correct location. 

 5. Standardization and Trust: Conformal charts are widely accepted and ensure 
consistency in navigation, which is especially important when different ships and aircraft use 
the same charts. 


