
 

 

Lab 3 (GEOG 323) 

Stanley Max 
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The World 
The ArcGIS map projection information window describes the map projection as such: 

Sphere_Mollweide 
Authority: Custom 

Projection: Mollweide_Auxiliary_Sphere 
False_Easting: 0.0 
False_Northing: 0.0 
Central_Meridian: 18.41666667 
Auxiliary_Sphere_Type: 0.0 
Linear Unit: Meter (1.0) 

Geographic Coordinate System: GCS_Sphere 
Angular Unit: Degree (0.0174532925199433) 
Prime Meridian: Greenwich (0.0) 
Datum: D_Sphere 
  Spheroid: Sphere 
    Semimajor Axis: 6371000.0 
    Semiminor Axis: 6371000.0 
    Inverse Flattening: 0.0 

The Mollweide projection is often used to display world maps in textbooks and atlases, 
which is precisely the requirement of this scenario.  Distances are correct on the 40th parallels 
north and south (and that is all).  Since I am especially interested in portraying the Balkans, 
however, minimal distortion around the 40th parallel north is important to me.  On the 
Mollweide projection, “the zones of best representation are around the central meridian and the 
40th parallel” (Tyner, 2010), and I have chosen the central meridian to run right through the 
Balkan peninsula.  The Mollweide projection is imperfect everywhere — it is neither conformal 
nor equivalent — but it is not badly imperfect anywhere except on the extreme western and 
eastern peripheries in the higher latitudes.  The Tissot ellipses demonstrate this.  I personally find 
the projection very pleasing.  It somewhat resembles an oblate globe, and thus roughly suggests 
the shape of our actual planet. 

  



 

 

North Pole and South Pole 
The ArcGIS map projection information window describes the map projection for the 

North Pole as such: 

North_Pole_Lambert_Azimuthal_Equal_Area 
WKID: 102017 Authority: ESRI 

Projection: Lambert_Azimuthal_Equal_Area 
False_Easting: 0.0 
False_Northing: 0.0 
Central_Meridian: 0.0 
Latitude_Of_Origin: 90.0 
Linear Unit: Meter (1.0) 

Geographic Coordinate System: GCS_WGS_1984 
Angular Unit: Degree (0.0174532925199433) 
Prime Meridian: Greenwich (0.0) 
Datum: D_WGS_1984 
  Spheroid: WGS_1984 
    Semimajor Axis: 6378137.0 
    Semiminor Axis: 6356752.314245179 
    Inverse Flattening: 298.257223563 

And for the South Pole, the ArcGIS map projection information window provides an 

identical description except for these lines: 

South_Pole_Lambert_Azimuthal_Equal_Area 
WKID: 102020 Authority: ESRI 

Latitude_Of_Origin: -90.0 

Since this scenario requires the calculation of land areas, an equal-area projection is 
needed.  The Lambert azimuthal equal-area projection is typically used to map the polar regions.  
The setup does not explain whether NASA is currently investigating the North Pole, the South 
Pole, or both.  Ideally, therefore, we would like to utilize an equal-area projection covering both 
poles simultaneously.  Now such a Lambert azimuthal equal-area projection does exist, but  it is 
not available in ArcGIS.  Hence, I juxtaposed a separate projection for the North Pole and one 
for the South Pole.  The Tissot ellipses are identical along each parallel, and as the parallels get 
further from the poles the circles become increasingly elliptical.  This indicates that the 
projection is not conformal, but it is equivalent. 

  



 

 

South America 
The ArcGIS map projection information window describes the map projection as such: 

South_America_Lambert_Conformal_Conic 
WKID: 102015 Authority: ESRI 

Projection: Lambert_Conformal_Conic 
False_Easting: 0.0 
False_Northing: 0.0 
Central_Meridian: -60.0 
Standard_Parallel_1: -5.0 
Standard_Parallel_2: -42.0 
Latitude_Of_Origin: -32.0 
Linear Unit: Meter (1.0) 

Geographic Coordinate System: GCS_South_American_1969 
Angular Unit: Degree (0.0174532925199433) 
Prime Meridian: Greenwich (0.0) 
Datum: D_South_American_1969 
  Spheroid: GRS_1967_Truncated 
    Semimajor Axis: 6378160.0 
    Semiminor Axis: 6356774.719195305 
    Inverse Flattening: 298.25 

This Lambert Conformal Conic projection maintains a true scale along its two standard 
parallels of 5.0° S and 42.0° S, its scale is constant along any given parallel, and its scale is 
reasonably accurate throughout South America.  Furthermore, this projection has minimal shape 
and area distortion along its central meridian of 60.0° W, which runs right through the middle of 
the continent.  Therefore, this projection is well suited to providing correct shapes so that 
“people can easily identify certain landmarks” in the tropical Andes.  Notice the six fully shown 
Tissot ellipses (two to the west, two to the east, and two ellipses on South America).  All of them 
remain seemingly perfectly circular — proving that the map is conformal — and very nearly the 
same size — demonstrating a nearly constant scale throughout the extent of the map. 

  



 

 

From Baltimore to the World 
The ArcGIS map projection information window describes the map projection as such: 

World_Azimuthal_Equidistant 
Authority: Custom 

Projection: Azimuthal_Equidistant 
False_Easting: 0.0 
False_Northing: 0.0 
Central_Meridian: -77.0 
Latitude_Of_Origin: 39.0 
Linear Unit: Meter (1.0) 

Geographic Coordinate System: GCS_WGS_1984 
Angular Unit: Degree (0.0174532925199433) 
Prime Meridian: Greenwich (0.0) 
Datum: D_WGS_1984 
  Spheroid: WGS_1984 
    Semimajor Axis: 6378137.0 
    Semiminor Axis: 6356752.314245179 
    Inverse Flattening: 298.257223563 

Rotation: 21 degrees 

The azimuthal-equidistant projection, when centered on one point, shows the correct 
distance and correct direction from there to any other place on earth.  Since any straight line 
going through the center point forms part of a great circle, that distance is also the shortest 
distance.  This map is centered at 77° W and 39° N — roughly speaking the coordinates of 
Baltimore.  Since this map indicates straight lines from these coordinates to five world-renown 
cities, it would meaningfully display useful travel information for the flying public at the BWI 
Airport.  This projection suffers from serious shape and area distortion in places increasingly far 
away from Baltimore.  In this map I have not produced the Tissot ellipses because they would 
interfere with the main purpose of the map, which is to show distance and direction from 
Baltimore.  If they were drawn, however, they would prove the enormous distortion in faraway 
Australia, for example, although that is obvious enough even with the Tissot ellipses.

 



Projection: Mollweide Auxiliary Sphere Cartographer: Stanley Max
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