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Evaluation of the Relative Suitability of World Map Projections
According to Central Meridian Setting: A Comparison of the
Robinson and Winkel Tripel Projections™
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Abstract : This study investigates how the choice of central meridian affects mean projection distortion over
land and the relative suitability of map projections, through a comparative analysis of the Robinson and Winkel
Tripel projections. Local distortions—angular, areal, and scale—are defined using Tissot’s indicatrix and extended
to mean distortions over global land areas via numerical integration. A three-dimensional computational framework
is constructed by combining a latitude-longitude grid with a central meridian dimension, enabling systematic evaluation
of distortion patterns across different meridians. The results show that distortion levels in both projections depend
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on the choice of central meridian. Angular distortion reaches a minimum near 30°E and a maximum near 130°W,

with the Robinson projection outperforming the Winkel Tripel projection across most meridians except within

a limited range. In contrast, areal distortion consistently favors the Winkel Tripel projection regardless of the

meridian, and exhibits a spatial pattern opposite to that of angular distortion. These differences can be explained

by the interaction between the intrinsic spatial distribution of distortion in each projection and the redistribution

of landmasses caused by shifts in the central meridian. In particular, changes in the relative position of land

areas—whether concentrated near the center or the edges of the map—significantly influence the overall distortion

metrics. Based on this framework, the case of setting the central meridian to 150°E is evaluated. Under this

configuration, the Robinson projection shows a clear improvement in angular distortion but a deterioration in

areal distortion, resulting in a trade-off between distortion types. However, when greater weight is assigned to

angular distortion in accordance with commonly used evaluation criteria emphasizing visual naturalness, the

relative suitability of the Robinson projection improves compared to the prime meridian case. This study highlights

the central meridian as a critical analytical dimension and provides a generalized methodological framework for

reevaluating projection performance under varying meridian configurations.
Key Words : Tissot’s indicatrix, Projection distortion, Central meridian, Robinson projection, Winkel Tripel projection
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