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INTRODUCTION

s we all know, projected data are not accurate. We cannot project features tfrom the curved
surface of the planet onto a flat surface while maintaining the original geometric
attributes of those features. The best we can do is carefully select our projection based
on how well that projection preserves area, shape, direction or distance. We must accept the
tact that the projection can only maximize accuracy in one attribute by sacrificing accuracy in
the other three.

oo often, people do not give suthicient thought to the consequences of using a particular
projection when calculating geometric attributes. Using the wrong projection can lead to
dramatic errors in area, distance or centroid position. This poster illustrates a way to calculate
area and centroid position directly on the sphere, and therefore provide more accurate, consistent
and comparable data.

Decompose the polygon into a set of
triangles, where each triangle is defined by a
consecutive pair of vertices in the polygon

plus an anchor point. This anchor point is
constant for all triangles, and does not have
to actually be inside the polygon boundary.
Calculate the area of each triangle,
assigning it a negative value if the triangle
vertices are entered in a counter-clockwise

Step 1: Step 2: Step 3: Step 3b:
_ . ; Set an anchor point. Generate triangles Note direction of the triangle The vertices for
direction. The polygon area is equal to the Note that this point does from consecutive vertices. The vertices for ABCZ  AFGZ are entered in
sum of the triangle areas, and the polygon not have to be in the polygon pairs of vertices, plus above are entered in a counter-  a clockwise direction,
centroid is equal to the area-weighted the anchor point. clockwise direction, so the area  so the area for ABCZ

. . Lo ANREAT n ive. is set to positive.
average of the triangle centroids. or ABCZ is set to negative DT e

TRIANGLE CENTROID ' S Co‘nvert polar coorflinates to Step 3: Calcu}ate the 3P centroid of the 3 triangle vertices,
* Cartesian X,Y,Z coordinates: and then shift that point out to the surface of the planet.

Determining the surface center of mass of a spherical
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0 I M. o d by sphcricallval UTM Zone 12 Projection North Amerlcz}n Lat‘nbe‘rt North Amerlcfan Al‘bers‘
projected methods by calculating the percent Conformal Conic Projection  Equal Area Conic Projection

Area Error

difference between projected and spherical area 4 ; .

g2 P UTM Zone 12 Projctin e A Area Error Triangle area can easily be calculated
values, such that a value of 50% means that the p i .( o Ditnence . Prjeted Area ~Sphercal (True) Are Norch America Lamberc Conformal Conic
LY

Equal Area Conic Projection . . . .
, . S _ Projected Area —Spherical (True) Area USIHg elther trlangle Slde lengths Or

_ Projected Area —Spherical (True) Area ' S % Ditference =

5 Spherical (True) Area

Projecion

. . Spherical (True) Area
projected area was 1.5 x as large as the spherical »

% Difference

Spherical (True) Area

. | internal angles. Internal angles of a
area was half as large as the spherical area. I B e _‘ ” spherical triangle always exceed 1800,

determined centroid accuracy by measuring the _ : , . . . .
. . Y VUi & 5% : and this “spherical excess” is directly
distance between spherical and projected - ox 2, '

centroids. [ assume that the spherical values are P i . - ¢ " : related to the trlangle e
22% IR
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Interpretation of the results depends on your - | A L _ L 'y Area by Edge Length = R°E
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area, while a value of -50% means the projected

observed in the projected values as “error”.
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