Blended Map Projections are Splendid Projections.
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The homolosine projection, popular 1in atlases, was first
described by Professor John Paul Goode in 1925. This projection uses
a combination of the homolographic (Mollweide 1805) and the
sinusoidal (variously attributed to Mercator, Sanson, or Flamsteed)
projections. Goode's procedure was to use the sinusoidal projection,
because of its supposedly superior properties, 1in the latitude
interval from 40.7366 degrees south to 40.7366 degrees north, and to
use Mollweide's projection, from there as far as the poles, for a
comparable reason. The particular latitude chosen 1is where the two
projections coincide if the maps are laid on top of each other, or as
Professor Goode states "have the same scale". The resulting
pseudocylindrical projection has a discontinuity 1in the first
derivatives at the join, and this can be seen by the user as a small
kink in the curvature of the meridians. The kink can be avoided by
blending the projections instead of just Jjoining them. This blending
is achieved by using a tapered weighted average of the two

projections causing them to grade smoothly into each other.



Goode's homolosine projection can also be considered a weighted
average of the two projections, but with the weight assigned to the
sinusoidal taking on a value of one between the bounding latitudes,
and a value of zero from there to the poles. Thus Wy is one 1if -
40.7366 < @ < +40.7366 (¢ denotes latitude), and zero otherwise. The
weight of the homolographic (Mollweide) projection is then given by 1
- Ws.

Simple arithmetrical averaging of two projections uses constant
weights of one half for each part of the entire map using two equal
area projections, as has been done by Foucaut (1862), Hammer (1890),
Boggs (1929), Tobler (1973), and several others. Snyder (1993)
references twenty six authors who have attempted to improve the
pseudocylindric c¢lass in this manner, including several who have
provided multiple variants. Blending, in contrast, is accomplished by
use of a continuously wvariable weighting, given as a function of
latitude W = W(p) =2 0, the major requirement being only that the
derivative of this function with respect to latitude be negative.
That is, the weights should decrease from one at the equator to zero
at the poles. The weight for the second projection is always 1 - W,
i.e., decreasing from the poles to the equator.

Possible blending functions are numerous, and any equal area map
projection with horizontal parallels - the equal area
pseudocylindrical class of projections, - can be combined in this

manner. These will continue to be equal area. Two easy choices for



weighting functions are

W=1-2le|/n and W = cos"(¢), n > 0,
the first, with n equal to two, and the simplest of these being the
linear decline from the equator to the pole. The illustration shows
this wusing the interrupted version of the (blended) homolosine.
Naturally there are many other possibilities. The equation for the
latitude spacing on the combined projection then becomes

y =W Fg + (1-W) Fpn,

where the Fgs and F, refer to the ordinate wvalues on the conventional
sinusoidal and Mollweide projections. In order to retain the equal
area property we must ensure that x = A cos(e)/(dy/8¢), assuming a
sphere of radius one. In the present instance

oy/9p = W OFs/00 + (1 - W) 9Fn/d¢ + (Fs - Fy) OW/d¢ ,
and the combination retains the equal area property. We also require
that dy/8¢ > 0 and also that 9dx/8¢ < 0 for ¢, N > 0 to avoid meridians
with reversing curvature. Combining two other equal area projections
simply requires replacing the subscripts s and m in the example by
the appropriate wvalues. Using Lambert's cylindrical area projection
for the region near the equator and Mollweide's for the polar regions

yields an easily computed and attractive alternative map.
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