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MOLLWEIDE (SPHERE)-FORWARD EQUATIONS (SEE P. 251)

Given: Radius of sphere: R = 1.0 unit
Central meridian: A, 90° W. long.
Point: & = 50° 3. lat.
A = 75°W. long.

Find: , y
From equation (81—-4), using ¢ or —50° as the first trial 0',
A0’ = —{(—50°) x w/180° + sin (—50°) — = sin (=50°)V/

[1 + cos (—50°)] x 180°%w
—26.7818469°

The next trial 8’ = —50°—-26.7818469° = —76.7818469°. Using this in place of —50°
for 8’ (not ¢) in equation (31—4), subsequent iterations produce the following:

A®' = —4.3367097°
6’ = —81.1185566°
A6" = —0.1391597°
6’ = —81.2577163°
A9 = —0.0001450°
0’ = —81.2578612°
A8’ = —0.0000000°

Since there is no change to seven decimal places, using (31-5),

—81.2578612°/2
= —40.6289306°

6

i

Using (31—1) and (31—2),

x = (8"%w) X 1.0 X [~75°—(—90°)] cos (—40.6289306°) X w/180°
= (.1788845 unit

y = 212 x 1.0 sin (—40.6289306°)

—0.9208758 unit

]

MOLLWEIDE (SPHERE)~INVERSE EQUATIONS (SEE P. 251-252 )

Inversing forward example:

Given: Radius of sphere: R = 1.0 unit
Central meridian: A\, = 90° W. long.
Point: x = 0.1788845 unit
y = —0.9208758 unit

Find: &, A
Using equations (31—-6) through (31—8) in order,

0 = arecsin [—0.9208758/(212 x 1.0)]
—40.6289311°

¢ = arcsin{[2 x (—40.6289311°) x 7r/180° + sin[2 X (—40.6289311°)]1/x}
= —50° = 50° S. lat., neglecting round-off errors
N = —90° + {w % 0.1788845/[8"2 X 1.0 cos (—40.6289311°)]} x 180°

= —756° = 75° W. long.



368 MAP PROJECTIONS—A WORKING MANUAL

ECKERT 1V (SPHERE)-FORWARD EQUATIONS (SEE P. 256-257 )

Given: Radius of sphere: R = 1.0 unit
Central meridian: Ay = 90° W. long.
Point: ¢ = 50°8S. lat.
A = 75°W. long.

Find: «, ¥
From equation (32—4), using (¢/2) or —25° as the first trial 9,

A9 = —[(—25° X 7/180° + sin (—25°) cos (—25°) + 2 sin (—25°)
—(2+w/2) sin (—=50°))/[2 cos (—25°) X (1+cos (—25°))]
= —17.7554344°

The next trial 6 = —25°-17.7554344° = —42.7554344°. Using this in place of —25°
for 0 in equation (82—4), subsequent iterations produce the following:

A6 = —2.9912099°
0 = —45.7466443°
A0 = —0.1113894°
6 = —45.8580337°
A8 = —0.0001573°
0 = —45.8581910°
A6 = —0.0000000°

Since there is no change to seven decimal places, 6 = —45.8581910°. Using (32— 1a)
and (32-2a),

xr = 0.4222382 x 1 X [—T5°—~(—90°)] X (1/180°) X [1 + cos (—45.8581910°)]
0.1875270 unit

1.3265004 x 1 X sin (—45.8581910°)

-0.9519210 unit

Y

ECKERT IV (SPHERE)—-INVERSE EQUATIONS (SEE P. 257 )
Inversing forward example:

Given: Radius of sphere: R = 1.0 unit

Central meridian: Ay = 90° W. long.
Point: x = 0.1875270 unit
y = —0.9519210 unit

Find: ¢, A
Using equations (32—9a), (32—10), and (32—11a) in order,

6 = aresin [—0.9519210/(1.3265004 x1)]

—45.8581937°

¢ = arcsin [(—45.8581937° x w/180° + sin (—45.8581937°)
cos (—45.8581937°) + 2 sin (—45.8581937%))/

I

@+ w/2)]
= —50.0000027° = 50° S. lat., disregarding round-off errors.
A = —90° + [0.1875270/[0.4222382x 1

X (1 + cos (—45.8581937°)]} x 180%w
= —174.9999991° = 75° W. long.
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ECKERT VI (SPHERE)-FORWARD EQUATIONS (SEE P. 257 )

I

Given: Radius of sphere: R 1.0 unit
Central meridian: Ay 90° W. long.
Point: ¢ = 50° 8. lat.
N = T75° W. long.

Find: z, ¥
From equation (32—8), using ¢ or —50° as the first trial 8,
A8 = —{[(—50° x w/180° + sin (—=50°) — (1 + m/2) sin (—50°))
[1 + cos (—=50%]} x 180°/
= —11.56316184°

The next trial 6 = —50°—11.5316184° = —61.5316184°. Using this in place of —50°
for 6 (but not &) in equation (32—8), subsequent iterations produce the following:

A6 = —0.6337921°

6 = —62.1654105°
A6 = —0.0021049°
6 = —62.1675154"

A8 = —0.0000000°

Since there is no change to seven decimal places, 6 = —62.1675154°, Using (32—5)
and (32—6),

2 = 1x[=75°— (=90°)] x (7/180°) X [1 + cos (—62.1675154°))/(2 + )2
= 0.1693623 unit
y = 2 xX 1 X (—62.1675154°) x (w/180°)/(2 + =)\?

—0.9570223 unit

ECKERT VI (SPHERE)—-INVERSE EQUATIONS (SEE P. 257 )
Inversing forward example:

Given: Radius of sphere: R = 1.0 unit
Central meridian: X\ 90° W. long.
Point: x 0.1693623 unit
Y —0.9570223 unit

Find: ¢, A
Using equations (32—12), (32—13), and (32—14) in order,

0 = @2+m2 x (—0.9570223) x (180°/m)/(2x1)

—62.1675178°

L) arcsin [(—62.1675178° x w/180° + sin (—62.1675178°)/(1 + w/2)]
—50.0000021° = 50° 8. lat., disregarding round-off errors.

A= —90° + 2+ x 0.1693623 x (180°/m)/[1x(1 + cos (—62.1675178%))]

—75° = 75° W. long.
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APPENDIX B
USE OF MAP PROJECTIONS BY U.S. GEOLOGICAL SURVEY—SUMMARY

Note This list is not exhaustive. For further details, see text.

Class/Projection

Cylindrical
Mercator

Transverse Mercator

Universal Transverse Mercator

“Modified Transverse Mercator”
Oblique Mercator

Miller Cylindrical

Equidistant Cylindrical

Conic

Albers Equal-Area Conic _.__..___
Lambert Conformal Conic __..___

Bipolar Oblique Conic
Conformal

Polyconic

Modified Polyconic

Azimuthal
Orthographic (oblique)

Stereographic (oblique)

(polar)

Lambert Azimuthal Equal-Area
(oblique)

(polar)

Maps

Northeast Equatorial Pacific
Indonesia (Tectonic)
Other planets and satellites
7%’ and 15’ quadrangles for
22 States
North America
1° lat. x 2° long. quadrangles
of U.S. metric quadrangles and
County maps.
Alaska
Grids in southeast
Alaska
Landsat Satellite Imagery
World
United States and some State Index
Maps

United States and sections
T¥%' and 15’ quadrangles for
32 States
Quadrangles for Puerto Rico, Virgin
Islands, and Samoa
State Base Maps
Quadrangles for International
Map of the World
Some other planets and satellites
Some State Index Maps

North America (Geologic)

Quadrangles for all States

Quadrangles for International
Map of the World

Pictorial views of Earth

or portions )
Other planets and satellites
Antarctica
Arctic regions
Other planets and satellites

Pacific Ocean

Arctic regions (Hydrocarbon
Provinces)

North and South Polar regions
(polar expeditions)

371



372 MAP PROJECTIONS—A WORKING MANUAL

Azimuthal Equidistant (oblique) _.._______ World
Quadrangles for Guam and
Micronesia
Space
Space Oblique Mereator . Satellite image mapping
Miscellaneous
Van der Grinten World (Subsea Mineral Resources,
mise.)

Sinusoidal (interrupted) World (Hydrocarbon Provinces)




APPENDIX C
STATE PLANE COORDINATE SYSTEMS—CHANGES FOR 1983 DATUM

This listing indicates changes for the NAD 1983 datum
from projections, parameters, and origins of zones as
described in table 8 for the NAD 1927 datum. It is im-
portant to understand that State plane coordinates based
on the datum cannot be correctly converted to coordinates
on the 1983 datum merely by using inverse formulas to
convert from 1927 rectangular coordinates to latitude and
longitude, and then using forward formulas with this
latitude and longitude to convert to 1983 rectangular coor-
dinates. Due to readjustment of the survey control net-
works and to the change of ellipsoid, the latitude and
longitude also change slightly from one datum to the
other,

These changes have been approved by the National
Geodetic Survey (William M. Kaula, James Stem, pers.
comm., 1986). They are given in the same order as the
entries in table 8, except that only the changes are shown.
All parameters not listed remain as before, except for the
different ellipsoid and datum. Because all coordinates at
the origin have been changed, and because they vary con-
siderably, they are presented in the body of the table
rather than as footnotes. Samoa is not being changed to
the new datum.

[L indicates Lambert Conformal Conic]

Area Projection Zones
California L 6
Montana L 1
Nebraska L 1
Puerto Rico and Virgin Islands L 1
South Carolina L 1
Wyoming Unresolved

Transverse Mercator projection
Coordinates of origin (meters)
Zone x y Other Chonges
Alabama
East 200,000 0
West 600,000 0
Alaska, 2-9 500,000 0
Arizona, all 213,360 0 Origin in Intl. feet!
Delaware 200,000 0
Florida
East, West 200,000 0
Georgia
East 200,000 0
West 700,000 0
Hawaii, all 500,000 0
Idaho
East 200,000 0
Central 500,000 0
West 800,000 0
Illinois
East 300,000 0
West 700,000 0
Indiana
East 100,000 250,000
West 900,000 250,000
Maine
East 300,000 0 Lat. of origin 43°40' N.
West 900,000 0
Mississippi
East 300,000 0 Scale reduction 1:20,000,
Lat. of origin 29°30’ N.
West 700,000 0 Scale reduction 1:20,000,

Lat. of origin 29°30’' N.
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Transverse Mercator projection

Coordinates of origin (meters)

Zone x Y Other changes
Missouri
East 250,000 0
Central 500,000 0
West 850,000 0
Nevada
East 200,000 8,000,000
Central 500,000 6,000,000
West 800,000 4,000,000
New Hampshire 300,000 0
New Jersey 150,000 0 Central meridian 74°30' W.
Scale reduction 1:10,000.
New Mexico
East 165,000 0
Central 500,000 0
West 830,000 0
New York
East All parameters identical with above New Jersey zone.
Central 250,000 0
West 350,000 0
Rhode Island 100,000 0
Vermont 500,000 0
Wyoming Unresolved
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Lambert Conformal Conic projection

Zone

Coordinates of origin (meters)

T

Y

Other changes

Alaska, 10
Arkansas
North
South
California
1-6
Colorado, all
Connecticut
Florida, North
Towa
North
South
Kansas
North
South
Kentucky
North
South
Louisiana
North
South
Offshore
Maryland
Massachusetts
Mainland
Island
Michigan

North

Central

South
Minnesota, all
Montana

(single zone)

1,000,000

400,000
400,000

2,000,000

914,401.8289

304,800.6096
600,000

1,500,000
500,000

400,000
400,000

500,000
500,000

1,000,000
1,000,000
1,000,000

400,000

200,000
500,000

8,000,000
6,000,000
4,000,000
800,000
600,000

0

0
400,000

500,000

304,800.6096
152,400.3048
0

1,000,000
0

0
400,000

0
500,000

Zone 7 deleted.

Lat. of origin 30°30’ N.
Lat. of origin 28°30' N.
Lat. of origin 25°30' N.
Lat. of origin 37°40' N.

GRS 80 ellipsoid used
without alteration.

Long. of origin 84°22' W,
Long. of origin 84°22' W.

Standard parallels, 45°00'
and 49°00' N.

Long. of origin 109°30' W.
Lat. of origin 44°15' N.
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Lambert Conformal Conic projection
Coordinates of origin (meters)
Zone z Y
Nebraska 500,000 0 Standard parallels, 40°00’ and
(single zone) 43°00' N.
Long. of origin 100°00’ W.
Lat. of origin 39°50' N.
New York
Long Island 300,000 0 Lat. of origin 40°10’ N.
North Carolina 609,621.22 0
North Dakota, all 600,000 0
Ohio, all 600,000 0
Oklahoma, all 600,000 0
Oregon
North 2,500,000 0
South 1,500,000 0
Pennsylvania, all 600,000 0
Puerto Rico and
Virgin Islands 200,000 200,000 (Two previous zones identical
except for z and y of origin.)
South Carolina 609,600 0 Standard parallels,
(single zone) 32°30' and 34°50" N.
Long. of origin 81°00' W.
Lat. of origin 31°50' N.
South Dakota, all 600,000 0
Tennessee 600,000 0 Lat. of origin 34°2(0' N.
Texas
North 200,000 1,000,000
North Central 600,000 2,000,000 Central meridian 98°30' W.
Central 700,000 3,000,000
South Central 600,000 4,000,000
South 300,000 5,000,000
Utah
North 500,000 1,000,000
Central 500,000 2,000,000
South 500,000 3,000,000
Virginia
North 3,500,000 2,000,000
South 3,500,000 1,000,000
Washington, all 500,000 0
West Virginia, all 600,000 0
Wisconsin, all 600,000 0

NOTE: All these systems are based on the GRS 80 ellipsoid.
1For the International foot, 1 in=2.54 em, or 1 ft=30.48 cm.
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{Italic page numbers indicate méjor references]

Page
A

ACTONYMS .. ... ... ... . ... .. ix
Adams, O.S. ... .. .. .. 2, 13-18, 98, 99, 100
Aeronautical charts ............... ... ... ..., 106
Africa, mapsof ....... .. .... 76, 138, 139, 157, 243
Alaska, mapsof ........ ... ...... . ...... .. 2, 57
Albers Equal-Area Conic projection ....... .. 99

Modified-Stereographic Conformal projection 203,
205, 206, 209, 210, 212

“Modified Transverse Mercator'’ projection 64-65,
97, 113, 371

Polyconic projection ..................... 128
State Plane Coordinate System ... ... 51, 52, 54,
56, 66, 68, 373, 375
Albers, HC. ... ... ... ... ... .. ... ... ... .... 98
Albers Equal-Area Conic projection .. 27, 77, 98-103
features .................... 98-100, 105, 112
formulas, ellipsoid . .. .. 101-102, 292-294
sphere ...... ... ... 100-101, 291-292
history ....... ... ... ... 98
polar coordinates . .............. ... ... ... 103
usage .............. 2, 35, 97, 98-100, 128, 371
American Geographical Society ... 86, 116, 117, 157
American Polyconic projection .......... ..... 124
American Telephone & Telegraph Co. . ......... 192
AMS Lunar projection ............... .. 169
Analemma projection ... . 145
Antarctica, maps of .... 371
Aphylactic projections ........... ............. 4
Aposphere ............. ... .. 66
Arab cartographers ......... .. ..... ..... 145, 154
Arctan function, general ...................... ix
Arctic regions, mapsof ........ ... .. 157, 184, 371
Arithmetic-Geometric Mean (AGM) iteration .... 17
Army Map Service .................. 57, 127, 169
Asia, mapsof ............... .. 138, 139, 157, 203
Astrogeology, USGS Center of .......... .. 41, 157
ATAN2 function, Fortran, general .. ... ... ... ... ix
Atlantic Ocean, maps of ................ .. 47, 249
“Atlantis” projection ....................... 249
Atlas Mira ........... ... ... ... ... ..... 253
August projection ........... ... 34
Australagia, mapsof ... ... ... .. .. 68, 139, 203
Authalic latitude
See latitude, authalic
Authalic projections .. ........ ... ... ... . ..... 4
Auxiliary latitudes
See latitude, auxiliary
Azimuth, calculation, on sphere .......... . ..... 30
on ellipsoid ... ............. 199, 201, 202
symbols ......... ... ... ... .. ... ... viii
Azimuthal Equal-Area projection ............. 182
Azimuthal Equidistant projection ... 5, 112, 191-202
features ....................... 141, 192, 194
formulas, ellipsoid . . . ... 197-202, 338-344
sphere ... ... .......... 195-197, 337-338
geometric construction ............. ... ... 194
BSEOTY ..o 191-192
polar coordinates . .................. 144, 198
rectangular coordinates .............. 196-197
USALE ... ... 34, 35, 194, 372

Azimuthal projections . 4, 5,17, 33, 141-202
scale and distortion 21, 23, 26
transformation .................... . . .. 31-32
See also Azimuthal Equidistant projection, Ghomonic

projection, Lambert Azimuthal Equal-Area
projection, Orthographic projection,
Stereographic projection, Vertical Perspec-
tive projection

Page
B

Babinet, J. ... ... .. ... 249
Babinet's Equal-Surface projection .. .
Bartholomew, J. .. ............ .. ... ......... 249
Basement Map ... ........................ .. 118
Bathymetric Map ........................... 41
Behrmann, W. ........................... 76, 17
Bessel ellipsoid .......................... 11, 12
Bipolar Oblique Conic Conformal projection ... 1, 51,

86, 116-123
features and usage .............. 116-117, 371
formulas, sphere . ... ... 117-121, 301-303
history ... 116

rectangular coordinates .............. 122-123
Board of Longitude ........................... 9
Boggs, SW. ... 86
Boggs Eumorphic projection .............. 34, 249
Bomford, G. .. ... ... ... .. ... 192
Bonne, R.

Bonne projection .................. 7, 33, 138-140
features .................. ... ... ... 138-139
formulas, ellipsoid ......... ... .. 140, 310-311

sphere ..................... 139-140, 309

history ....... ... ... ... .. i 92, 138

USALEE . ... 139
Borneo, maps of ............... ... ... . .. 66, 68
Bousfield’s Modified Polyconic projectio .. 128
Briesemeister, WA, . ... ... ... ... L 116
Briesemeister projection .................. 34, 249
Bromley, RH. ............................. 251

C

Cagnoli, A. ... .. ... ... ... ..ol 191

Calculator, pocket .................... 2, 4, 29, 67

Carte Parallélogrammatique, La .. . 90

Cassini, J.D.or G.D. ..... ... ... 92

Cassini de Thury, C.F. ..................... .. 92

Cassini projection ......................... 92-95
features . ................... . ... .. 92-94
formulas, ellipsoid ... ....... ... .. 95, 289-290

sphere .. ......... ... ... 94-95, 288-289

usage
Cassini-Soldner projection . ..
See also Cassini projection

Cauchy-Riemann equations ............ 27-28, 203
Central projection .......................... 164
Chamberlin, W. ............................ 192
Chamberlin Trimetric projection .......... 139, 192
Clarke, AR, ....... ... ... ... ... .. 11, 169, 173
Clarke 1866 ellipsoid ............... 11, 13, 65, 82,

83, 103, 115, 212, 225
corrections for auxiliary latitudes

USING ... 15-18
dimensions ........................... 11,12
distortion of sphere vs . ......... ... ... .. 27
formulas using .................. .. ... 15-18
length of degree using .................. .. 25
use, Guam projection ..... .. ... ... ... ... 199

maps of US. ........ 11, 100, 110, 125, 212

Mercator projection tables
Micronesia mapping .. ... ...
Polyconic projection tables

State Plane Coordinate System ...... 51, 56
Universal Transverse Mercator projection 58, 59
“Clarke's best formula” ............... .. 199, 202
Classification of projections .. ........... .. 3-7, 33
Close, C.F. .. ... ... ... ... . ... ... 192
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Coast Survey ........... ... ... 126
See also Survey of the Coast, United States Coast and
Geodetic Survey

“Cole, JH. ... . 66, 71
Columbus, C. ...... ... ....... .. ... ... ... 9
Colvocoresses, A.P. .................. ... 214, 215
Computer 1, 4, 29, 67
Cone, basis of projection ........ ....... 5, 6,17, 33
Coneconstant ............................ ix, 21

See also specific conic projection
Conformal latitude
See latitude, conformal
Conformal projections .......... 2, 4, 27-28, 34, 35
See also Bipolar Oblique Conic Conformal projection,
Lambert Conformal Conic projection, Mer-
cator projection, Modified-Stereographic
Conformal projections, Oblique Mercator
projection, Space Oblique Mercator projec-
tion, Stereographic projection, Transverse
Mercator projection

“Conic projection” .......................... 111
“Modified” ........ ... 113
Conic (conical) projections . . . .. 5, 7, 21, 97-140, 142
scale and distortion ................ .. 21, 25
transformation ....................... 31, 32

See also Albers Equal-Area Conic projection, Bipolar
Oblique Conic Conformal projection, Equi-
distant Conic projection, Lambert Con-
formal Conic projection, Polyconic
projection, Satellite-Tracking projections

Conical Orthomorphic projection .............. 104
Conrad of Dyffenbach ....................... 191
Continents, maps of ....................... .. 35
See also specific continent
Convergence of meridians ..................... 21
Coordinates, polar ........................ 21, 23
rectangular . ..... ... ... L ix, 21
See also specific projection
Cordiform projections ........ ... ........ 138, 154
Coronelli, VM. ......... .. ... ... .......... 138
Cossin, J. ... s 243
Curvature, radius of .................. 24, 25, 266
total ... ... L. 70
Cylinder, basis of projection 5, 6,7 33
Cylindrical Equal-Area projection ... .. 317, 76-85, 98
features . .................... ... . 76-77
formulas, ellipsoid ............. 81-85, 281-287
sphere ................ 717, 80-81, 278-280
history ............ i 48
USAZE ..ot 35
Cylindrical projections 5, 7, 21, 33, 37-95, 97, 142, 371
scale and distortion ................... 21, 25
transformation . ....................... 31-32

See also Cassini projection, Cylindrical Equal-Area
projection, Equidistant Cylindrical projec-
tion, Gall Cylindrical projection, Mercator
projection, Miller Cylindrical projection,
Oblique Mercator projection, Satellite-
Tracking projections, Simple Cylindrical
projection, Transverse Equidistant Cylin-
drical projection, Transverse Mercator

projection
D

dAiguillon, F. ... 145, 154
D’Alembert, J.L. .................. . 203
Datum ..........ccc i 11-13
North American Datum (NAD) 1927 ... .. 13, 56
North American Datum (NAD) 1983 13, 373-376
Debenham, F. .......................... ..., 146
Deetz, CH. ... ... ... . ... .. .. ... ..... 2
Deformation, maximum angular 20-21, 23-24, 142-144,
221, 226

DelaHire, P. ........... ... . ... ... ... ... 169
Dellsle, JN. .......................... 111, 138

Distortion of maps

See deformation, maximum angular; scale
Donald, JK. ........ .. ... ... ... 192
Diirer, A, ... ... 145

Easting, false ...................... ix, 10, 63, 64
Eccentricity of ellipsoid
See ellipsoid, eccentricity

Eckert, M. ...... ... ... .. . ... ... 253
Eckert IV and VI projections .. ........... 253-258
features ............ .. ... ... ..ol 256
formulas, sphere, Eckert IV ... ... 256-257, 368
Eckert VI .. 257, 369

history .............. .. ... ... 253, 2566
rectangular coordinates .................. 258
USAZE . ... 34, 253, 256
Edwards, T. ........ .. ... ... . . ... ... 7
Egyptian cartographers ......... 145, 154, 169, 191
Eisenlohr projection ......................... 34
Electronic surveying ......................... 10
Ellipsoid, Earth taken as ............... 10, 11-18
eccentricity, symbols ................. viii, 13
flattening . ........................ 11, 12, 13
scale and distortion ................ 11, 24-27
Stereographic projection characteristics .... 155

See also Bessel ellipsoid; Clarke 1866 ellipsoid; Inter-
national ellipsoid; latitude, auxiliary; specific

projection
Elliptical integrals ........................... 17
Elliptical projection ......................... 249
Equal-area projections ............... 4, 28, 34, 35

See also Albers Equal-Area Conic projection, Bonne
projection, Cylindrical Equal-Area projec-
tion, Eckert IV and VI projections, Lambert
Azimuthal Equal-Area projection,
Mollweide projection, Sinusoidal projection

Equatorial projections .............. 7, 29, 32, 141
Azimuthal Equidistant .............. 192, 194
Gnomonic ........... ... 165
Lambert Azimuthal Equal-Area ........... 184
Orthographic .......................
Stereographic .................. .. ...

Equiareal projections

Equidistant Conic projection ....... 64, 97, 111-115
features ........................... 112, 138
formulas, ellipsoid ............... 114, 299-301

sphere ................. 113-114, 298-299
history ........ ... ... ...l 111
polar coordinates ........................ 115
USAZE . ... 35, 113

Equidistant Cylindrical projection 90-91, 92, 94, 97, 247
formulas, for sphere ...................... 91
history and features ................ ... 90-91
USAEE .ot 35, 371
See also Cassini projection

Equidistant projections ................. 4, 34, 35

See also Azimuthal Equidistant projection, Cassini
projection, Equidistant Conic projection,
Equidistant Cylindrical projection

Equirectangular projection ................ 90, 112
Equivalent projections ........................ 4
Eratosthenes ................... ............ 90
ERTS satellite imagery .................. 94, 214
Espinosa, A.F. ............. ... ... 203
Etzlaub, E. .................. ... ol 38
Euler, L. ...... ... .. o i 111
Eurasia, mapsof ......................... 66, 76
Europe, mapsof .............. 2, 98, 188, 139, 157
Everett, J.D. ......... ... ool 111
Extraterrestrial mapping ................ 2, 13, 14
Lambert Conformal Conic projection . 42-43, 371
Mercator projection ............... 41-43, 3711
Perspective projections .................. 169
Stereographic projection, oblique ....... 43, 165
polar ... ...... ... ... ... ..., 42-43, 157
Transverse Mercator projection ......... 42-43

F
Fairgrieve, J. ...... ... . i i it 249
False eastings and northings ......... ix, 10, 63, 64
Ferro as prime meridian . ...................... 8
Flamsteed, J. ................ .. .coioine... 243
Fourier series ....... 82-84, 218, 219, 220, 223, 224,
225, 229, 347-349, 354
France, maps of .............. 8, 92, 104, 138, 139

French Academy of Sciences .................. 11



G

Galilean satellites of Jupiter
See Jupiter satellites

Galileo .......... ... .. ... 9
Gall, J. ... 76, 86
Gall (Stereographic) Cylindrical projection 37, 76, 86
Gauss, CF. ...... ... ....... .. ... 48
-Gauss Conformal projection ................... 48
Gauss-Kriger projection ...................... 48
Geodesic distance, calculation ........ 199, 201, 202
Geodesic path ........................ 10, 70, 81
Geodetic Reference System (GRS} .......... 12, 18
Geodetic triangulation ........................ 9
Geographia . ............. ... .. ... ..... 90, 111
Geoid, Earth takenas .. ............... .... 11, 12
Geologicmaps ...................... 98, 116, 371
Geosynchronous satellites ................... 170
Geothermal Map ........................... 116
Germain, A. ... ... . ... il 48
Ginzburg, GLA. ....... ... ...l 182
Glareanus, H. .............................. 191
Globular projection ..................... 184, 194
Gnomic projection .......................... 164
Gnomonic projection ............ 164-168, 169, 192
coordinates, polar ....................... 143
rectangular ......... ... ... ... 168
features ..................... 4, 141, 164~165
formulas, sphere ............ 165, 167, 319~320
history .............. .. ... ... 164
UBAZE .. ..ot 35, 164~-165
Goode, J.P. ...... ... ..., 2417, 249
Goode Homolosine projection .. ... 34, 247, 249, 253
Goode's Atlas . ......... ... .. ... .......... 247
Great Britain, mapsof .................... 57, 94
Great Lakes, maps of . .................. .. 56, 68
Great-circle distance ...................... 30, 39
Great-circle paths . .......... 4, 35, 67, 81, 164, 165
Greenwich as prime meridian .. ..... ix, 8-9, 10, 157
GRS 80 ellipsoid ..................... 12, 13, 376
Grids ................ ... 3, 10
declination .................. ... ... .. 21

See also State Plane Coordinate System; Transverse
Mercator, Universal; World Polyconic Grid

GS50 Projection ............... 206, 209, 210, 212
Guam projection ........... 194, 198-199, 201, 372
H
Hammer, E. ... ............ ... ... ...... 182
Hammer projection .................. 34, 182, 249
Hammer-Aitoff projection ................... 182
Hammond, Inc. ...................... .o... 139
Harrison, J. ... ... ... ... ... 9
Harrison, RE. ........... ... .. ........ 146, 169
Hassler, FR. ... . ... ... .. .. ... ......... 2, 124
Hatt, P. ... .. ... . . 19
Hawaii, mapsof ...................... 41, 68, 99
Hayford, J.F. ... ... ... ... ... ... ... 11
Hayford ellipsoid ......................... 11-12

See also International ellipsoid
Heat Capacity Mapping Mission (HCMM) imagery 68
Hemispheres, maps of .... 34-35, 182, 184, 191, 194

Hipparchus ..................... 8, 145, 154, 243
Homalographic projections ................ 4, 249
Homolographic projections .............. .. 4, 249
Homolosine projection ........... 34, 247,249, 253
Hondius, J. ............ . ... ... ... ... ... 243
Hooke, R. ............. . .. ... . ... oot 9
Horizon aspect of projections, definition .. ... ... 29
Horologium projection ...................... 164
Hotine, M. ........................ 686, 68, 70-75

Hotine Oblique Mercator (HOM) projection

See Oblique Mercator projection, Hotine
Huygens, C. ... ... ... ... .. oo 9
Hydrocarbon Provinces, mapsof 157, 184, 247, 371,372

I
Tbn-ebZarkali ... ...l 154
Index maps, topographic .............. 90-91, 371
Indicatrix, Tissot's ................ 20-21, 27, 215

Indonesia, maps of ...................... 41, 371

INDEX

International ellipsoid ...... 11-12, 82, 83, 136, 157
dimensions ..................... .. ... 11-12
length of degree using .................... 25
use with polar projections ............ 163, 190
use in Universal Transverse Mercator projection 58

International Map Committee ................ 131

International Map of the World (IMW) ... 106, 128,

131-137, 157, 371
International Meridian Conference .............. 9
International Union of Geodesy and Geophysics (IUGG)
........................................ 11, 13
Interrupted projections ...... 34, 246, 247, 249, 372
Inverse equations, for auxiliary latitudes .. ... 15-18

for projections
See specific projection

for transformations ....................... 32
Isometric latitude ................ 15, 27, 264-265
Italy, map of .................. ... ........ 68

J
Junkins, JL. ...... . ... .. 214

Jupiter satellites, maps of
Lambert Conformal Conic projection . 42-43, 106

Mercator projection ................... 41-43
Orthographic projection ................. .. 43
reference spheres . ............ ... ... .... 14
Stereographic projection ............... 42-43
K
Kavrayskiy, V.V. .......... ... ... .. 99, 111, 253
Kepler's laws .............................. 225
Knuth algorithm ................... 207, 208, 346
Kriiger, L. ... ... . i 48
L
Laborde, J. ...................... 66, 68, 70, 203
Lagrange projection ......................... 34
Lallemand, C. ........................oo... 131
Lambert, JH. ............ 48, 49, 76, 104, 105, 182

Lambert Azimuthal Equal-Area projection . ... 2, 98,
182-190, 192, 249

coordinates, polar ................... 143, 190
rectangular ............ ... ...... 188-189
features ....................... 141, 182, 184
formulas, ellipsoid ........... 187-190, 333-337
sphere ............ ... .. 185-187, 332-333
geometric construction ............... 184-~185
history ...... ... ... ..l 48, 182
usage ........ 2, 35, 43, 139, 184, 194, 247, 371
Lambert Conformal Conic projection ...... 104-110,
116, 117

features ........................ 22, 105, 112
formulas, ellipsoid ........... 107-109, 296-298
sphere ................. 106-107, 295-296
history ................ ... ... ... 48, 104-105
polar coordinates ........................ 110
usage 2, 35, 97, 105-106, 128, 206, 207, 230, 371
in extraterrestrial mapping ..... 42-43, 106

in International Map of the World 106, 131, 157
in State Plane Coordinate System .... 2, 51,
52, 54-66, 127, 371, 373, 375-376
Lambert Cylindrical Equal-Area projection
See Cylindrical Equal-Area projection

Lambert’s Equal-Area Conic projection ......... 98
Landsat imagery, Hotine Oblique Mercator projec-
tion . ... ... 68, 69, 371
Oblique Cassini projection ................. 94
Perspective projections .................. 173
Satellite-Tracking projections ............. 230
Space Obligue Mercator projection . 94, 214-225
Latitude, authalic ... .. 16, 18, 82, 102, 187-190, 265
auxiliary ..................... 13-18, 263-266

See also latitude: authalic, conformal, geocentric,
isometric, parametric, reduced
conformal . 15-~16, 18, 66, 108, 160-162, 263-264

footpoint ........... ... .. ... ... 63, 82, 95
geocentric ................... 17-18, 108, 266
geodetic ............. ... ... .. ix, 8, 13
length of degrees .............. 24-25, 266
scale and distortion .......... ..., 21-27
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geographic
See latitude, geodetic

isometric .................... 15, 27, 264-265
measurement of .. ... ......... ... .. ... ..... 8
parametric or reduced ............ ... ... .. 18
‘“pseudotransformed™ ................ ..., 221
rectifying .................... 16-17, 265-266
reduced ............................. 18, 266
standard

See parallels, standard
See also specific projection

transformed .. ....... .. ........... ix, 31, 219
Least squares, use of . ............... 99, 203, 204
Lee, LP. ....................... 33, 48, 203, 209
L’'Isle

See De I'lsle
London as prime meridian ..................... 8
Longitude ............. ... ... ... ... . ... 8-10

geodetic ................... ... ... ... 8-10

length of degree ............. .. 24-25, 266
scale and distortion ................ 21-27
See also specific projection

measurement of ...... ... ... ... .. ... . ... 8-9

“pseudotransformed” ................. ... 221

“satellite-apparent™ ..................... 219

transformed ...................... ix, 31, 219
Lorgna, AM. .. ... ... ... ... .. ... ... ... 182
Loritus, H. ........... ... .. ... .. ... .. .. ... 191
Loxodromes

See rhumb lines
Ludd, W. ... 154

M
McBryde projections ............. ... . ... ..., 34
McBryde-Thomas projections . ................. 34
Madagascar, maps of . ................ 66, 68, 203
Malaya, maps of ................... ........ 68
Maps for America ............................ 1
Marinusof Tyre ............................. 90
Mars, maps of .......... .. ... .. ... ... 2

Lambert Conformal Conic projection . 42-43, 106

Mercator projection ................... 41-43

reference ellipsoid ..................... 13, 14

Stereographic projection ........... 42-43, 155

Transverse Mercator projection ... ... 42-43, 57
Mars satellites, maps of ................... ... 43
Maurer, H. .......................... ... 33, 192
Meades Ranch, Kans. ...................... .. 13
Mercator, G. ............ 38, 39, 111, 138, 154, 191
Mercator, R. .................... ... ... .... 154
Mercator Equal-Area projection .............. 243
Mercator projection ... .... 37, 38-47, 48-50, 66, 67,

68, 77, 86, 92, 105, 145, 203

features ............... .. i 4, 38-41

formulas, ellipsoid ... ... 14, 15, 44-45, 267-268

sphere ................... 41, 44, 266-267
history ......... ... .. il 38
oblique

See Oblique Mercator projection
rectangular coordinates ................... 45
Transverse

See Transverse Mercator projection
USAge ... ...l 34, 35, 38-43, 371

in extraterrestrial mapping .......... 41-43

with another standard parallel .. ........... 47
Mercury, maps of ............................ 2

Lambert Conformal Conic projection . ... 42, 106

Mercator projection ................... 41, 42

reference sphere ............ ... ... . ... .. 14

Stereographic projection .............. 42, 155
Meridian

central ............ .. ... ... ix, 10, 31

See also specific projection

PHME ... ix, 8-9, 10, 157
Meridian aspect of projection ................. 29
Meridians

See longitude
Meridional aspect of projection ................ 29
Metallogenic Map .......................... 116
Metric conversion ....................... 51, 376
Micronesia, mapping of .. ... 194, 199-201, 202, 372

Miller, OM. .. ............... .. 86, 116, 203, 209

Miller Cylindrical projection ................ 86-89
features .............. .. ............. 86-87
formulas, sphere ....... ... ... ... 88, 287-288
history ............. .. ... ... 86-87
rectangular coordinates ................... 89
USAEE .. ...ttt 1, 34, 3711

Mineral Resources, mapsof .............. 239, 372

Modified Polyconic projection ... .... 106, 127, 128,

131-137, 157, 371

coordinates, rectangular .................. 136
formulas, ellipsoid ...... 131, 134-135, 306-309
Modified-Stereographic Conformal projections ... 28,
203-212

coordinates, rectangular . ................. 212
features . ............... . ... ... ... 204-207
formulas, ellipsoid ............... 208, 210-211
sphere ................. 207-208, 344-347
history ........ ... ... ... .. .. 203
USAEE .. ... ... 203-204
Modified Stereographic projection ..... ...... . 170

“Modified Transverse Mercator’™ projection
See Transverse Mercator, *“Modified”

Mollweide, C.B. ............................ 249
Mollweide projection ............ 239, 247, 249-252
features ...................... ... .. 249, 251
formulas, sphere ................ 251-252, 367
history ......... ... .. . ... ... . 249
rectangular coordinates .................. 262
USBEE ... .ot 34, 249
Moon, maps of Earth’'s ...................... .. 2

Lambert Azimuthal Equal-Area projection .. 184
Lambert Conformal Conic projection . 42-43, 106

Mercator projection ................... 41-43
reference sphere ...................... ... 14
Stereographic projection .............. 42, 155
Murdoch, P. ... . ... . ool 111
N

National Aeronautics and Space Administration
(NASA) ... . 214, 215
National Atlas ..... ... 2, 86, 98, 106, 184, 194, 239
National Bureau of Standards ................. 51
National Geodetic Survey ............... 198, 373

See also United States Coast and Geodetic Survey
National Geographic Society 139, 184, 192, 194, 239, 253
National Mapping Program .................... 1
Natjonal Ocean Service ................ 1, 39, 124

See also United States Coast and Geodetic Survey
National Oceanic and At heric Administration

(NOAA) ... 69
Nel, AM. ... ... ... 139
Neptune satellite, maps of ............ .. .. 42-43

reference sphere .......... ... ... ... .. .... 14
New England Datum ... ... .. ............. 13
New Mexico Planning Survey ................ 113
New Zealand, maps of .. .......... ... ... 68, 203
Newton, I ...... ... ... ... .. ................ 11
Newton-Raphson iteration . ... .. 129, 130, 208, 210,

237, 251, 256, 257

Nordisk Virlds Atlas .............. .. ...... 247
North America, ellipsoid ...................... 11
mapsof ........ .. 11, 51, 68, 116-117, 139, 371
NAMING . ... ... e 38

North American Datum
See under datum

Northing, false ................ . ... ix, 10, 63, 64
Nowicki, AL. ............ ... ..... 169-170, 173
(o]

Oblated Stereographic projection ......... 86, 209
Oblique Conformal Conic projection . ... ... 116-117

See also Bipolar Oblique Conic Conformal projection
Oblique Equidistant Conic projection .......... 117
Oblique Mercator projection . ... 29, 66-75, 116, 203

features ......................... 67-68, 215

formulas, ellipsoid ............. 70-75, 274-278

sphere ............ ... .. 69-70, 272-274

history ............ e 66

Hotine (HOM), formulas ............... 70-75

usage, satellite imagery ........ 68-69, 214, 215

State Plane Coordinate System ... .. 51, 371



U.S. Lake Survey ............... ... 56,68
usage (other than Hotine) ........ 34, 35, 68-69
Oblique projections .. .. ... 7, 28, 29, 34, 35, 37, 141
Azimuthal Equidistant ............... 34, 194
Cylindrical Equal-Area .......... 35, 76, 79-84
Equidistant Cylindrical ................... 94
Gnomonic ............... ..o i 165
Lambert Azimuthal Equal-Area ........ 35, 184
Orthographic ........................... 146
Stereographic .................... ... 35, 155
transformations ................. ... ... 31-32

See also Bipolar Oblique Conic Conformal projection,
Oblique Conformal Conic projection, Oblique
Equidistant Conic projection, Oblique Mer-
cator projection, Space Oblique Mercator

projection
Ordnance Survey ......................... 57, 94
Ortelius, A, .................. ... ..... 138, 263
Ortelius projection .......................... 253
Orthographic Cylindrical projection ............ 76
Orthographic projection 145-153, 159, 169, 182, 184, 191
coordinates, polar ........... ... ... ..., 142
rectangular ... . ... . ... ... 151-153
features ....................... 141, 145-146
formulas, sphere ............ 148-150, 311-312
geometric construction ...... ... ... ... . 148
hiStory ...l 145
usage ................... 35, 43, 146, 147, 371
Orthomorphic projections ...................... 4
P

Pacific Ocean, maps of ... ... . 2, 184, 203, 249, 371
Paper maps, distortion ........................ 3
Parallels, standard .............. ix, 5, 21, 97, 142
Albers Equal-Area Conic projection . . ... 98-103
Bipolar Obligue Conic Conformal projection 116-117
Bonne projection .................... 138-140
Equidistant Conic projection .......... 111-115
Lambert Conformal Conic projection ... 105-108
Mercator projection ...................... 47
Stereographic projection ............. 155, 167

Parallels of latitude

See latitude

Parent, A. ......... ... ... ... ... 169
Paris, meridian of .. ......................... 92
Perspective conic projections .................. 97
Perspective projection .......... b5, 33, 141, 169-181
coordinates, rectangular .. ................ 174
features ................... ... ... 170-173
formulas, tilted, ellipsoid .. ... 178-181, 323-325
sphere .............. 175-176, 322
vertical, ellipsoid ............ 176-178, 323
sphere .............. 173, 175, 320-321
projective equations . .. .. 178-181, 325-332

history 169-170

usage 169-170

See also Gnomonic projection, Orthographic projec-
tion, Stereographic projection

Peters, A. ... .o 76
Philadelphia as prime meridian ................. 8
Philbrick, AK. ... ... ... 249

Plane as basis of projection 5, 6,7
See also azimuthal projections, Perspective projection
Planets, maps of
See extraterrestrial mapping

Planisphaerum projection .................... 154
Plastic maps, distortion ............... ... ... . 3
Plate Carrée ........ .............. 35, 90, 92, 112
Polar azimuthal projections ........... .. 5, 29, 141
Azimuthal Equidistant . .............. ... 192
GROMONIC . .. ..ot v 165
Lambert Azimuthal Equal-Area ...... . 182, 184
Orthographic ...............coovve.o... 145
Stereographic .. ...........co i 155
See also Stereographic projection, Polar
Polyconic Grid, World ................... 10, 127
Polyconic projection ........... 7, 33, 124-137, 199
features ................. ... ... 97, 124, 138
formulas, ellipsoid ........... 129-131, 304-306
sphere ................. 128-129, 303-304
geometric construction ................ ... 128

INDEX

history ............ ... il 124
modified 106, 127, 128, 131-137, 157, 306-309, 371
rectangular ................... . ... ..., 128
rectangular coordinates .......... 132-133, 136
usage ............. 2, 57, 64, 106, 126-128, 371
Postel, G. ............... ... .. ... .. 191
Principio, Md. ................ ... ... oL 13
Progressive Military Grid . ................... 127
Prolated Stereographic projection ............. 203
Pseudoazimuthal projections ................... 7
Pseudoconic projections ................ 7, 33, 139
Pseudocylindrical projections . 7, 28, 33, 34, 243-258
transformation ........................ 31-32

See also Eckert 1V and VI projections, Mollweide pro-
jection, Sinusoidal projection
Ptolemy, C. ............. 1, 8, 90, 97, 111, 145, 154

Quadrangles ................. 2, 126-128, 371, 372
See also State Plane Coordinate System

R

Rand McNally & Co. ............... 139, 146, 243
Rechteckige Plattkarte, Die ................... 90
Rectangular projection ....................... 90
Rectified skew orthomorphic projection ...... ... 66
Rectifying latitude ........................... 18
Reilly, W.L ... ... 203
Rhumb lines ................. 4, 10, 34, 35, 38, 39

caleulation of ................. ... ... 46-47
Robinson projection .......................... 34
Robbins’ geodesic inverse .................. .. 199
Rosenmund, M. ....................... 66, 68, 70
Rowland, J.B. .......................... 68, 215
Roze, J. .. ... ... ... 154
Rubincam, D.P, ......................... ... 242
Ruyseh, J. ......... ... ... .. oo 111

S

Sanson, N. ......... ... ... .. ... ..o 243
Sanson-Flamsteed projection ............... .. 243
Satellites, artificial

imagery from ....... 2, 68-69, 94, 170, 173, 372

figure of Earth from ...................... 12

See also Landsat imagery
Satellites, natural, maps of
See Mars, Moon, Jupiter, Saturn, Uranus, Neptune

Satellite-Tracking projections ......... 213, 230-238
coordinates, polar ....................... 238
rectangular .................. ... ... 238
features .................c. ..., 230-231
formulas, sphere, conic .......... 232, 236, 237,
360-362, 363
cylindrical ....... 231-232, 236-237,
360, 362-363
history ...... ... ... ... ... ... ... 230
UBAGE ..ot 230
Saturn satellites, maps of
Mercator projection ................... 41-42
Orthographic projection ................... 43
reference spheres . ........................ 14
Stereographic projection .................. 42
Scale error ................ oo, 21
See also scale factor
Scale factor .......... ... ... ... ... 21
areal ......... .o 24
calculation ........................ 21, 23-26
See also specific projection
Scaleof maps ............... ..., 4
See also scale factor
Schmid, E. ............. ... .. it 68
Selection of projections . ................ ... 34-35
Series, computation of .. ... ... ... . .. ... 18-19
Shape distortion ................ .. ... 4, 20-27
See also specific projection
Simple Conic projection ..................... 111

Simple Cylindrical projection .................. 90
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Simpson's rule .............. 17, 85, 218, 347, 354
Singular points in conformal projections ......... 4
Sinusoidal projection .......... 7, 48, 139, 243-248,
249, 251, 256

features .............. ... ... ... 243-244
formulas, ellipsoid ................... 248, 366
sphere ................. 247-248, 365-366
history .......... .. ... ... 243
USAZE ... ... 34, 243, 247, 253, 372
Soldner, JJ.G. von ....... ... .o 92
Solov’ev, M.D. ................. ...l 139
South America, maps of ......... 68, 116, 139, 243
Soviet Union or Rusgsia, mapsof .............. 111
Space map projections .................. 213-238
Space Oblique Conformal Conic projection .. ... 213
Space Oblique Mercator projection ... ... 66, 68, 70,
213, 214-229, 230

features ........................... 214-215
formulas, ellipsoid, circular orbit 221-225, 354-359
noncircular orbit ... ....... 225-229

sphere ............. 215, 218-221, 347-354
history ............. ... ... .. 214
USBER .. .vviiin i 2, 94, 215, 372
Space photography ............. 169, 175, 178-181
Sphere, Earth taken a5 ..................... 3 1

formulas for projections
See specific projection

scale and distortion ............ .... 21, 23-24
Spheroid, oblate
See ellipsoid
Stabius, J. ... 138, 154
Standard cirele ................ ... . ... 155, 160
Standard parallels
See parallels, standard
State base maps ................. 2, 106, 127, 871
State Plane Coordinate System (SPCS) ... 10, 51-57,
127, 373-376
using Hotine Oblique Mercator projection 51, 52,
56, 68

using Lambert Conformal Conic projection 2, 51,

52, 54-56, 105-106, 108, 375-376

using Transverse Mercator projection .... 2, 51,
52-54, 373-374

Stereographic Cylindrical projection (Gall) 37, 76, 86

Stereographic projection ........ 5, 58, 71, 154-163,
169, 182, 184, 194, 203
coordinates, polar ................... 142, 163
rectangular . ........................ 158
features .................. 4, 23, 141, 154-155
formulas, ellipsoid ........... 160-162, 313-319
sphere ............... .. 157-160, 312-313
history ........... ... . ... oo 154
modified .. ...... ... . ... 170
See also Modified-Stereographic Conformal
projections
Oblated ..............c.coiiiiiiiiinn.. 203
Polar 2, 35, 105, 106, 131, 157, 161-163, 165, 371
Universal ........................ 58, 157

See also Stereographic projection: features; for-
mulas; history

Prolated ..................coiiii.. 203
usage ........... 34, 35, 58, 106, 131, 155, 156

in extraterrestrial mapping 42-43, 155, 157, 371
Suggested projections ..................... 34-35
Survey of the Coast ...................... 2, 124
See also Coast Survey, United States Coast and

Geodetic Survey

Switzerland, mapsof ............ ... ... ... 66, 68
Sylvanus, B, .................. ... ..ol 138
T
“Tailor-made” projection .................... 116
Tectonic maps ..................... 2, 41, 98, 116
Thales ................ i i 164
Theon ............... ... ... . ... 154
Thompson, EH. ............................. 48

Tilted Perspective projection
See Perspective projection

Times Atlas, The .. ......................... 249
Tissot, NLA. .. ... .. 20
Tissot’s indicatrix ................. 20-21, 27, 215

Tobler, W.R. ................................ 33

“Topographic Mapping Status ***” .. . .. ... . 90

Topographic maps ............................ 3
See also quadrangles

Transformation of graticules .......... ..... 29-32

See also specific projection
Transverse Equidistant Cylindrical projection ... 57

Transverse Mercator projection ....... 1, 29, 48-65,
66, 68, 71, 92, 94

features .......................... 22, 49-51
formulas, ellipsoid ... 14, 60-61, 63-64, 269-271
sphere ................ 58, 60-61, 268-269
history ... ... ... ... ... .. il 48
“Modified” ........... 64-65, 97, 113, 204, 371
rectangular coordinates ................ 60-61
Universal (UTM) ......... 10, 57-58, 59, 62, 64,
106, 127, 157, 371

usage ......... 1, 34, 35, 43, 51-54, 57-568, 371

in State Plane Coordinate System .... 2, 51,

52-54, 106, 127, 373-374

Transverse projections ........ 7, 29, 76, 77, 79, 81

See also Transverse Equidistant projection,
Transverse Mercator projection

Tsinger, N (NYR) ©oooooeiiiei ., 99
“Twilight” projection ....................... 169
Two-Point Azimuthal projection .............. 192
Two-Point Equidistant projection ............. 192
u
United Nations (UN) ........................ 157
United States, mapsof .................... 5, 371
Albers Equal-Area Conic projection . 98-101, 103
Datums used ......................... 11-13

Ellipsoids used 11-13
Lambert Conformal Conic projection 106, 108, 110
Modified-Stereographic Conformal projection 203~

210, 212

Polyconic projection ............. 124, 127-128
States . ... 2
Boundaries ..................... ... .. 8

Plane Coordinate System
See State Plane Coordinate System
Topographic quadrangles
See quadrangles
Universal Transgverse Mercator Grid
See Transverse Mercator, Universal
See also Alagka, Hawaii
United States Coast and Geodetic Survey .. ... 1, 2,
11, 39, 68, 98, 104, 105, 124-126, 129
See also Coast Survey, Survey of the Coast

United States Department of Agriculture .. .. .. 239
United States Lake Survey ................ 56, 68
United States National Weather Service ....... 170
United States Standard Datum ................ 13
Universal Polar Stereographic projection . ... 58, 157

Universal Transverse Mercator (UTM) projection
See Transverse Mercator projection, Universal

Uranus satellites, maps of .................... 42

reference spheres ...... ... ... ........... 14
\'4

Van der Grinten, AJ. ....................... 239

Van der Grinten projection 1, 194, 239-242, 244-245, 249
features .................. .. .. ... ..., 239
formulas, sphere ............ 241-242, 363-365
geometric construction ............ . ...... 241
history ......... ... ... ...l 239
rectangular coordinates .............. 244-245
USAEE ... .o 238, 372

Vaulx, J.de ............... ... ... ... 154

Venus, maps of
Lambert Conformal Conic projection ........ 42
Mercator projection ............ ....... 41-42
reference sphere ....... ... .. ... .. .. ... ... 14
Stereographic projection .................. 42

Vertical Perspective projection
See Perspective projection
Vitkovskiy, V.V. ....... ... ... ... ... 111



w
Wagner, K. ... ... ... 253
Washington, D.C., meridian . ................... 8
Universal Transverse Mercator (UTM) zone 57-58
Werner, J. ........ooii 138, 154
Werner projection ...................... 138, 139
West Indies, mapsof ........................ 68
World, mapsof ..................... 34, 371, 372
Azimuthal Equidistant projection ......... 191
Cylindrical Equal-Area projection ........... 76
Eckert IV and VI projections ............. 253
Equidistant Cylindrical projection .......... 90

%U,$. G.P.0., 1987- 181-407:60010

INDEX

Homolosine projection
Mercator projection

Miller Cylindrical projection ............... 86
Mollweide projection .................... 249
Van der Grinten projection ............... 239
World Geodetic System (WGS) ............. 12, 13
World Polyconic Grid .................... 10, 127
Wright, B. .o 38
Zz
Zenithal Equal-Area projection ............... 182
Zenithal projections ........................... 4
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