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TECHNICAL MEMORANDUM X- 64053

PROCEDURE FOR LOCATING 10 km UTM GRID ON
ALABAMA COUNTY GENERAL HIGHWAY MAPS

Each county highway map has a geographic grid of degrees and tens of
minutes in both longitude and latitude in the margins and within the map as
intersection crosses. These will be used to locate the Universal Transverse
Mercator (UTM) grid at 10 km intervals. Since the maps used may have
stretehed or shrunk in height and,/ or width, interpolation should be done between
the 10 min intersections when possible. A table of UTM coordinates of 10 min
intersections is required and is included as Appendix A. In Alabama, all
eastings are referred to a false easting of 500 000 m at 87°W longitude ( Central
Meridian, CM). Material for this table was supplied by the Department of the
Interior.

The interpolation procedure is best described by use of an example. The
Macon County map of 1967 is chosen (Surveying and Mapping Division, 1967).
The southernmost latitude defined on this map is 32°20', The easternmost
longitude defined is 85°40'. Examination of the map will reveal a small cross
at the intersections of these coordinates. Other crosses occur at other inter-
sections at 10' intervals. A light, sharp pencil line should be drawn connecting
these crosses along the line of 32°20' latitude. The eastings of the two crosses
are read from the table in Appendix A: at 32°20', the easting for 1°20' (the
distance 85°40' is east of 87°0') is 625 490. 29 m and the easting for 1°30' (the
distance 85°30" is east of 87°0') is 641 178.03 m. The two crosses are there-
fore 15 687.74 m apart (641 178,03 minus 625 490, 29). Careful measurement
directly on the map shows that the physical distance between the crosses on
the sample available is 24.74 em. This measurement should be repeated for
the specific map to be marked because the sample used in this example was old
paper. The locations of exact 10 km marks on the 32°20' latitude line are
determined by interpolation: for the 630 000 line,

630 000, 00 = 625 490, 29 Sk e o 4509.71
15 687,74 120 = 115 687. 74

) 24.74em=17.11 ecm

east of the 85°40' cross; for the 640 000 line,




6 000, - 625 = oo .
{ 640 000, 00 - 625 490 29)24.74cm=(14 509,71

4.74 ecm = 22, )
\ 15 687.74 15687.74)2 PRI

east of the 85°40' cross. A sharp pencil should be used to put temporary tick
marks on the 32°20' latitude line measured eastward from the 85°40' longitude
cross at 7.11 em and 22,88 em.

At this point it is interesting to note that these marks are 0. 1577 m apart.
Since they correspond to a real distance of 10 000 m, a scale of 63 412 is
indicated for the particular paper copy of the map chosen. This represents a
shrinkage of almost 0.1 percent. Continuing to the west, interpolations are
made between the crossmarks for 85° 50" (easting from Appendix A of
609 803.00 m) and 85°40' (easting of 625 490.24 m) for the 610 000 and 620 000
grid marks, and between 86°00' (easting of 594 116.11 m) and 85° 50" for the
600 000 grid mark.

The northernmost latitude defined on the Macon County map is 32°30',
A series of interpolations is made along the 32°30' latitude line, and light
pencil ticks are placed at the 600 000, 610 000, 620 000, 630 000, and 640 000
grid positions.

An accurate straight edge and a fine tip pen with india ink can now be
used to connect the pencil ticks (and extension to the margins) for the five
vertical lines. A pen size of "000", or approximately 0.1 mm, of the Koh-i-
noor, Staedter Mars, or similar type is recommended. The pen should be
compatible with the ink and the ink should be compatible with the map material.

The northings must be determined next. These should be marked in
pencil along the easternmost and westernmost meridians defined on the map;
in the case of the Macon County map these meridians are 85°30' and 86°00',
Since the Macon County map has only two lines of latitude defined ( 32°20' and
32°30'), these must be used for all northing interpolations. From Appendix A,
the northings for the intersections are:

32°20', 85°30' (1°30" E of Central Meridian) 3 578 183,69

32°30', 85°30" (1°30' E of Central Meridian) 3 596 660,77

32°30', 86°00' (1°00' E of Centr=! Meridian) 3 596 110. 18

32°20', 86°00' (1°00" E of Central Meridian) 3 577 634.60 .




As before, careful measurements on the specific map to be marked should be
made between the crossmarks — this time in the north-south direction. Loca-
tions of the UTM grid ticks for 3 570 000, 3 580 000, 3 500 000, and 3 600 000
‘nes should be placed on the easternmost (85°30') and westernmost (86°00')
meridians. The tick marks should then be connected with inked lines extending
to the margins.

The resulting 10 km grid should be labeled in all four margins. It is
customary to deemphasize some of the digits by use of smaller case numerals,

The eastings in this example would be labeled 00" g 819%™ g ote., and
the northings would be 367(000m N 35g000M 1 ete.  The symbal "m* for meters
should be included to avoid confusion with the 30 000 ft state coordinate system.

This procedure has been written for the specific case of Alabama's
General County Highway Maps. It could probably be adapted to other states and
other maps. A brief description of the UTM system is given in Appendix B.




APPENDIX A
UTM COORD INATES FOR 10min INTERSECTIONS

For Latitudes 30.0 tc 35°

Clarke 1866 Spheroid , m)
Coordinates for 10.0 min Intersections
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APPENDIX B
UNIVERSAL TRANSVERSE MERCATOR SYSTEM

The UTM locational system was developed by the United States and its
allies shortly after World War II. It is almost identical to the Soviet Unified
Reference System used in the USSR and eastern Europe. The west-east zones
of UTM are based on the International Map of the World established in inter-
national agreements in 1909, 1913, and 1962,

Basically, the world is divided 00111 12] 13|14
into 60 zones, each 6° longitude in g -J
width beginning at 180° longitude and
numbered consecutively from west to
2ast. Thus, the conterminous United
States lies in zones 10 through 19 as
shown in Figure B-1. A rectilinear \“-..J»\
grid is superimposed on each zone ""\{
with a 500 000 m false easting along
the Central Meridian and a 0 m north-
ing at the equator for the Northern Figure B-1. UTM zones of the
Hemisphere [1]. United States.

wininzimwaiviwieizimein

Alabama is in zone 16 in its entirety, and 87 west longitude is the Cen-
tral Meridian with the 500 000 m easting for that zone. Any location can be
described by two metric coordinates in this system. It is customary to give
the easting first, then the northing — "‘read right up.' It is also customary to
omit any digits not required for precision, so that the location of a town within
a county map might be identified in full as "Tuskegee 623000 3588000," but
could be abbreviated as ''23 88.'" Full identification of the southwest corner
of the Macon County Courthouse would be ""623066 3588068,' but an acceptable
abbreviation to '"23066 88068" would still give the location to the nearest meter,
An area, such as a hectare cell, is usually identified by the UTM address of its
southwest corner. The hectare cell containing the Macon County Courthouse
would be cell 230 880, for example (keeping in mind that a hectare is 100 by
100.m).

In addition to publications by Colvocoresses, an excellent discussion of

UTM was published by the Alabama Development Office [2]. Figure B-2 is
reproduced here from Reference 2.
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