APPENDIX A

MAP MOD INFORMATION

A-1
Map Modification (SPRT;MAP)
The SPRT;MAP message contains the map modification (map mod) which defines the geographic area of operations (i.e. an electronic firing chart).  The map mod can cover an area up to 99,999 meters square.  Data can be entered in either latitude and longitude, or UTM grid coordinates.  The map mod is defined by specifying the most Eastern, Western, Northern, and Southern boundaries of your operational area. 

A-2  Grid Zone Designator

Military maps use the military grid reference system, which was designed for use with the Universal Transverse Mercator (UTM) and Universal Polar Stereographic (UPS) grid systems (Fig. A-1).

For convenience, the world is divided into large rectangular geographic areas called grid zones.  Each grid zone is given a unique identification, consisting of number and a letter.

The area between 840 North latitude and 800 South latitude is divided East to West into sixty, 60 wide grid zones (60 wide at the equator).   Each grid zone is further divided North and South of the equator into 80 and 120 rectangular segments.  The North-South divisions are lettered C through X,  omitting the O and I.  

The Grid Zone Designation for a particular rectangular segment is a combination of a number (east-west) and a letter (North-South).  The BCS does not use letter designations.  Instead, the BCS uses a plus sign (+) to indicate the Portion of the Grid Zone located North of the Equator; and a minus sign (-) to indicate the Portion of the Grid Zone located South of the equator.

A-3  Coordinates

Each grid zone has its own grid coordinate system.  Points within a grid zone are located with respect to a false central meridian and the equator (Fig. A-2).  The Easting for a point within a grid zone is defined with respect to a false central meridian, assigned a value of 500,000 meters.  Locations can then be measured in meters East (adding) or West (subtracting) from this reference point. 

Points within a grid zone are defined as North or South of the equator.  For points located North of the equator, the equator is assigned an eight digit value of 00,000,000 meters (Fig. A-2).  For points located South of the equator, the equator is assigned an eight digit value of 10,000,000 meters.  Locations can than be determined in meters, North or South of the equator.  

Because the earth is not flat, the grid lines of adjacent grid coordinate systems are not parallel.  The further away from the equator you are, the greater the angular difference between grid lines.

A-3  Zone to Zone Transformation

The map mod normally lies in one grid zone.  That grid zone is identified as the base (standard) grid zone.  All grid locations are made with reference to the base Grid Zone coordinate system.  There are times when you must operate in an area that straddles more than one grid zone.  The BCS is capable of transforming the coordinates of one grid zone to another.

The map mod may lie entirely within the Northern or Southern Hemisphere but straddle a north-south grid zone boundary.  The western most grid zone is identified in the SPRT;MAP message as the base grid zone.  Grid references can be made with reference to the grid coordinate system of either grid zone.

The map mod may lie entirely within a UTM zone but straddle the equator.  The southern most grid zone is identified in the SPRT;MAP as the base grid zone.  Grid references can be made with reference to the grid coordinate system of either grid zone.

The map mod may straddle both a north-south grid zone boundary and the equator.  The southwestern most grid zone is identified in the  SPRT;MAP as the base grid zone.  Grid references can be made with reference to any of the four grid coordinate systems.

A-4  Locating a Point in the Map Mod

A point is located in the MAPMOD with either long coordinates (6 digit Easting, 8 digit Northing), or short coordinates (5 digit Easting, 5 digit Northing).  

If the coordinates are in the base grid zone, then the BCS correctly defaults to the GZ in the SPRT;MAP.  If the coordinates are located outside of the base grid zone, then the grid zone must be specified.

A-5  Locating a Point Outside the Map Mod
If the point is located outside the map mod, long coordinates must be used.   If the coordinates are in the base grid zone, then the BCS correctly defaults to the GZ entered in the SPRT;MAP format.

If the point is located in a GZ other than the base grid zone, then the grid zone must be specified.  Note:  The BCS generates a warning message telling you that the coordinates are outside the map mod.  

A-6  Spheroid 

The Earth is flattened at its poles and bulging at the equator.  Consequently, its curvature varies from one area to another.  The surface of the Earth in a given area is compared to the surface of a spheroid.  The map mod spheroid must be properly entered so the BCS properly accounts for curvature (Table A-1).  

The operator can specify the defined spheroids or he may define his own spheroid.  A user specified spheroid is described in the Semi-Major Axis and Semi-Minor Axis fields of the System Setup.  This may be necessary when operational areas cover multiple spheroids.  

A-7  Datum

A little known and misunderstood element of common survey, but extremely important, is common datum reference.  To meet common survey requirements, all target acquisition assets and all ordinance delivery assets must use the same datum for target location.  If this is not the case, a significant range and azimuth error is introduced.  FDOs at all levels must consult higher headquarters for guidance concerning the correct spheroid (ellipsoid) entry.  Refer to Table A-1 for Datum Code legal entries.

The software for BCS, MLRS-FDS, AFATDS, IFSAS, and FOS has been updated to include the capability to receive, transmit, and store subscriber datum information.  These systems will also convert coordinate data back to the subscriber’s datum when coordinate information is being transmitted to a Firefinder, RPV, ATHS, TFDMD, or FIST DMD.  To make this possible the datum code, datum shift, spheroid, major axis, and minor axis are now entries in the System Setup.  Also by entering the subscriber data and datum information in the SPRT; DATUM, the BCS can perform the datum to datum transformation.  See TB11-7025-293-10-2 for more information.

	ENTRY
	SPHEROID
	SEMI-MAJOR AXIS (Meters)
	SEMI-MINOR AXIS (Meters)

	1
	Australian National
	6378160
	6356774.7190

	2
	Bessell 1841 (Ethiopian, Indonesia, Japan, and Korea)
	6377397.155
	6356078.9360

	3
	Bessell 1841 (Namibia)
	6377483.864
	6356165.383

	4
	Clarke 1866
	6378206.4
	6356583.8

	5
	Clarke 1880
	6378249.145
	6356514.870

	6
	Everest (Brunei and 
E. Malaysia)
	6377298.556
	6356097.550

	7
	Everest (India 1830)
	6377276.345
	6356075.413

	8
	Everest (India 1956)
	6377301.243
	6356100.228

	9
	Everest (W. Malaysia and Singapore (1948)
	6377304.063
	6356103.039

	A
	GRS 80
	6378137
	6346752.3141

	B
	Helmert 1906
	6378200
	6356818.170

	C
	Hough 1960
	6378270
	6356794.343

	D
	International 1924
	6378388
	6356911.946

	E
	Krassovsky 1940
	6378245
	6356863.019

	F
	Modified Fischer 1960
	6378155
	6356773.320

	G
	South American 1969
	6378160
	6356774.719

	H
	WGS 1972
	6378135
	6356750.520

	I
	WGS 1984
	6378137
	6356752.3142

	J
	User Defined
	---
	---


Spheroid Codes

(Table A-1)
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