Chapter 4
Grid Coordinate Systems

A plane-rectangular coordinate system based upon and mathematically placed on a map projection is called a grid coordinate system. 

Cartesian Coordinates

· Horizontal x-axis and vertical y-axis, where the axes cross at the systems origin.
· Pinpoint any location on the map precisely and objectively by giving its two coordinates (x,y)
· Divided into 4 quadrants (I-IV). 
· Mapmakers use only quadrant I for grid coordinate systems, therefore, all coordinates are positive numbers. 

Grid Coordinates

· Simplifies locating environmental features as do not have to deal with the decreasing separation between meridians converging toward the pole. 
· Finding the distance or direction between locations or determining the area of a mapped feature like a lake
· Universal Transverse Mercator System
· International Scope
· Extends around the world from 84degree N to 80 degree S.
· Sixty north-south zones used. Each has its own central meridian
· Projection centered on the zones central meridian for each of the 60 zones
· Can achieve geometrical accuracy.
· Easting is simply the east-west x-coordinate in a grid coordinate system. i.e., it is the distance east from the origin. i.e., it is the distance east hemispheres, an easting value of 500,000 meters, is assigned to the central meridian of each UTM zone. This value is called false easting > added to x-coordinates so there are no negative eastings zone
· Northing is the north. 
· Northing value of 0mN is assigned to the equator so that all northings are positive numbers.  No false northing (distance in meters from north to equator)
· Southern hemisphere, the equator is given a false northing of 10,000,000mN. 
· No negative y-values in the Southern UTM zone. Close to South pole.
· Every location that lies exactly on the equator has two UTM grid coordinate pairs. 
· Labeling: 
· Easting in meters, northing in meters, the zone number, and the zone hemisphere (north or south). 
· E.g. 305,900mE, 4,771,650mN, Zone 16  North
· UTM grid on many Foreign maps and all recent U.S. Geological Survey (USGS) quadrangles in the topographic series.
· All GPS vendors program the UTM specifications into their receivers.
· Will differ when different datums are used.
· Takes more than one UTM zone to cover a state completely. 
· Ex:- Oregon falls into Zones 10 and 11
· Universal Polar Stereographic System
· Rectangular coordinate system called the Universal Polar Stereographic (UPS) system. 
· A North Zone and a South Zone. 
· Covers a circular region over each pole. 
· North Zone extends from 84 degree North to the pole. 
· UPS coordinate at the grid center is 2,000m000mE, 2,000,000mN. 
· All eastings and northings would be positive numbers
· The South Zone = 80 degree 30 degree’S (80 degrees plus an additional 30 minutes of latitude extending into UTM grid)
· All large-scale maps are based on UPS grid
· State Plane Coordinate System
· Created by land surveying profession in U.S to define property boundaries.
· Simplify computation of land parcel perimeters and areas.
· U.S. state grids
· European grid coordinate systems
· British National Grid coordinate system
· Swiss coordinate system

Grid Coordinate Determination on Maps

· Grid Coordinate Appearance on Maps
· UTM grid coordinates appear on U.S. and foreign topographic maps.
· United States large-scale map, Military topographic maps (have 1 km intervals), civilian maps show both TUM and SPC grids by grid ticks along the edges of each map.
· SPC 10,000-foot grid lines. 
· UTM grid ticks are spaced at 1,000- or 10,000-meter intervals, depending on the map scale. 
· These ticks are labeled (in black) with their eating and northing values along the map margin. 
· The principal digits –printed in larger type with the tree trailing digits (000) dropped from all but one label
· Light blue grid lines. 
· Grid Orientation
· Grid lines or ticks are rarely oriented parallel to the edges of topographic and other maps.
· Slight rotation of grid lines from horizontal and vertical at zone edges is termed grid convergence
· Grid convergence is zero at the equator and maximum at the top and bottom of the UTM zone
· UTM grid lines usually are not parallel with graticule lines, intersect at a slight angle
· Extend the ones outward to cover the entire map
· Distortion up to 30 minutes of longitude with their neighboring zones
· State plane coordinate system zones also extend above and below.
· 
· Grid Coordinate determination
· If UTM grid lines aren’t printed on the map, use the marginal grid ticks and a straightedge to construct the grid lines. 
· Multiply these proportions by the grid interval distance in ground units
· Northings and Eastings falling immediately below and to the left.
· These grid lines aren’t drawn on the map, use the grid ticks and a straightedge to draw them
· Multiply these proportions by the grid interval in map units.
· Plot these distances from the grid lines to the west and south.
· Working with a single coordinate system over and over on maps of a certain scale.
· Measurement aid called a roamer – clear plastic devices that have calibrated rulers etched into their surface

Grid Cell Location Systems

· The Grid coordinate systems used all point coordinates (UTM & SPC)
· Others provide Grid cell locations rather than point coordinates. 
· Military Grid Reference System (MGRS)
· Used by North Atlantic Treaty Organization (NATO) nations. 
· Minimize the confusion of using long numerical coordinates and numerical grid zone specifications. 
· Substituting single letters for several numerals
· Each of the 60 UTM zones is divided into 19 quadrilaterals covering 8 degrees and one (the northernmost) covering 12 degrees of latitude. 
· Letters C through X, beginning at 80 degrees S latitude. 
· The letters I and O are omitted because they look like numbers
· Each quadrilateral is divided into 1000,000-meter-square cell identification letters for each map sheet are generally shown in the sheet miniature, lower margin of the map.
· Precise degination of grid cells, uses the standard UTM numerals.
· Dividing the cell by 10 adds a pair of single-digit numerals. 
· Further division by 10 requires a pair of two-digit numbers. 
· Desired level of precision is achieved
· Proprietary grids
· Developed by private companies, related to the use of maps in conjunction with specialized instruments.
· Map Publishers
· Arbitary grid cell location systems – superimposed over city, state highway, recreational, and atlas maps. 
· Thomas Brother Maps
· Created  Page and Grid system – use with its three scales of maps covering the continental U.S.
· With Trimble Navigation, Thomas Brother Maps supplies a grid-related product called Thomas Guides.
· Trimble Atlas – designed to increase the locational precision of the Page and Grid system. 
· Amateur Radio Operators
· [bookmark: _GoBack]Terrestrial reference scheme based on Maidenhead grid system, which partitions the earth into progressively smaller quadrilaterals of latitude and longitude.




