A short guide to Arc/Info GRID

Arc/Info GRID is the raster-based module of the Arc/Info GIS package.  It is very powerful and very flexible. Due to the simplicity of the raster concept, its data model and the algebraic notation used, the GRID module is also surprisingly easy to use.  This short guide is intended to get you started and using GRID through an introduction of the basic concepts.

This short guide to using GRID contains information on how to:

1. Start Arc/Info GRID

2. Display GRID data coverages

3. Interrogate GRID data

4. Manage and manipulate GRID data

5. Perform simple analyses using operators and functions

6. Perform local, focal, zonal and global functions

The first chapter from the GRID user guide on "GRID features and capabilities" is reproduced in Appendix 1.  This gives a good overview of the GRID data model and the kinds of things you can do with GRID and raster data.  A functional list of GRID commands, operators and functions is also provided in Appendix 2.

1. Starting ArcGIS  and Arc/Info GRID

Arc/Info is started in WindowsXP by clicking on Start > Programs > ArcGIS > ArcInfo Workstation > Arc. Arc/Info GRID is started in NT by clicking on Start > Programs > ArcGIS > ArcInfo Workstation > ArcGRID.

This generates a command window or “black box” in which you type the commands at the prompt as follows:

Grid:

The first thing to do is change the workspace to the directory/folder where you are keeping your data. You do this as follows:
Grid: &workspace <pathname of directory/folder>

For example, to change from the C:\ directory/folder to one named  M:\cairngorm type the following:

Grid: &workspace m:\cairngorm

2. Displaying GRID data layers

GRID is able to display its own data graphically. The following annotated example demonstrates how…

Grid: mape <grid_cover>


<- sets the "mapextent" for display

Grid: shadeset rainbow


<- specifies the colour palette to use

Grid: gridshades <grid_cover>

<- draws the grid data layer

ArcGIS vector data (points, lines and polygons) can be drawn over a GRID data layer using standard Arcplot commands as follows…


Grid: markercolor 2


<- specifies the colour for points


Grid: points <point_cover>

<- draws the points


Grid: linecolor 3



<- specifies the colour for lines


Grid: lines <line_cover>

<- draws the lines


Grid: linecolor 4



<- specifies the colour for polygons


Grid: arcs <polygon_cover>

<- draws the polygon boundaries

Zoom and pan operations can be performed by re-specifying the mapextent and re-drawing the grid as follows…

Grid: mape *



<- sets the "mapextent" for display

Grid: gridshades <grid_cover>

<- redraws the grid data layer

Note: the "*" tells GRID to expect input from the mouse

General information about a GRID coverage can be obtained using the describe command as follows…


Grid: lg




<- lists GRIDs in current workspace

Grid: describe cgdem


<- describes the grid data layer

This returns the following…

Description of Grid /CAIRNGORM/CGDEM

Cell Size = 

50.000         Data Type:      Floating Point

Number of Rows    = 
801

Number of Columns =
801

           BOUNDARY                             STATISTICS

Xmin =               279950.000
Minimum Value =

205.000

Xmax =               320000.000
Maximum Value = 

1295.000

Ymin =               780000.000
Mean  = 


589.262

Ymax =               820050.000
Standard Deviation =
214.198

                  NO COORDINATE SYSTEM DEFINED
Note: the syntax of any GRID command or function can be displayed in the dialogue window simply by typing the command or function name at the GRID prompt, for example…


Grid: gridshades
This will return the following…

Usage: GRIDSHADES <grid> {item} {IDENTITY | LINEAR | EQUALAREA | remap_table} {WRAP | NOWRAP}
3. Interrogating GRID data

You can interrogate GRID data using the cellvalue command.  This returns the value of the selected cell to the dialogue window as follows…


Grid:  cellvalue <grid_cover> *
<- selects a cell and returns a value

4. Managing and manipulating GRID data

GRID provides a number of commands for use in managing and manipulating GRID data.  These operations include getting data into GRID data, setting an analysis window, re-sampling GRID data and shifting co-ordinate systems.  Examples of these are given below.

Getting data into GRID:

Data can be imported into GRID from a variety of sources.  These include ASCII files, common image data formats and, of course, Arc/Info vector data.   It is also possible to import data from a range of proprietary GIS and image processing packages such as ERDAS, GRASS and MapInfo.  The examples below show the syntax for importing data from ASCII files, image data and Arc/Info vector files…

Arc: asciigrid <in_ascii_file> <out_grid> {INT | FLOAT}

Arc: imagegrid <in_image> <out_grid> {out_colormap_file} {in_band}{NEAREST | BILINEAR | CUBIC} {DEFAULT | SQUARE}

Arc: pointgrid <in_cover> <out_grid> {value_item} {lookup_table} {weight_table}

Arc: linegrid <in_cover> <out_grid> {value_item} {lookup_table} {weight_table}

Arc: polygrid <in_cover> <out_grid> {value_item} {lookup_table} {weight_table}

Setting an analysis window:

The setwindow commands allows you to specify an analysis window using geographic co-ordinates.  This is useful for copying a subset of cells from an existing GRID data layer, for example…

Grid: setwindow <grid | coverage | xmin ymin xmax ymax | *> {snap_grid}

Grid: setwindow *



<- sets the analysis window


Grid: new = old



<- copies cells within the window

Re-sampling GRID data:

GRID data can be re-sampled from one cell size to another using the resample command as follows…


Grid: new = resample (old, 50)
<- where 50 is the new cell size

Shifting co-ordinate systems:

The origin and cell size of a GRID data layer can be shifted using the shift command as follows…

Grid: new = shift (old, 20, 30, 50)

<- where 20 is the new xmin








        30 is the new ymin








        50 is the new cell size

This is useful for repositioning a GRID data layer, or altering the resolution by orders of magnitude (for example, altering the co-ordinate resolution from 1 kilometre to 1 metre).

5. Performing simple analyses using operators and functions

The GRID toolbox is made up of operators, functions and commands.  Analysis in GRID is based around simple algebraic notation, entered like other Arc/Info commands at the command line, in which the map layers are the variables. For example…

outgrid = ingrid * 2
where ingrid is the input map layer

and outgrid is the output map layer

and =  is the assignment operator

and * is the arithmetic operator

and 2 is a parameter or variable

This simple arithmetic example will create a new GRID data layer (outgrid) whose cells contain the values of the input GRID data layer (outgrid) multiplied by two.  Another example using a GRID functions is…

outgrid = tan (ingrid)
where ingrid is the input map layer

and outgrid is the output map layer

and =  is the assignment operator

and tan is a function

This example will create a new GRID data layer (outgrid) whose cells contain the values of the input GRID data layer (outgrid) expressed as a tangent. 

This is just simple 'mapematics' based around operators, functions, variables and products.  This mode of operation is explained further in the Arc./Info help system. A list of operators, functions and commands is also given in the help system.  To access the help system, simple type help at any of the Arc/Info command prompts.

6. Performing local, focal, zonal and global functions

GRID also provides the ability to carry out analyses of a discrete locational nature based on certain rules.  These functions are termed local, focal, zonal and global.  

Local functions:

These compute an output grid in which the output value at each cell location is a function of the corresponding input value at each location.  In other words, local functions operate over the whole analysis window on a cell by cell basis, i.e. the value of a cell and not its location determine the result. Example local functions include all arithmetic and all trigonometric functions (see above example).

Focal functions:

These compute an output grid in which the output value at each location is a function of the input cells in the specified neighbourhood of each location.  In other words, focal functions operate within defined neighbourhoods such as a square or circular filter around the target cell.  There are several types of neighbourhood:

· 3 x 3 square of cells adjacent to the target cell

· Extended square neighbourhoods of 4 x 4 cells, 5 x 5 cells, etc.

· Circular neighbourhoods or a specified radius

· Wedge-shaped neighbourhoods (sector of a circle) defined by their angle and orientation

· Annulus or doughnut shaped neighbourhoods defined by inner and outer radii.

An example focal function is…

Grid: outgrid = focalmean (ingrid, circle, 5)
Zonal functions:

These compute an output grid in which the output value at each cell location depends on the values of all the input cells on an input value grid that share the same input value or zone defined by the input zone grid.  In other words, all the cells that fall within the specified zone of an input grid will be used to calculate the output value for each cell.  For example…

Grid: outgrid = zonalmean (zonegrid, valuegrid)

Global functions:

These compute an output grid in which the output value at each location is potentially a function of all the cells in the input grid(s).  There are four categories of global functions: Euclidean distance, weighted distance, surface and other.  For example, the Euclidean distance global functions assign each cell in the output grid a value equal to its distance from the closest source cell.  For example…

Grid: outgrid = eucdistance (ingrid)

