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Chapter 8 - Base Maps

Base Map
Base maps display geographic and political information such as roads,
streams, lakes, or state and county boundaries. Base maps can be com-
bined with any other map type in Surfer. A vector base map or raster
base map is automatically created based on the input data.

This map shows multiple base layers, depicting roads, waterways, and a
USGS urban area satellite image for Golden, Colorado, USA.

Base (vector) Layers
Base (vector) layers are created when a vector data file is used to create
a base map. Vector files draw objects at precise X, Y locations on a map
and can contain points, polygons, polylines, and text.

Symbology
Vector base maps can also include symbology. Symbology uses symbols
or colors to display statistical information about the features in the base
layer. Symbology applies line, fill, and/or symbol properties to features in
the base layer depending on an attribute value. The symbology can be
included in a legend. The type of symbology and the layer's appearance
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Chapter 8 - Base Maps

Select Unique Values to specify properties for unique values in the Attrib-
ute field.

Attribute Field
The Attribute field specifies which attribute is used to define the features'
properties in the base layer. Select the desired attribute from the Attrib-
ute field list. When the Attribute field value is changed, the values in the
Values List are removed.

The first attribute for the objects in the layer is the default selection in the
Attribute field when a symbology is selected for the first time. The Attrib-
ute field value is not changed when Unique Values is selected and a sym-
bology is already in use.

Sort Method
The Sort Method specifies the sort order for the unique values in the Sym-
bology and Add Unique Values dialogs and the legend. The Sort Method
automatically updates when an Attribute field is selected. If the first ten
values in the selected Attribute field are numeric, then the Sort Method
becomes Numeric. Otherwise, the Sort Method is set to Text.
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1. Click on the Base object in the Contents window to select it.
2. In the Properties window, click on the Labels tab.
3. Change the Label source to [Template].
4. Next to Template, type the desired attribute names, surrounded by

square brackets. For instance, if you wanted to display the name of
a property and the owner's name, your Templatemay look like:

[Name] - [Owner]

5. To create multiple lines, click the button.
6. In the Text Editor, type the attribute names, surrounded by square

brackets. Add any additional text. To add a new line, press ENTER on
the keyboard. You might have:

Property Name and Owner: [Name] - [Owner]
Surveyor Name: [Surveyor]

7. When all edits are complete, click OK to close the Text Editor. The
labels appear on the screen.

The label appears in the desired location, substituting the attribute value
for the attribute names in square brackets.

Chapter 9 - Contour Maps

Contour Map
The Home | New Map | Contour command creates a contour map from
a grid file. A contour map is a two-dimensional representation of three-
dimensional data. The first two dimensions are the X and Y coordinates.
The third dimension (Z) is represented by lines of equal value. The rel-
ative spacing of the contour lines indicate the relative slope of the sur-
face. The area between two contour lines contains only grid nodes having
Z values within the limits defined by the two enclosing contours. The dif-
ference between two contour lines is defined as the contour interval.
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Chapter 10 - Post and Classed Post Maps

Connect Points
Check the box next to Connect points to connect all points in the post map
layer with a line. Uncheck the box to remove the line from the post map
layer. When the Connect points box is checked, points are connected in
the order the points appear in the worksheet.

The line is drawn below the points. With open symbols, this can cause the
line to appear inside the symbol. If the line should not be drawn through
the symbol, use a closed symbol with the Fill color set to white instead of
the open symbol. Symbols are set on the Classes tab.

Line Properties
Click the next to Line Properties to set the connecting line properties.
The Style, Color, Opacity, andWidthcan be set.

Classes Page

Classes Page
The classed post mapClasses page allows you to open the dialog to set
classed post map classes. To edit classed post map classes, click once on
the classed post map to select it. In the Properties window, click on the
Classes tab. Click the Edit Classes button.

The Classes page provides access to the Classes for Map dialog.

In the Classes for Mapdialog, define the classes used to group the data
values. Each class is represented by a unique symbol in the classed post
map.
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length of each cycle. You may want these different if the map is in feet
and you want the scale bar to show meters for the labels.

Label Angle
The Angle (degrees) is the preferred orientation, in degrees, of the scale
bar labels. Rotate the labels by entering a value into the Angle box. Pos-
itive values rotate the label counterclockwise. Values can be between 0
and 360.

Font Properties
Specify the label font properties by clicking on the + next to Font Prop-
erties.

Label Format
Click the next to Label Format to specify the numeric format used for the
labels.

When the Type is set to Date/time, if Invalid date text is displayed
instead of the actual date/time format, the value for the label is outside
the defined date/time range.

Legends

Legend
Click the Map Tools | Add to Map | Legend command to add a legend
to the plot. The legend can include any number of post, classed post, 1-
grid vector, 2-grid vector, and base symbology layers from any of the
maps in the plot. However once a layer is included in a legend, it cannot
be added to any other legends. The total number of legends is limited to
the total number of post, vector, and base layers in the plot, i.e. each
layer can have its own legend. Once all of the post, classed post, 1-grid
vector, 2-grid vector, and base layers are represented in a legend, the
Map Tools | Add to Map | Legend command button is disabled. Every
layer that is not already included in a legend is added automatically when
a new legend is created. Use the Layers in Legend section of the Prop-
erties window Layers page to control which layers are included in the
legend.

Base Symbology Legends
When a base layer includes a symbology, a legend can be displayed for
the base layer. Unique values legends can include the value, fill, line, and
symbol samples, and the legend order is determined by the order in the
Symbology dialog. Unclassed colors legends can include fill value and fill
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Chapter 22 - Map Features

This is a contour map with the four axes
labeled with their default names.

This 3D surface map contains a Z axis in addition
to the X and Y axes. 3D wireframe maps also con-

tain a Z axis.

Editing Axes
To edit an axis, click on the axis to select it. The axis properties are listed
in the Properties window on the General, Ticks, Scaling, Grid Lines, and
Info tabs.
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command or the Home | Add to Map | Layer | Base command, if an
existing map is selected. Once the base layer exists, click on any object in
the base layer to see the length and area information on the Info tab in
the Properties window.

Drawing Objects on an Existing Map
To draw objects on an existing map, click on the map to select it. Click the
Home | Add to Map | Layer | Empty Base command to add an empty
base map layer to the map. Click on the Base object in the Contents win-
dow. Click the Start Editing command to enter the base map layer. Use
the Features tab commands to add polylines, spline polylines, polygons,
rectangles, rounded rectangles, or ellipses to the base map layer. When
all of the objects have been added, click the Stop Editing Group com-
mand. Click on any object in the base layer to see the length and area
information on the Info tab in the Properties window.

Overlay Maps
It is possible to combine several maps by overlaying the maps. You can
overlay any combination of contour, base, post, color relief, vector, or sur-
face maps. Overlays can contain only one wireframe, however. When you
overlay maps, the overlays use a single set of X, Y, and Z axes and the
maps are positioned according to the Map coordinate system. If two or
more maps use the same limits, they will overlay on top of one another. If
maps cover adjacent areas, overlaying maps places them in the correct
position relative to one another and creates a single set of axes that span
the entire range. Overlaid maps become a single object and are moved
and scaled as a single entity.

Consider a contour map and a base map that displays the outline of a lake
on the contour map. The limits of the base map are the XY extents of the
lake and are not the same as the contour map limits. If you create both
the base map and the contour map in a single plot window, they do not
overlay correctly because by default the maps are scaled differently. In
addition, each map uses a different set of XY axes. If you select both
maps and then choose Map Tools | Map Tools | Overlay Maps, the
contour map and the base map are rescaled and combined into a single
map using a single set of axes. The lake is now correctly positioned on the
contour map.

Overlays and Wireframes
When you overlay contour, post, or base maps on a wireframe, the maps
are draped over the wireframe. The wireframe is drawn in the usual fash-
ion but the base, vector, or contour maps are "molded" over the top of the
wireframe lines. Hidden lines are not removed frommaps overlaid on
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Attribute Table
The Attribute Table contains all the attributes for all the objects in a
base layer. Use the Attribute Table to add, rename, or remove the attrib-
utes, or metadata, associated with the objects in a base map. The Attrib-
ute Table can also be used to edit attribute values for multiple objects
without selecting the objects in the Properties window.

Opening the Attribute Table
A base layer or one of the objects in a base layer must be selected to
open the Attribute Table. However, the base layer does not need to be
in editing mode to open the Attribute Table.

To open the Attribute Table, click the Map Tools | Layer Tools |
Open Attribute Table command. Alternatively, right-click the base
layer, or one of its child objects, and click Open Attribute Table in the
context menu. When one of the objects in a base layer is selected before
opening the Attribute Table, the Attribute Table is opened with the
selected object highlighted.
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Chapter 26 - Coordinate Systems

create a new local coordinate system to define the units for the map, and
apply the new system to the map's target coordinate system. Next use
Assign to unreferenced layers to assign the custom local coordinate sys-
tem (the map's target coordinate system) to the source coordinate sys-
tem for all the map layers simultaneously.

The Coordinate System Page
The Coordinate System page is located in the Properties window when a
map layer object is selected.

Specify the map layer coordinate system on
the Coordinate System page.

Coordinate System
Click the Set button next to Coordinate system to open the Assign Coordin-
ate System dialog. This dialog lets you set the source coordinate system.
This is the coordinate system for the original data, grid, or base map.

Target Coordinate System - Map
Maps can be displayed in any coordinate system. The map is displayed in
the coordinate system defined as the Target Coordinate System. A
coordinate system normally has a defined projection and datum. When a
map layer uses a different a different Source Coordinate System than the
map's Target Coordinate System, the map layer is converted to the map's
Target Coordinate System.
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Chapter 26 - Coordinate Systems

Introduction to Map Projections

What is a Map Projection?
Maps are usually seen in a flat, two-dimensional medium such as a draw-
ing on paper or an image on a computer screen. Since the surface of the
Earth is curved, or three-dimensional, the visual elements on the surface
must somehow be transformed from three dimensions to two in order to
display a map of the Earth's surface. Projections are a mathematical pro-
cess by which the visual elements are transformed from three dimensions
to two.

One of the simplest forms of projection is analogous to shining a light
through a translucent globe onto a piece of paper and tracing the outlines.
Other forms of projection may involve dozens of complex mathematical
equations. Since no two-dimensional representation of a three-dimen-
sional surface can be accurate in every regard, a variety of different pro-
jections have been developed to suit different purposes. Some
projections are accurate in terms of area but not in scale, some are accur-
ate in terms of scale but not in shape, and so on. The selection of an appro-
priate projection for a map depends on which characteristics of a map are
most important or most desirable for a given project or audience.

Surfer supports several of the projections that are most often used in
modern cartography and related fields. The Surfer worksheet allows you
to load data and define the projection using the Data | Coordinate System
| Assign Coordinate System. You can then convert the data to another
coordinate system using the Data | Coordinate System | New Projected
Coordinates command to project the data in another projection, ellipsoid,
or datum. Surfer's plot window allows you to assign a coordinate system
to a grid file using the Grids | Edit | Assign Coordinate System. You can
also load maps, assign map coordinate systems using the Source Coordin-
ate System for each map layer, and convert the entire map to another sys-
tem using the Target Coordinate System.

There are many excellent textbooks and publications on this subject, and
we do not attempt to explain projections in full detail here. If you need or
want more information, you might consider reading the references that
provide good introductory discussions of map projections.

Ellipsoids
For maps of the Earth where accuracy is not of particular concern, we can
safely assume that the Earth is perfectly spherical in shape. For small-
scale maps, the difference between a sphere and ellipsoid is not detect-
able on the map.
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However, the Earth is actually somewhat ellipsoidal (or egg-shaped),
approximately 1/300th wider than it is tall, assuming a vertical orientation
with respect to the axis of rotation. This shape needs to be taken into
account to produce larger scale maps of any significant accuracy.

This is an example of an ellipsoid (dashed blue line) superimposed on a
sphere (solid black line).

While an ellipsoid is a closer approximation of the Earth's shape than a
sphere, the Earth's surface is not entirely uniform in curvature, so any
ellipsoidal representation of the Earth is still only an approximation. This
being the case, cartographers have historically used a number of slightly
different ellipsoidal representations in attempts to produce more accurate
maps of different regions of the Earth.

Ellipsoids are defined by the ellipse being used and by the amount of rota-
tion of the ellipse. An ellipse has two axes. The longer axis is the Semima-
jor Axis. The shorter axis is the Semiminor Axis. Rotating the ellipse
around the semiminor axis creates the ellipsoid.

The diagram shows the semimajor and semiminor axes on an ellipse.
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In Surfer, the ellipsoid can be defined by the Semimajor Axis and the
Semiminor Axis or by the Semimajor Axis and the Inverse Flattening (1/f)
value. The flattening value ranges from zero to 1, so the Inverse Flat-
tening (1/f) value must be larger than 1. The flattening value is determ-
ined by:

f = (Semimajor Axis - Semiminor Axis)/Semimajor Axis

In the Assign Coordinate System dialog, click the New button to define a
new coordinate system. In the Define Coordinate System dialog, the
Datum group allows you to specify parameters for the datum. The Ellips-
oid can be customized in terms of Name, Semimajor Axis, Semiminor
Axis, and Inverse Flattening (1/f). The Semimajor Axis, Semiminor Axis,
and Inverse Flattening ratio should be set in meters. If you do not under-
stand ellipsoids and datum definitions, it is recommended you use the
defaults. For more information on these subjects, see the projection ref-
erences.

Datums
Since coordinates on the Earth's surface can be recorded under widely
varying assumptions about the shape and size of the Earth and the loc-
ations of the poles and prime meridian, cartographers have developed a
standard for identifying the frame of reference for a coordinate system.
This standard is called the datum. Because the frames of reference differ,
a coordinate recorded in one datum usually has slightly different latitude
and longitude values from the same point recorded in any other datum.

Some datums are designed to provide a marginally accurate rep-
resentation of coordinates spanning the entire Earth, while other datums
are designed to provide more accurate results in a particular region at the
expense of lesser accuracy in other parts of the world. For example, the
South American Datum of 1969 (SA69) is tailored to provide good results
for maps of the South American continent and surrounding areas, but, as
a consequence, provides poor results for the rest of the world.

When combining data frommultiple sources into a single map, it is import-
ant that all of the coordinate systems being combined specify the pro-
jection and datum accurately. Since each datum has slightly different
latitude and longitude values for the same coordinates, mixing coordin-
ates frommultiple datums together without fully defining the datum intro-
duces inaccuracies into the map. Surfer will automatically convert
different source coordinate systems from different datums to the target
coordinate system.
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Now you can use the NAD 1927 - Canada (NTV2) datum as the source
coordinate system in Surfer when converting to another system with the
NAD83 datum. For example:

1. Select a map layer in the Contents window (i.e. Contours).
2. In the Properties window, click the Coordinate System tab and

click the Set button.
3. Select the coordinate system for the layer (i.e. Predefined | UTM |

North America | North America NAD27 UTM zone 12N)
4. Click Modify.
5. Change the datum to NAD 1927 – Canada (NTV2).
6. Click OK, then OK again. The souce coordinate system is specified to

use the NTv2 datum transformation.
7. To convert the map to NAD83, select Map in the Contents window.
8. In the Properties window, click the Coordinate System tab and

click the Change button.
9. Select the NAD83 coordinate system you want the map to be dis-

played in (i.e. Predefined | UTM | North America | North America
NAD83 UTM zone 12N).

10. Click OK and the map is converted.

Projection References
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text editor is parsed to math text instructions and the Text field is
updated in the Properties window Text page.

Type or edit text in the Text Editor.

Text Appearance
The top row of tools and buttons change the appearance of currently selec-
ted text. Additionally, subsequent text will appear with the selected
options.

l Select a typeface from the list in the upper left corner of the dialog.

l Set the size (in points) of the typeface in the box to the right of the
typeface list.

l Click the colored button to the right of the size box to display the
color palette and change the text color. Click the Custom button at
the bottom of the color palette to use a custom color.

l Several styles (including bold , italic , underline , and
strikethrough ) can be applied to the text. Note that some
typefaces, such as Symbol, do not support bold or italicized text.

l You can left justify , center , or right justify the text in the bound-
ing box. These options only make a difference with multiple lines of
text.

Superscripts and Subscripts
When working with superscripts and subscripts, you can type the char-
acter, highlight it, and then click the superscript or subscript buttons.
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Scoria
Zebra Dolomite
Sand and Gravel
Coarse sand
Well graded coarse
sand
Coarse, medium-
graded sand
Coarse, well-graded
sand
Coarse, well-graded
sand 2
Fine, well-graded
sand
Fine, poorly-graded
sand
Medium, poorly-
graded sand
Coarse, crossbedded
sand
Medium, poorly-
graded sand 2
Loose, medium-
graded gravel
Medium graded sand
Coarse crossbedded
gravel
Medium, well-sorted
sand
Inorganic silt 1
Inorganic silt 2
Inorganic silt 3

Gravel or con-
glomerate 2
Crosbedded gravel
Till or diamicton
Breccia 1
Breccia 2
Massive sand
Bedded sand
Crossbedded sand
Crossbedded sand 2
Ripple-bedded sand
Argillaceous sand-
stone
Calcareous sandstone
Dolomitic sandstone
Loess
Silty shale
Calcareous siltstone
Dolomitic siltstone
Silty shale 2
Clay shale
Cherty shale
Dolomitic shale
Calcareous shale or
marl
Carbonaceous shale
Oil shale

stone 4
Metamorphism
Quartzite USGS
Slate USGS
Schistonse
Schist USGS
Contorted schist
Schist and gneiss
Gneiss
Contorted gneiss
Soapstone
Tuffaceous rock
Crystal tuff
Devitrified tuff
Volcanic breccia and
tuff
Volcanic breccia
Zeolitic rock
Basaltic flows
Banded igneous rock
Granite 2 USGS
Igneous rock 1
Igneous rock 2
Igneous rock 3
Igneous rock 4
Igneous rock 5
Igneous rock 6
Igneous rock 7
Igneous rock 8
Pophyritic rock 1
Porphyritic rock 2
Vitrophyre
Quartz
Ore

Line Properties

Line Properties
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Custom Line Style
Click the button to the right of the line style in the Properties window to
create new line styles. You can add line styles to the palette, remove line
styles from the palette, or replace existing line styles in the palette.

Custom Line Dialog
Click the button to the right of the line style to open the Custom Line
dialog.

Use theCustom Linedialog to create custom line styles.

Enter Dashes and Spaces
The Enter dashes and spaces box determines the pattern of the custom
line.

As an example, refer to the custom dash line style shown above. A pat-
tern of 0.5, 0.25 will create a line with .5 inch dashes and .25 inch gaps.
The pattern repeats the dash pattern and is displayed in the Samplebox.

Sample
The Sample box shows the new line style.

Line Properties Dialog
Use the Line Properties dialog to change line properties for selected
lines in the document. You can set default line properties in the Options
dialogDefaults page by clicking on the Lineoption.
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Line Color and Opacity
The Line color is the outside edge color of the symbol. Change the Line
color of the symbol by selecting a new color from the color palette. Create
new colors by clicking Custom at the bottom of the color list.

Change the Line opacity of the symbol by highlighting the existing value
and typing a new value or by clicking and dragging the to change
the opacity percentage. Percentages range from 0% (completely trans-
parent) to 100% (completely opaque).

Size
Change the Size of the symbol by typing a new number into the box. The
Size property is not displayed when the Point Properties dialog is
opened from the Symbology dialog.

Custom Symbols
Custom symbols can be created using a third party TrueType font editing
software.

Info Page
The Info page in the Point Properties dialog displays the Position in
terms of X, Y.

Label Formats
The label format used by various objects may be modified using the Label
Format section in the Properties window or the Label Format dialog. The
label type, length, prefix, and suffix may be set using the label format
options.

The Label Format section in the Properties window is typically accessed
by clicking the Labels tab and opening the Label Format section. The dia-
log is displayed for a contour map that uses the Advanced Levels options.
The options in both the Properties window and the dialog work in the
same manner.
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Georeference
When an image is included in a base (vector) layer, the Georeference
property is available. Click Georeference image in the Georeference field
to apply control points to the image and reference it to your map's coordin-
ate system. Clicking Georeference image opens the Georeference Image
window. The image must be at least 2x2 pixels to be georeferenced.

The Georeference Image command is only available in the image prop-
erties when the image is part of a base (vector) layer. An image is only
part of a base (vector) layer when the base map was created from a file
format that includes both vector and raster data. A base (raster) layer is
created when creating a base map from an image file, and the image prop-
erties are found in the General page for the base (raster) layer.

Adding Color to Maps

Introduction to Color Spectrums
Color fill can be added to several map types and objects in Surfer. Con-
tour maps can be line drawings or they can have color fill. The vector sym-
bols on a vector map can be colored. You can choose a preset color
spectrum for color relief maps, contour maps, and 3D surface maps or you
can create and save your own color spectrum.

Colors are assigned through the Fill, Fill Properties, or Colormap prop-
erties, depending on the type of object. Color spectrums can be saved for
future use as color spectrum files .CLR or as level files .LVL.
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Using Level Files
To use an existing .LVL file with any wireframe map:

1. Click once on a wireframe map to select it. The wireframe map prop-
erties will be shown in the Properties window.

2. Click on the ZLevels tab or the Color Zonestab.
3. Click the Edit Levels button. The Properties dialog opens.
4. Click Load.
5. Select the .LVL file and click Open.
6. Click OK to close the dialog. The wireframe map updates.

Note, all wireframe maps using the level file must have comparable Z data
ranges, otherwise lines will not appear on the map.

Creating Level Files in the Worksheet
You can create simple level files in the Surfer worksheet or an ASCII
editor. The minimum amount of information a level file contains is the elev-
ation data telling Surfer which contour lines to place on a contour map.
For more information on the level file format, see thelevel file format.

Creating Level Files from the Worksheet

1. Enter level values into column A.
2. Add any other information you wish to include for the levels (i.e. line

color) according to the level file format.
3. After entering the level information, click File | Save As.
4. In the File name field, enter the level file name and .LVL extension

enclosed in quotes ( "colors.lvl" ).
5. Choose DAT Data (*.dat) from the Save as type field and click Save.
6. In the Data Export Options dialog, choose Space as the Delimiter

and Double Quote as the Text Qualifier. Choosing any other delim-
iter in the Data Export Options dialog results in an invalid level file
since the file must be space delimited.

7. Click OK to create the level file.

Color Palette
The color palette is opened by clicking on an existing color button in the
Colors list.
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l The name of the color appears at the top of the palette.
l Select a color from the palette by clicking on a color.

l Create a custom color by clicking the button to the right of the
selected color.

Select a predefined or custom color from the color palette.

Colors Dialog
Click the button to the right of any color in the Properties window to
open the Colors dialog. Use the Colors dialog to load standard colors or
create custom colors. There is a Custom button at the bottom of all
palettes.

Standard Page
The standard colors appear on the Standard page in a standard palette
spectrum.

Colors
Click a color in the standard palette spectrum.

New
A preview of the selected color appears under New on the right side of the
dialog. Click the OK button to accept the new color. The Colors dialog
closes.

Select
Click the Select button to color match to any color on the screen. The
cursor changes to an eyedropper. Move the cursor around the screen and
the color under New changes accordingly. Click the mouse when you find
the color you want, and that color appears under new. Click the OK button
to accept the new color. The Colors dialog closes.
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Use the Colors dialog to load standard colors or create custom colors.

Custom Page
You can create custom colors on the Custom page. New colors are cre-
ated by mixing red, green, and blue.

Colors
Click anywhere in the color spectrum to choose a new color, or enter new
values in the Hue, Sat, Lum, Red, Green, and Blue boxes. You can drag the
slider next to the color spectrum to adjust the new color's intensity.

New
A preview of the new color appears underNewon the right side of the dia-
log. ClickOKto accept the new color. TheColorsdialog closes.

Select
Click Select to color match to any color on the screen. The cursor changes
to an eyedropper. Move the cursor around the screen and the color under
New changes accordingly. Click the mouse when you find the color you
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255
Orange=255 102 0
255
Pink=255 153 204
255
Dark Brown=102 51
51 255
Powder Blue=204
204 255 255
Pastel Blue=153 153
255 255
Baby Blue=102 153
255 255
Electric Blue=102
102 255 255
Twilight Blue=102
102 204 255
Navy Blue=0 51 153
255
Deep Navy Blue=0 0
102 255
Desert Blue=51 102
153 255
Dodger Blue=19 137
255 255
Sky Blue=0 204 255
255
Ice Blue=153 255
255 255
Smalt Blue=0 104
208 255
Light BlueGreen-
n=153 204 204 255
Ocean Green=102
153 153 255

Martian Green=153
204 51 255
Dull Green=153 204
102 255
Chartreuse=153 255
0 255
Moon Green=204
255 102 255
Murky Green=51 51
0 255
Olive Drab=102 102
51 255
Khaki=153 153 102
255
Olive=153 153 51
255
Banana Yellow=204
204 51 255
Light Yellow=255
255 102 255
Chalk=255 255 153
255
Pale Yellow=255
255 204 255
Brown=153 102 51
255
Red Brown=204 102
51 255
Gold=204 153 51
255
Autumn Orange-
e=255 102 51 255
Light Orange=255
153 51 255
Peach=255 153 102
255
Deep Yellow=255
204 0 255
Sand=255 204 153
255

153 255
Light Violet=255
153 255 255
Violet=204 102 204
255
Dusty Plum=153
102 153 255
Pale Purple=204 153
204 255
Majestic Purple=153
51 204 255
Neon Purple=204 51
255 255
Light Purple=204
102 255 255
Twilight Violet=153
102 204 255
Easter Purple=204
153 255 255
Deep Purple=51 0
102 255
Grape=102 51 153
255
Blue Violet=153 102
255 255
Blue Purple=153 0
255 255
Deep River=102 0
204 255
Deep Azure=102 51
255 255
Storm Blue=51 0
153 255
Deep Blue=51 0 204
255
Dark Blue=0 0 128
255

Info Page
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The Info page for Range Ring Properties displays the Coordinate system,
Perimeter, and Area. Note that when Number of rings is greater than one,
the Perimeter and Area values are for the largest ring.

Group Objects
The Info page for Group Properties displays the number of Objects in
group. Each group object can be selected in the Contents window to dis-
play the object info.

Metafile
The Info page for Metafile Properties displays the Type of metafile,
Description, Number of records, and Size in bytes.

Image
The Info page for Image Properties displays the Pixel format, Size
(pixels), Size (bytes), and Image source.

New Attribute Name Dialog
The New Attribute Name dialog is opened after the Add button is
clicked in the Attributes section of Properties window Info Page or the
button in the Attribute Table.

Enter the new attribute name in the New Attribute Name dia-
log.

Attribute Name
Type the name for the new attribute in the Attribute name field.

OK or Cancel
Click OK and the new attribute is added to the object. Click Cancel and the
New Attribute Name dialog is closed without adding a new attribute.

Chapter 29 - Selecting and Arranging Objects

Selecting Objects
There are several ways to select objects in Surfer. An object is selected if
there is a bounding box with selection handles surrounding the object. The
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To move the location of individual items in the group object, click the
Features | Group | Start Editing command. Move the item to the new
desired location. Once you have completed moving the objects, click the
Features | Group | Stop Editing command to exit the group.

A group object can be transformed with the Home | Selection | Trans-
formcommand.

Ungroup
The Features | Group |Ungroup command is used to separate objects
that have been previously combined into a group object using the
Features | Group | Group command.

A grouped object can also be ungrouped in the Contents window by right-
clicking on the Group object and clicking Ungroup.

The Features | Group | Ungroup command can also be used on some
imported files: Golden Software Boundary .GSB, Atlas Boundary .BNA,
USGS .DLG, .LGO, .LGS, AutoCAD .DXF, Golden Software Blanking .BLN,
Metafiles, and some pasted objects.
Golden Software Boundary [.GSB]
Atlas Boundary [.BNA]
USGS [.DLG], [.LGO], [.LGS]
AutoCAD [.DXF]
Golden Software Blanking [.BLN]
Metafiles
Pasted objects

Editing Groups
Click the Features | Group |Start Editing command to manually add
new objects to a base layer, an empty base layer, or a grouped object.
Alternatively, right-click on a group or base layer and select StartEditing
from the context menu.

Base layers and groups can be edited. The Start Editing command is
enabled when a base (vector) layer or group is selected. Base (raster) lay-
ers cannot be edited. If you need to add vector features to a map with a
base (raster) layer, add an empty base layer to the map.

Edited Group
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The 3D view can also be changed by adjusting the values in the Envir-
onment properties Camera page.

Enter Pan Mode
Click the View | Pan | Pan command in the plot window, 3D View |
View | Pan command in the 3D view, or use the mouse wheel in the grid
editor to pan the current view.

To pan the current view:

1. Click the Pan command.
2. Click on a portion of the current view.
3. Hold the left mouse button down while dragging the view to a new

position.

Exit Pan Mode
Click on another toolbar button or press the ESC key to end pan mode.

Pan With A Wheel Mouse
You can use a wheel mouse to zoom realtime in the plot window, 3D view
window, and grid editor. You can use a wheel mouse to pan in the plot win-
dow, grid node editor, and 3D view. Rotate the wheel forward to zoom in,
or rotate the wheel backward to zoom out. Hold down the wheel button
straight down, and the cursor will turn to a closed hand. When the cursor
is a , drag the mouse to pan the plot window, grid node window, or 3D
view. Be sure to click straight down with the scroll wheel. The zoom is
changed so that the cursor location remains on the screen.

Redraw
Click the View | Redraw | Redraw command or press the F5 key on the
keyboard to redraw the window.

Auto Redraw
AutoRedraw is used to automatically redraw the image each time the
window contents or view is changed. Auto Redraw is on by default, and
this is indicated by a check mark beside the command. Click View |
Redraw | Auto Redraw to toggle the command on and off. If Auto
Redraw is disabled use Redraw or press the F5 key on the keyboard to
redraw the image.
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Import File Types
The File Types dialog opens when a file is imported and the file type is
not recognized.

The Select Format dialog appears when an unsupported or unknown file
type is selected.

Select a File Type
If a file format is not recognized, select a supported file type from the
Select a file type list in the File Types dialog. If the file type is not in the
list, and if the file is not an ASCII text file, you will not be able to use the
file directly. Save the file in another program as a different format.

Export
TheFile | Export command saves files as graphic files to use in other pro-

grams. Click the File | Export command, or the button on the quick
access toolbar, to open the Export dialog. The File | Export command is
disabled if there are no objects in the Surfer document.

Attribute Information
Where applicable, the export filter exports attribute information for lines,
polygons, and symbols. With contour maps, the File | Export command
can be used to export Z information to an attribute field for BLN, BNA,
CSV, DAT, GSB, GSI, KML, KMZ, MIF, and SHP files.

Export Dialog
Click the File | Export command to open the Export dialog.
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BLN Golden Software Blanking
(*.bln) KMZ Google Earth KMZ (*.kmz)

BMP Windows Bitmap Image
(*.bmp)

MIF MapInfo Interchange
Format (*.mif)

BNA Atlas Boundary (*.bna) PDF (Vector) (*.pdf)
CSV XYZ points (*.csv) PDF (Raster) (*.pdf)

DAT XYZ points (*.dat) PNG Portable Network Graphics
(*.png)

DXF AutoCAD Drawing (*.dxf) PNM Image (*.pnm)
EMFWindows Enhanced Metafile
(*.emf)

RGB SGI-RGB Image (*.rgb, *.r-
gba, *.bw)

EPS Encapsulated Postscript
(*.eps) SHP Esri Shapefile (*.shp)

GIF Image (*.gif) SUN Sun Raster Image (*.ras,
*.sun)

GPX GPS Exchange Format (*.gpx) TGA Targa (TrueVision) (*.tga)
GSB Golden Software Boundary
(*.gsb) TIF Tagged Image (*.tif, *.tiff)

GSI Golden Software Interchange
(*.gsi) WMFWindows Metafile (*.wmf)

JPG Compressed Bitmap Image
(*.jpg, *.jpeg) X AVS X-Image (*.x, *.ximg)

KML Google Earth KML (*.kml)

Export Options Dialog - Scaling Page
Many of the file formats have a Scaling page in the Export Options dia-
log.
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Specify scaling options on theScalingpage of theExport Optionsdialog.

Scaling Source
Scaling information can be retrieved frommultiple sources: Paper space
(page units), all map frame names in the Surfer file, any coordinate sys-
tem for each image in the Surfer file, and Saved settings. To select the
appropriate map, click on the existing map name and select the desired
map from the list. All objects are exported with the coordinates from the
Scaling source.

Surfer provides potentially useful scaling info whenever possible. If a
single Map is selected in the plot window, the map coordinate system is
used for the Coordinate System. If a single image is selected in the plot
window, the coordinate system for the image is used for the Coordinate
System. If more than one Map object is selected, the Coordinate System
is set to Paper space (page units). This can be changed to any of the Map
coordinate systems in the list and all objects will be exported to this
coordinate system.

If the application detects an unrotated 3-dimensional map object that is
viewed from directly overhead (i.e., it is really a 2-D map object) and that
map object is the only object being exported, it retrieves the (X,Y) data
extents from the map and makes those the Scaling source. Otherwise,
the application sets the Scaling source to Paper space (page units) so the
coordinates will be the same as the document page units.
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Show Position
When the Show position option is checked, the current cursor position is
displayed on the rulers. As the cursor is moved, the position indicator
moves within the rulers to show the exact page position of the cursor.
Uncheck this box to disable the cursor position in the rulers.

Ruler Divisions Per Page Unit
The Ruler divisions per page unit option controls the number of divisions
per page unit on the ruler. Select a value between 1and 99. To change the
value, highlight the existing value and type a new number or click the
to increase or decrease the number of divisions. The number of divisions
are in page units. Set the page units on the General page of the Options
dialog.

Grid Divisions Per Page Unit
The Grid divisions per page unit option controls the number of divisions
per page unit on the grid. Select a value between 1 and 99. To change the
value, highlight the existing value and type a new number or click the
to increase or decrease the number of divisions. The number of divisions
are in page units. Set the page units on the General page of the Options
dialog.

Options - Default Properties
Use the Default Properties pages in the Options dialog to specify the
default line, fill, symbol, font, and label properties used when creating new
objects.

The Options Dialog
Click the File | Options command to open the Options dialog. Click on
the Line, Fill, Symbol, Font, or Label link under the Default Properties
option on the left side of the dialog to open the appropriate default setting
page.

Customize the Defaults options in the Options dialog.
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Line
Line properties are used to specify the default line style, color, opacity,
and width. Some examples of where this is used include axes, stand-
alone lines, and the outer border of rectangles, ellipses, and polygons.
Click the Line option on the left side of the dialog to open the Line Prop-
erties page. Make any changes and click OKto make the default line
changes.

Fill
Fill properties specify the fill pattern, foreground and background colors,
foreground and background opacity, and allow custom images to be impor-
ted in the file. The fill properties are used to color the interior of polygons,
rectangles, and ellipses. Click the Fill option on the left side of the dialog
to open the Fill Properties page. Make any changes and click OK to
make the default fill changes.

Symbol
Symbol properties include the symbol, symbol set, fill color, fill opacity,
line color, line opacity, and size. These properties are used for stand-
alone symbols, post maps, and imported graphics that do not use a spe-
cific symbol. Click the Symbol option on the left side of the dialog to open
the Symbol Properties page. Make any changes and click OK to make
the default symbol changes.

Font
Font properties specify the default face, style, size, color, opacity, and
text alignment. Some examples of where this is used include stand-alone
text, axis labels, post map labels, and contour labels. Click the Font option
on the left side of the dialog to open the Font Properties page. Make any
changes and click OK to make the default font changes.

Label Format
Label format properties specify numeric display for labels. The label type,
prefix, suffix, number of significant digits, thousands symbol, and abso-
lute value may be set. Click the Label Format option on the left side of the
dialog to open the Label Format page. Make any changes and click OK to
make the default label changes.

Default Settings
The File | Defaults command opens the Defaults dialog. The Defaults
dialog controls most of the default settings used in Surfer’s commands.
These settings are saved in a .SET setting file, and are reloaded whenever
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click Add>>. Move the separator to the desired position.
3. To delete a command, select the command from the list on the right.

Click the <<Remove button and the command is removed from the
list on the right.

4. To rearrange commands or move separators, click on the command
or separator name from the list on the right that you want to move.
Click the up and down arrow buttons on the far right to move the
command up or down the list. Commands are shown in the exact
order that they are displayed in the Quick Access Toolbar.

5. To reset the Quick Access Toolbar to the default display, click the
Reset button below the list on the right side of the dialog.

6. Click OK and all changes are made.

Keyboard Shortucts
Click the Customize button next to Keyboard shortcuts to add, remove, or
change the keyboard shortcuts in Surfer. The Customize Keyboard dialog
is displayed.

Keyboard Commands
Keyboard commands can be used to increase efficiency and precision in
the Surferenvironment.

Plot Window
You can use the keyboard to move the pointer within the plot window, to
select objects, and to move objects.

l The ARROW keys move the pointer within the plot window.
l Pressing the SPACEBAR is equivalent to clicking the left mouse but-
ton.

l Press CTRL+TAB to change the active page in a dialog.

Menu Commands
The keyboard can be used to access the menu commands.

l Hold down the ALT key and pressing an underlined letter in the menu
bar.

l When the menu is displayed you can access a command by pressing
the underlined letter in the command.

Dialogs
The keyboard can be used to move around in a dialog.
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To reset all shortcuts to the defaults, click ResetAll.

Chapter 33 - Automating Surfer

Introduction to Scripter
Golden Software ScripterTMis a program for developing and running
scripts.Surferoperations can be controlled automatically by scripts. A
script is a text file containing a series of instructions carried out by a
script interpreter program when the script is run. Instructions are written
in a Visual BASIC-like programming language.

You can do practically everything with a script that you can do manually
with the mouse or from your keyboard. Scripts are useful for automating
repetitive tasks, consolidating a complicated sequence of steps, or acting
as a "front end" to help novice users access Surfer's capabilities without
having to become familiar with Surfer. In addition, scripts can integrate
the features of several programs. For example, you could, with a single
script, open a data file in Microsoft Excel, transfer the data to Surfer, cre-
ate a map, and copy the map to Microsoft Word.

Scripter offers many features to help you write, edit, and debug scripts.
Its features include language syntax coloring, a list of the procedures
defined in the script, an object browser for examining procedures avail-
able in external objects, a visual dialog editor, break points, single-step
execution (including options to step over and to step out of procedures), a
watch window for displaying the values of script variables, and others.
The Surfer Automation object model is displayed with the Surfer Object
Hierarchy tree.

As an example, suppose you are monitoring groundwater levels in an
area. Each week you collect XYZ data, create a contour map from this
data, print the map, and save it in a Surfer file [.SRF]. The example
scripts provide examples that automate these tasks. The sample script
asks for the XYZ data file, creates a grid file, produces a contour map,
prints the map, and saves it in a file. A person using the "front-end" script
would not have to know anything about Surfer in order to create a con-
tour map from the raw water level data.

Golden Software recommends that Windows 7 users run the program as
administrator for best results.

Start the Scripter Program
To start the Scripter program, select it from the Windows Start menu.
Scripter is installed in the same program group as Surfer. If Scripter is
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ViewshedLayer IViewshedLayer
WatershedLayer IWatershedLayer
Window IWindow
Windows IWindows
Wireframe IWireframe
WksCellFormat IWksCellFormat
WksDocument IWksDocument
WksPageSetup IWksPageSetup
WksRange IWksRange
WksStatistics IWksStatistics
WksWindow IWksWindow

Object Hierarchy
The following image shows the Surfer automation object model. To
access a particular object you must traverse the object hierarchy using
the methods and properties provided by the objects. This chart shows
objects that provide access to other objects. Collection objects are con-
tainers for groups of related objects. Non-container objects represent a
specific part of Surfer.
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Improve Automation Performance

Turning off screen updating can greatly increase the performance of Auto-
mation when you want to perform a number of actions that cause screen
redraws. You can achieve this efficiency by setting ScreenUpdating to
false, performing the repetitive operations, and then turning ScreenUp-
dating back on. When ScreenUpdating is turned back on, all windows will
be redrawn in the new state.

Automation Examples

In addition to the examples found in the Table of Contents Examples book
within the Surfer Automation book, there are many more examples for
your use.

l The SCRIPTS folder in the Surfer directory contains sample [.BAS]
files to use in Scripter. By default, the SCRIPTS folder is located at:
C:\Program Files\Golden Software\Surfer\Samples\Scripts.

l In addition, each object, method, and property contains an example
in the Automation help. The methods and properties contain only a
few lines for the example.

l Click on the Used By link for an example on how to tunnel through
the hierarchy to the method or property.

l Some methods and properties contain a link showing a full example
of the object.

l Sample scripts are available for download at the Where Can I Find
Surfer Script Examples article in the Surfer support Knowledge
Base.

Creating and Printing a Contour Map

This example automates the process of creating a contour map to visu-
alize changes in groundwater levels. The script prompts the user for a
data file, creates a grid from the file, creates a contour map, prints the
map, and saves the map in a Surfer file [.SRF].

Sub Main

    'Declare object and string variables used in the script
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    Dim SurferApp, Plot, ContourMapFrame,ContourLayerAs Object

    Dim InFile, GridFile,

    'Create the Surfer Application object and assign it to the "Surfer-
App" variable

    Set SurferApp = CreateObject("Surfer.Application")

    SurferApp.Visible = True 'Make Surfer visible

    'Prompt the user for the name of the data file to process.

    InFile = GetFilePath("","DAT;TXT;CSV;XLS",CurDir(), Select data file,
0)

    If InFile = "" Then End 'Can't continue: no file was selected

    'Get file name without the extension (for example, "week5.txt"
becomes "week5")

    BaseName = InFile

    ExtStart = InStrRev(InFile,.)

    If ExtStart 1 Then

    'Create a grid from the specified data file using the Kriging
algorithm

    GridFile = BaseName + .

    SurferApp.GridData DataFile:=InFile, Algorithm:=srfKriging, _

    DupMethod:=srfDupNone, ShowReport:=False, OutGrid:=GridFile

    'Create a plot document in Surfer and assign it to the variable named
"Plot"

    Set Plot = SurferApp.Documents.Add(srfDocPlot)

    'Create a contour map. Assign the map frame to the "ContourMapFrame
variable

    Set ContourMapFrame =

    'Assign the contour map properties to the variable named "Con-
tourLayer"

    Set ContourLayer = ContourMapFrame.Overlays(1)

    ContourLayer.FillContours = True 'Fill the contour map levels

    Plot.PrintOut 'Print the page on the default printer

    Plot.SaveAs(BaseName + ".srf") 'Save the map

End Sub

Opening, Saving, and Closing Documents
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TheDocumentscollection provides access to theSurferfile commands. Use
theDocumentobject’s "Open" method to open an existing plot, worksheet,
or grid file. Use the Add method to create a blank plot or worksheet. The
SaveAll method saves all open documents, and the CloseAll method
closes all open documents. To save or close an individual document, use
theDocumentobject’s Save, SaveAs, and Close methods.

Sub Main

Set SurferApp = CreateObject("Surfer.Application")

SurferApp.Visible = True

' Create a blank plot

SurferApp.Documents.Add srfDocPlot

' Create a blank worksheet

SurferApp.Documents.Add SurferAppDocWks

' Open an existing plot

filename$ = GetFilePath(,SRF)

if filename$   Then

  SurferApp.Documents.Open filename$

End If

' Open the sheet named "Sheet1" from an Excel file

filename$ = GetFilePath(,XLS)

If filename$   Then

  SurferApp.Documents.Open filename$, Sheet=Sheet1

End If

' Close the active document

SurferApp.ActiveDocument.Close

' Save the active document using its current name

If Not SurferApp.ActiveDocument.Saved Then

  SurferApp.ActiveDocument.Save

End If

' Save the document whose window caption is "Plot1"

SurferApp.Documents("Plot1").SaveAs "MyDocument

' Close all documents

SurferApp.Documents.CloseAll

End Sub
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Creating a Variogram with Scripter

The Variogram object represents a variogram. A Variogram object is a
type of Shape object. Create a new Variogram using the Shapes col-
lection’s AddVariogrammethod. The AddVariogrammethod returns a ref-
erence to a Variogram object. Use the properties and methods of the
Variogram object to access information about the computed variogram
and to modify the options.

A VarioComponent object represent one component of a variogram
model. When you use the Kriging algorithm to create a grid file, you can
specify the variogrammodel to use by passing an array of Vari-
oComponent objects to the Application object’s GridData method. Create
a VarioComponent by calling the Application object’s NewVarioComponent
method. Use the Variogram object’s Model property to obtain the array of
VarioComponent objects used by a variogram.

The following subroutine creates a Variogram object, and then creates a
grid file using the computed variogram components.

Sub GridWithComputedVariogram(plot As Object,

    ' Create a variogram.

    Set v = plot.Shapes.AddVariogram (

    ' Create a grid using the computed variogram

    plot.Application.GridData DataFile:=datafile, Algorithm := Surfer-
AppKriging, _

    KrigVariogram := v.Model,ShowReport := False, OutGrid := grid

    ' Delete the variogram

    v.Delete

End Sub

The next subroutine creates two VarioComponent objects and creates a
grid based on these variogram components.

Sub GridWithStaticVariogram(plot As Object, datafile As String, grid As
String)

    ' Get the Application object

    Set SurferApp = plot.Application

    'Create two VarioComponent objects and store them in an array

    Dim components(1 To 2) As Object
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coordinates will form a separate polyline in the blanking file.
5. When you are finished defining the polyline(s), click File | Save As

in the Digitized Coordinates window, and save the file as a BLN
file. Press ESC or choose any tool button to exit digitize mode.

Draw it in the Plot Window
You can also draw the objects you want over your map and export them
to a BLN file. To do this:

1. Select your existing map and click Map Tools | Add to Map| Layer |
Empty Base. That will add an empty base map layer, called Base, to
your map. You can see this in the Contents window.

2. Select the new empty base map layer in the Contents window and
click Features | Group | Start Editing. You are now "inside" the base
layer group.

3. You may want to zoom in a few times so you can see the map
clearly.

4. Click Features | Insert | Polyline and draw the polyline over the map.
You can use the scroll bars on the sides of the window when drawing
the polyline.

5. Double click when you are finished to end the polyline. Now the base
map layer has one polyline object in it. Draw as many polylines as
needed.

6. Press the ESC key on the keyboard to exit draw mode.
7. Click Features | Group | Stop Editing to exit the base layer

group.
8. Turn off the four axes in the Contents window (clear the visibility

check boxes) and any other map layers (e.g. the contour layer).
9. Go to File | Export.
10. In the Export dialog, choose a location to save the file, give the file

a name, and choose to save it as BLN Golden Software Blanking
(*.bln).

11. Click Save.
12. In the Export Options dialog, click Save again and the file is cre-

ated.

Create Manually in a Text Editor
You can also simply enter the vertex coordinates for the polylines in a text
editor or the Surfer worksheet. This method is best if you have known X,Y
values for your line segments. The BLN format is a one-line header fol-
lowed by a list of XY coordinates for the object. The header is simply the
number of data points in the object. Then save the file with a BLN exten-
sion.
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Below is an example of the proper format for four separate 2-point poly-
lines. The header consists of the number of points in the line.

2

-170.036813503, 41.2459673979

-157.773313416, 57.8892889456

2

-103.171471766, 40.3700031059

-81.5643300805, 51.7575389017

2

-106.091352739, 26.0625638538

-120.398791991, 44.1658483712

2

-119.230839602, 35.9901591629

-155.729396734, 19.9308138099

Note: You can view your BLN file in Surfer using the Home | New Map |
Base command.

BNA Atlas Boundary File Description

Atlas Boundary .BNA File Description
Surfer imports and export Atlas Boundary files .BNA.

The Atlas Boundary File .BNA is an ASCII format file used to store spatial
information including areas, curves, ellipses and points. Spatial inform-
ation is only concerned with the location of objects in space (i.e., their
coordinates) and not with their attributes (such as line or fill style, marker
symbol used, text labels, etc.).

File Format
The general format of the file is:

"Pname 1", "Sname 1", type/length

x1,y1

x2,y2

...

xn,yn

"Pname 2", "Sname 2", type/length

x1,y1

x2,y2

...

xn,yn

Pname
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FileLLY N.N

Set scaling
rectangle
lower left Y
value.

FileURX N.N

Set scaling
rectangle
upper right X
value.

FileURY N.N

Set scaling
rectangle
upper right Y
value.

Remarks
Scaling rectangle parameters have changed between Surfer 8 and
Surfer 9 and newer versions. For example:

Use FileURX instead of BNAUpperRightX.

Use PageLLY instead of APPLowerLeftY.

Older rectangle-coordinate parameters are still supported, but in new
scripts use of the current parameter names is recommended.

Boolean values within options strings are not equivalent to Booleans in
Scripter BASIC. Use “1” instead of “True” and “0” instead of “False”.

Atlas Boundary (BNA) Examples
The Atlas [.BNA] file is used to store geographic information including
areas, curves, and points. This format is not commonly used in Surfer.

Alternate BNA Format
"Pname 1", "Sname 1", type/length, x1, y1, x2, y2, x3, y3, ... xn,
"Pname 2", "Sname 2", type/length, x1, y1, x2, y2, x3, y3, ... xn,

Examples of the Format for Different Objects
Example 1: Polygon
This is an example of a polygon. The polygon has both a Primary and Sec-
ondary ID.
"CO","Colorado",7
-102.073,37.0033
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-103.015,37.01
-103.106,37.01
-109.064,37.0033
-109.08,41.0091
-102.081,41.0157
-102.073,37.0033

Example 2: Curve
This is an example of a curve. In this example, this curve does not have a
Primary or Secondary ID, although they can be assigned for curves by typ-
ing the information in the BNA file.
"","",-10
535.954,1681.83
541.209,1241.31
1166.1,1466.83
672.581,1723.87
604.268,1351.66
1260.25,1089.36
1260.25,1571.92
535.954,1792.18
132.202,1262.33
1260.25,837.565

Example 3: Point
This is an example of a point. The point has both a Primary and Sec-
ondary ID.
"Well HA-11"," Hansford Field,1
-104.351,37.847

CLR Color Spectrum File Format

CLR Color Spectrum File Format
Color spectrum files .CLR are used to define a spectrum, or continuous
gradation of colors. This is specified by a series of anchor points with asso-
ciated colors. The colors between anchor points are interpolated from the
nearest anchor points.

The basic format consists of an ASCII file with header information on the
first line. Subsequent lines specify anchors points, one anchor point per
line.
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The header consists of the following space-delimited fields:

Element Description
Id case-sensitive string "ColorMap" without the quotes

Version format version number, this should be set to 1, 2, or
3

InterpMethod
interpolation method between anchors, this should
be set to 1 for versions 1 or 2 and set to the desired
interpolation method (0 - 9) for version 3

ColorNodes the number of color anchor nodes in the CLR file (ver-
sion 3 only)

OpacityNodes the number of opacity anchor nodes in the CLR file
(version 3 only)

Subsequent lines define the color anchor points, one per line. Alpha is not
included in Version 1 files. Each line has the following space-delimited
fields:

Element Description

Position

The position is the floating point percentage value (from
0.0 to 100.0). Positions must be specified in increasing
order from 0 to 100 percent, and the 0 and 100 percent
positions must be specified in the file.

Red red color component (0 to 255)
Green green color component (0 to 255)
Blue blue color component (0 to 255)

Alpha opacity component (0 to 255). 0 is fully transparent. 255
is fully opaque.

In version 3 CLR files, the final set of lines define the opacity anchor
points, one per line. Each line has the following space-delimited fields:

Element Description

Position

The position is the floating point percentage value from
0.0 to 100.0. Positions must be specified in increasing
order from 0 to 100 percent, and the 0 and 100 percent
positions must be specified in the file.

Opacity The opacity is the floating point percentage value from
0.0 to 100.0.
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Examples
In the following example, the anchor points are at 0, 50, and 100. The zero
position is a slightly transparent blue, the 50 percent anchor is mostly
transparent green, and the 100 percent position is fully opaque yellow.

ColorMap 1 1

  0 0 0 255

 50 0 255 0

100 255 255 0

ColorMap 2 1

    0.000000 0 0 255 200

   50.000000 0 255 0 20

  100.000000 255 255 0 255

ColorMap 3 0 3 3

0.00000000000000000 0 0 255 255

50.00000000000000000 0 255 0 255

100.00000000000000000 255 255 0 255

0.00000000000000000 78.43000000000000682

50.00000000000000000 7.89473684210526283

100.00000000000000000 100.00000000000000000

It is also possible to have coincident anchor points in a color file. Anchors
and colors are interpreted in order from 0 percent to 100 percent. In the
case of coincident points, you can create maps with distinct boundaries,
similar to the example shown here.

ColorMap 2 1

    0.000000 255 0 0 255

   50.000000 255 255 0 255

   50.000000 0 0 255 255

  100.000000 255 255 255 255

ColorMap 3 0 4 2

0.00000000000000000 0 0 0 255

50.00000000000000000 0 220 0 255

50.00000000000000000 136 136 0 255

100.00000000000000000 216 0 216 255

0.00000000000000000 100.00000000000000000

100.00000000000000000 100.00000000000000000

There are many sample .CLR files located in the samples folder. A popular
.CLR file is RAINBOW.CLR. The following example shows the format of
RAINBOW.CLR:
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KML KMZ Google Earth Keyhole Markup File Description

KML/KMZ Google Earth Keyhole Markup File Description
Surfer can import and export .KML and .KMZ files. Surfer exports
KMZ/KML with TIFF images, which is not supported by all applications.

.KML and .KMZ files are imported into Google Earth to display information,
such as contour maps or point locations, on Google Earth maps. Both .KML
and .KMZ files contain the same information. The difference is that .KMZ
files are compressed versions of .KML files. When exporting to .KML or
.KMZ files, images are exported to the same directory specified by the
Export dialog.

Coordinate System
.KML and .KMZ files require that the coordinates be in latitude and lon-
gitude degrees. This means that the Map object in the Contents window is
converted to lat/long (WGS84) when exporting. The program does this
conversion internally. No change is needed to the Map.Note: It is import-
ant to the Scaling source is Map in the Export OptionsScaling page. If
the Scaling source is Paper space (page units) the map will end up in
Africa.

Attributes
The first and second attributes for polyline, polygon, and symbol objects
are automatically exported to all .KML and .KMZ files. The first attribute is
used for object names. The second attribute is used for an object's
description. For contour maps, the elevation is exported to the polyline
object name for all polylines in the contour map.

Import Options Dialog
See KML Google Earth Import Options Dialog

Import Automation Options
See KML Google Earth Import Automation Options

Export Options Dialog
See KML Export Options Dialog, Scaling, Spatial References

Export Automation Options
See KML Export Automation Options
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2 = Import as
text
3 = Import as
marker and
text

as text with val-
ues 2 and 3.

IconPointsMode

0 = Not impor-
ted
1 = Import as
marker sym-
bols
2 = Import as
text
3 = Import as
marker and
text
4 = Import as
icon images (if
available)

1

Specifies how
placemarks with
icon style are
imported. Place-
marks must be
named to import
as text with val-
ues 2 and 3.

ImportInvisible
0 = False
1 = True

0

Specifies
whether place-
marks are impor-
ted even when
marked invisible.
1 to import all
placemarks. 0 to
import only vis-
ible placemarks.

KML/KMZ Google Earth Export Options Dialog
When using the File | Export command to export to a .KML or .KMZ file,
the Export Options dialog specifies the Scaling options and Spatial Refer-
ence options. In addition, the KML Options page is available to control
how exported objects are created in the .KML or .KMZ file.

Coordinate System
.KML and .KMZ files require that the coordinates be in latitude and lon-
gitude degrees. This means that the Map object in the Contents window is
converted to lat/long (WGS84) when exporting. The program does this
conversion internally. No change is needed to the Map.

Attributes
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The first and second attributes for polyline, polygon, and symbol objects
are automatically exported to all .KML and .KMZ files. The first attribute is
used for object names. The second attribute is used for an object's
description. For contour maps, the elevation is exported to the polyline
object name for all polylines in the contour map.

Export Options Dialog
The Export Options dialog is displayed when exporting a Google Earth
.KML or .KMZ file. The dialog controls determine how text, symbols, poly-
gons, and polylines are treated when exporting these files.

Set the KML options in the Export Options dialog.

Text Objects
When the Text objects is set to Export as placemark pins with text descrip-
tions, text is output as point placemarks with the text as the object name.
These appear in Google Earth as yellow pushpins. This is the default Text
objects setting.

Changing the Text objects option to Export as rendered curves/areas con-
verts all text to polylines and/or polygons, as appropriate. Changing the
Text objects to Export as labels converts the text to placemarks where
the placemarks visible markers is the actual text. Unlike rendered text,
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the label stays the same size on the screen as the Google Earth view is
zoomed in and out. Changing the Text objects to Don't export text objects
removes all text from the .KML or .KMZ file.

Marker Objects
When the Marker objects is set to Export as icon pictographs (GIF
format), symbols are saved to .GIF files. A .GIF file is created for each
unique symbol in the Surfer file. When sending the .KML or .KMZ file to
other users, be sure to include all .GIF files, as well. Otherwise, symbols
will not appear. Small red boxes will appear at the locations in Google
Earth, indicating the symbols are not found. This is the default Marker
objectssetting.

Changing the Marker objects to Export as placemark pins, converts all
symbols to Google Earth yellow pushpins. Changing the Marker objects to
Export as rendered curves/areas, converts all symbols to polylines and
polygons, as appropriate. Changing the Marker objects to Don't export
marker symbols removes all symbols from the .KML or .KMZ file.

Polygon Objects
When the Polygon objects is set to Export using application transparency,
the polygons are exported with the transparency option set in the Prop-
erties window. This is the default option.

Changing the Polygon objects to Export all areas as opaque, makes all
polygons in the .KML or .KMZ file 100% opaque. No transparency is shown
for any objects. Changing the Polygon objects to Export all areas with
50% transparency makes all polygons 50% transparent, regardless of the
transparency level in the Surfer file. Changing the Polygon objects to
Don't export areasremoves all polygons from the .KML or .KMZ file.

Polyline Objects
When the Polyline objects is set to Export using application transparency,
the polylines are exported with the transparency option set in the Prop-
erties window. This is the default option.

Changing the Polyline objects to Export all curves as opaquemakes all
polylines in the .KML or .KMZ file 100% opaque. No transparency is shown
for any objects. Changing the Polyline objects to Don't export
curvesremoves all polylines from the .KML or .KMZ file.

Line Width
When the Line width is set to Fixed width for all lines, in KML pixels, the
line width for all lines in the .KML or .KMZ file are the same width. Set the
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the lattice.
BM_TYPE_MIN = Minimum value of
the inherent data type.
BM_TYPE_MAX = Maximum value of
the inherent data type.
BM_FIXED = A user specified value

FixedBlankValue Used if BlankMethod is BM_FIXED. No

LVL Level File Format

Level File Format
Level .LVL files are used to specify level and property data for various
map types within Surfer. Level files are ASCII files with one record per
line. Fields within the line are separated by commas or white space. Com-
ments are delimited by a single quote character, and may be placed at the
beginning of a line or the end of a record.

LVL Format 1
There are three different forms of the level file format. The first and
simplest form consists of a single elevation value per record. For example,
the following file can be used to specify logarithmic intervals for a contour
map:

0.1

1

10

100

1000

LVL Format 2
The second form of the level file format is indicated by specifying the LVL2
keyword on the first line. In this form of level file, each subsequent record
has the following general syntax:

Level Flags LColor

The fields are space delimited and defined as follows:
Element Description
Level Level is the Z value of the level.

Flags Flags represents labels and hachures where 0=normal
(no labels, no hachures), 1=labeled, 2=hached, and
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Surfer, the attribute name will automatically be renamed to start with an
underscore. For example, the attribute name1tablewill be renamed to_
1table.

Attributes
All attributes for all polyline and polygon objects are automatically expor-
ted to all .MIF files. For contour maps, the Z value is exported as the
"ZLEVEL" attribute for all polylines in the contour map.

Loading .MIF Files
MapInfo .MIF files can be loaded with the File | Import and Home | New
Map | Base commands.

Import Options Dialog
No import options dialog is displayed.

Import Automation Options
See MapInfo Interchange Format (MIF) Import Automation Options

Export Options Dialog
See MapInfo Interchange Format (MIF) Export Options Dialog

Export Automation Options
See MapInfo Interchange Format (MIF) Export Automation Options

MapInfo Interchange Format .MIF Import Automation Options
Since the Import Options dialog is not displayed when the program is
driven from an automation script, an options string can be specified in the
script. The string consists of comma-separated parameters, which specify
the behavior of the various import options. A typical example would be:

 "Defaults=1,AreasToCurves=1"

This would first set all import options to their default values, then set the
AreasToCurves option value to one, which would specify that any areas
imported be converted to closed curves.

Option Action Default
Defaults=1 Set all options to their default val- No

- 1620 -







Surfer User's Guide

MapInfo Interchange Format .MIF Export Automation Options
Since the Export Options dialog is not displayed when the program is
driven from an automation script, an options string can be specified in the
script. The string consists of comma-separated parameters, which specify
the behavior of the various export options. A typical example would be:

 "Defaults=1,AreasToLines=1"

This would first set all export options to their default values, then specify
that all areas be output as lines.

Option Action Default Description

AreasToCurves
0 = No
1 = Yes

0

Output poly-
gons to expor-
ted MIF file as
polylines.

RenderMarkers
0 = No
1 = Yes

0

If set to 0,
marker symbols
will be output to
the export file
as marker
objects. If set to
1, marker sym-
bols will be out-
put to the
export file as
polylines and
polygons to
retain the shape
and look of the
symbol.

RenderText
0 = No
1 = Yes

0

If set to 0, text
will be output to
the export file
as text objects.
If set to 1, text
will be output to
the export file
as polylines and
polygons to
retain the shape
and look of the
font face.
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l Dictionaries, collections of objects indexed by Names
l Streams, usually containing large amounts of data
l The Null object

Import
Click the Home | New Map | Base command to create a base map from a
PDF file. Click the File | Import command to import the PDF file as a group
of objects or images. See PDF Import Options Dialog

Export
Click the File | Export command to export as a PDF (Raster) (*.PDF) file
or a PDF (Vector) (*.PDF) file. Alternately, you can use the File | Print
command to print to a PDF driver if you have one installed.

GeoPDF
When a map with a defined coordinate system is exported to a Vector PDF
file format, a GeoPDF file is created automatically. The scaling source for
the GeoPDF is changed on the Scaling page in the Export Options dialog.
When a map with a defined coordinate system is exported to a Raster PDF
file format, the georeference options for the GeoPDF are changed on the
Scaling and Spatial References pages in the Export Options dialog. The
Internal file format option must be checked on the Spatial References
page to create the GeoPDF.

An add-on, such as TerraGo toolbar, may be needed to view the GeoPDF
options in Adobe's Acrobat or PDF Reader programs. The map layer and
map must have an assigned coordinate system in Surfer prior to the
export.

GeoPDF files can be imported as a base map in Surfer.

PDF Import Options Dialog
The PDF Import Options dialog is displayed when importing PDF files.
Vector graphics from the PDF file are imported as lines and polygons.
Raster graphics from the PDF file are imported as images.

GeoPDF
When the PDF file is a GeoPDF file and contains coordinates, the PDF is
imported with the georeferenced coordinate system.
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The Import Options dialog controls what is imported from the PDF file.

Import Which Elements
Select which elements you wish to import from the PDF in the Import
which elements section.

l Select Vector and raster graphics to import both vector and raster
graphics from the file.

l Select Raster graphics (images) to import only images from the file.
l Select Vector graphics (lines and polygons) to import only polylines
and polygons from the file.

A PDF file may not contain both graphic types. Selecting Vector graphics
(lines and polygons) when the PDF file contains only raster graphics will
result in an empty import. If you are unsure which graphics types are
present in the PDF file, select Vector and raster graphics.

Choose Vector Layers
A PDF with vector graphics may contain multiple vector graphic layers.
The Choose Vector Layers option is available when Vector and raster
graphics or Vector graphics (lines and polygons) is selected. Click Choose
Vector Layers to select which vector layers to import from the PDF in the
Choose Import Layers dialog.
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The Choose Import Layers dialog controls which vector layers impor-
ted from the PDF file.

Layers with a selected check box are imported. Layers with a cleared
check box are not imported. Click the check box to select or deselect the
layer. Click Select All to select all layers. Click Clear All to clear all layers.
At least one layer must be selected in the Choose Import Layers dia-
log.

Raster Options
The Raster options section includes the import options for raster graphics.

Resolution
The Resolution option controls the resolution of the imported images.
Available options are 50, 75, 100, 125, 150, 200, 250, 300, 600, or Custom
DPI. The higher the DPI, the clearer the image is when imported, but the
larger the file size. The default is 150 DPI. When Custom DPI is selected,
type a value into the Render resolution box to specify the resolution of the
imported image. The Render resolution Custom DPI value must be
between 50 and 1200.

Alternate Rasterizer
The Use alternate rasterizer plug-in option uses a different import filter to
read in raster graphics. If the raster graphics appear incorrect after import
when the Use alternate rasterizer plug-in option is cleared, import the PDF
with the Use alternate rasterizer plug-in option selected.
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PageURX N.N

Set application
page rectangle
upper right X
value.

PageURY N.N

Set application
page rectangle
upper right Y
value.

FileLLX N.N
Set scaling rect-
angle lower left X
value.

FileLLY N.N
Set scaling rect-
angle lower left Y
value.

FileURX N.N
Set scaling rect-
angle upper right
X value.

FileURY N.N
Set scaling rect-
angle upper right
Y value.

ZMAP Zmap Grid File Format

Z-MAP Plus Grid .GRD File Description
Surfer imports and exports Z-Map Plus ASCII grid files. This import filter
only supports the GRID type of the Z-Map Plus formats.

File Description
Z-Map Plus grid files are used by Geographix applications such as IsoMap
to store gridded elevation data.

The format has several file extensions: .ASC, .DAT, .GRD, .XYZ, .ZMAP,
.ZYC, .ZYCOR

The data are written a column at a time from the left side to the right side
of the grid.

Loading Z-Map Plus Files
Z-Map Plus .ASC, .DAT, .GRD, .XYZ, .ZMAP, .ZYC, .ZYCOR files can be
loaded to create a grid based map (e.g.Home | New Map | Contour)
with the Open Grid dialog, or when using the functions in the Gridmenu.
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active cell location box 178
ActiveX automation members 1349
ActiveX automation objects 1350
actual size 1239
Add 154, 952
add a color scale bar to a 3D wireframe 888
add a color scale bar to a filled contour map 887
add a map background color 865
add a map layer 868, 952
add attribute information 393, 1204
add axis 899
add base layer 580
add blank line 1558
add component 386
add contour labels 127, 673
add contour levels 644
add cross section 894
add data source 843
add grids 568
add image base map 580
add information about the map 393, 1204
add layer 868
add levels 640, 644
add map 868, 952
add map source 843
add metadata information 393, 1204
add method 1360
add profile 894
add scale bar 869
add section 894
add sever 843
add slice 894
add symbols to text 1382
add text 148, 1078
add to map 868
add, delete, and move contour labels 127
adding a color scale 141
adding a color scale bar 886-887
adding a map layer 137, 952
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Z moment statistics 335
Z order statistics 337-338
Z scale 855
Z scale factor 532, 759
Z value 559
Z value at a point 563
Z value of grid at a point 567
Z values in the data file 717
ZMAP 1716
zoom 465, 1235-1238
zoom actual 1239
zoom full screen 1239
zoom in 465, 1235
zoom out 465, 1236
zoom page 1235
zoom realtime 1238
zoom rectangle 1238
zoom selected 1237
ZYC 1716
ZYCOR 1716
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