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Chapter 1. Introduction
1.1. About Cartographica

Cartographica™ isaGeographic Information System (GIS) package for the Macintosh. Itisused to create,
analyse and present geospatial data.

1.2. Projections, Coordinate Systems, and Datum

Mapping the Earth requires a mathematical projection that enables usto view a spherical body on a two-
dimensional surface. The problem of representing a sphere on a 2-D surface isthat in almost all cases at
least some part of the map becomes distorted dueto the curvature of the Earth. To account for this problem,
we have created Geographic Coordinate Systems (GCS) and datums to better represent our objects of
study. Geographic Coordinate Systems contain X, Y, and Z data that provide standardized locations of
objects on Earth. X coordinates generally describe longitudinal data, Y coordinates describe latitudinal
data, and Z coordinates typically describe an elevation. Not all GCSs are the same once projected on a
map because they are based on different datums that allow for specificity in mapping.

Geographic Coordinate Systems must be defined by a datum, which are sets of reference points on the
Earth’s surface. Because there are literally an infinite number of ways to view the Earth, it is critical to
account for distortion in specific areas. For example, if we are studying the dispersion of moose in Alaska
then we would likely not want to use the same datum in a study of kangaroo in Australia. Using specific
datums allows us to get the most accurate depiction of the location that we are studying.

Generaly, GIS programs such as Cartographica can quickly translate datumsif they are originally projected
on different or non-specific datums.

A common tranglation that users might encounter isif dataisn't projected using the WGS 84 datum. WGS
84 or World Geodetic System (1984), is a standard datum for many GIS and GPS devices, and is the only
world wide datum. A user that brings in data collected from a GPS device and then attempts to map the
datawith aspecific datum, might find that their map is not accurately projected. Cartographicacan account
for this by trandating data to an already established datum like WGS 84. We have incorporated NTv2
support to provide accurate mapping between NAD27 and NAD83.

1.3. Features

Cartographica's most basic unit of information is an Feature. A feature isageometric container for inform-
ation. Usually, we represent a feature as a point, line, polygons, or imagery. Point data is the most basic
and represents alocation in 2d or 3d space. Line data is the next most complex and represents a series of
pointsin aparticular direction which are connected. Polygon (also sometimes called Area) dataisthe most
complex data and represents a series of points which surround an area, optionally containing "holes" that
cut areas out.
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Figure 1.1. Data Features

Multi-part Features

All featuretypesare availablein single and Multi-part features. M ulti-part features provide away to consider
agroup of geographical elements asasingle unit. This can be helpful for representing many types of data.
For example, multi-point features (multi-part points) can represent grouped locationsfor aparticular event
type or time period; multi-line features can deal with maintaining asingle record for aroad that is discon-
tinuous; and multi-area features can provide a single feature to represent an archipelago. These are just
examples, and you can use them in unique ways to represent your data.

1.4. Layers

In Cartographica, datais organized into Layers. A Layer consists of one type of data (point, line, area, or
imagery), and contains one or more features of each type. Each of these features usually contains geospatial
information (one or more sets of X,Y and possibly Z coordinates) as well as optional reference data that
describes characteristics of the featuresin the layer. It isthe attachment of the reference additional datato
the geospatia information that makes a GIS like Cartographica so powerful. By using the geospatial data,
correlations can be made between information in the reference data, leading to informative maps and in-
sightful data analysis.
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Figure 1.2. LayersAlone and Composited

1.4.1. Types of Layers

Composite

Cartographica uses a number of different types of layersto represent datain MapSet. Each one can be en-
abled or disabled, and can have various attributes manipul ated, as appropriate. A basic description of each

isincluded here.

Table 1.1. Layer Descriptions

Layer

Description

Vector

Vector layers are comprised of lines, points, or
polygons. There are many tools that can use the
Vector layers for data analysis and manipulation.
Common uses are representing discrete locations
(points), roads or rivers (lines), and areas (polygons).

Raster

Raster layers are comprised of a grid of individual
data cells that can be interpreted many ways. Com-
mon uses are representing height or depth data, con-
taining data for frequency or counts of incidents in
specific locations, or providing color or false color
data from satellite imagery. There are specialized
toolsin Cartographicato process Raster data, includ-
ing computing topography, and merging with similar
data.

Grid

Grid layers provide geospatia context to other layers.
When added to maps, they render a grid of lines de-
marcating areas in the Map or Layer reference sys-
tem.
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Layer

Description

Analysis

Analysis layers are speciaized Raster layers. They
contain not only the resultant raster data from an
analysis, but also the parameters used to make that
analysis.




Chapter 2. Getting Started with
Cartographica

2.1. Installing Cartographica

Cartographica is delivered over the internet in a standard Macintosh disk image, which is just a way to
package Macintosh programs and files so that they are not harmed during transport across the Internet.

For those who are not familiar with thiskind of software delivery, it can be abit confusing. The disk image
acts just like a CD inserted into your Macintosh, but without the physical media. Once the disk image
shows up on your computer, the contents only stay there until you Eject the disk image from the Finder.

Although it is possible to run Cartographica from the disk image, it is not suggested, as it can become
confusing to have to reload the disk image (and re-accept the license agreement) each time you run the
program.

The Cartographica disk image contains the license agreement and may contain additional information
along with the program itself.

Procedure 2.1. Installing Cartographica from the disk image
1. Locatethe Cartographica disk imagein the Finder

If you have just downloaded it from the MacGI S.com site [http://www.macgis.com], the disk image
will beinside of your default download folder.

2. Double-click on the disk image file to open it

The Cartographica license agreement window will appear. Read through the agreement until you are
satisfied that we aren't doing anything bad.

3. Click Accept to continue

The contents of the Cartographica disk image should now be visible in the Finder.
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Figure 2.1. Cartographica Disk Image

4. Dragthe Cartographica program icon from the disk image into your Applications folder

o You can place Cartographica amost anywhere you like, but the standard practice on the
Macintosh is to use the Applications folder.

Cartographicais now installed and ready to run.
5. Choose Go > Applicationsin the Finder to open the Applications folder.

6. Optionally, drag the Cartographicaicon from the Applicationsfolder to the Dock if you want to be
able to access Cartographica quickly from the dock.

7. Double-click on Cartographica in the Applications folder or click on Cartographica in the dock
to get started.

2.2. Updating Cartographica

Cartographica has a built-in update service that helps to make sure that you have the most recent updates
to the software. When you run Cartographica for the second time, you will be asked if you would like to
let Cartographica check for updates. We strongly suggest that you allow Cartographicato do this check as
it will keep you informed of any important bug fixes and feature additions.
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You can always opt in or out of the automatic update process later by changing your update preferences.
Even if you opt out of the auto-update process, you can still use the updating mechanism in Cartographica
to check for updates manually.

Procedure 2.2. Changing your auto-update preferences
1. Choose Cartographica > Preferences... to bring up the Cartographica Preferences window

2. Check Automatically Check for Updates to enable the auto-updater and uncheck it to disable the
feature.

3. Advanced users may wish to subscribe to the Development or Beta versions of the software in order
to help test future featuresin Cartographica. Althoughit is suggested that most people |eave the update
setting at Release, you can change it to Beta or Development if you are instructed to do so.

4. Optionally check Sends System Profile I nformation if you want to help out ClueTrust by sending
along some basic (non-identifying) statistical dataabout your computer when you check for updates.

Procedure 2.3. Manually updating Cartographica
1. Choose Cartographica > Check for Updates...

If there is a new version of Cartographica available, you will be presented with information about
changes in the updated software and given the option to install it or to defer until |ater.

2. Click Install Update to being the update process

Cartographicawill download the new version while you work and then prompt you later to install the
new copy.

3. Click Install and Relaunch to shut down Cartographica, install the new version, and restart the pro-
gram.

Once Cartographica restarts, you're ready to use the new version.

2.3. Interface Overview

When you initially open a Cartographica map the Map Window appears. Figure 2.2, “Main Cartographica
window” showsthat window with amap already loaded init. Thiswindow isthe centerpiece of Cartograph-
ica and where most of the work is done. In the figure we have shaded various sections of the window for
purposes of explaining the layout and function of each of the sections.
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Figure 2.2. Main Cartographica window

Toolbar

Layer Stack

Map View

The Toolbar at the top of the window provides access to often-used functions
in Cartographica.

Aswith all toolbars on the Macintosh, it isoptiona and may be hidden, resized,
or changed by using the Toolbar Button in the upper right corner of the window
or View > Customize Toolbar ...

The layer stack shows the list of al layers in the map document and provides
an easy way to re-order layers, change styles, and show or hideindividual layers.

The selection in the Layer Stack provides guidance to the Map View and Data
View asto which datais selectable.

©® \WarningTrianglesin the Layer Stack

You may see awarning triangle in the right side of the Layer Stack. If
this happens, click on the triangle to find out more about the problem
is with the layer, and potential fixes. The most common cause of the
warnhing triangle is alayer that has no valid CRS.

The powerhouse of Cartographica, the Map View shows your geospatia data
in context with all of the visible layers.




Getting Started with Cartographica

2.3.1.

DataView

Zoom

Advanced Filters

The DataView is used to show and edit data for the vector layer selected in the
Layer Stack.

The Zoom areais used to control and display zoom information about the Map
View. The Zoom Dial can be used like a slider to zoom out (slide up) or zoom
in (dide down). Below the Zoom Didl isthe Zoom Factor Box which showsthe
percentage zoom in effect right now. Typing anew valuein thisbox will change
the zoom level directly.

The Advanced Filters areais not always visible, but once you have started per-
forming afilter operation (using the Filter box in the Toolbar), it will pop into
view. Advanced filters provides for boolean operations so that you can search
and filter on more than one variable at atime.

Utility Windows

Cartographica uses Utility Windows (sometimes called palettes) that float above other windows in order
to provide accessto moreinformation about the current context. The content of these windowsis synchron-
ized to the current Map Window, so if you have more than one Map open, they will change when you
switch back and forth between the Map Windows. Each of the Utility Windows is accessible via the

Window menu.

Measurements

The Measurements Window provides information about the position directly
underneath the cursor or the current selection when dragging. See Section 4.5,
“Measuring Distance and Area’ for details on how to bring up and use the
M easurement window.

X 952.829 mi Y: 142.352 mi
X2: 1,012.279 mi Y2: 112.319 mi

AX: 1812 mi AY: -9.154 mi
Distance: 20.301 mi ﬁ v
Area: 165.878 mi? L- 2%

Bearing:  116.802

Figure 2.3. M easurements Window



#dest=MeasureTool
#dest=MeasureTool

Getting Started with Cartographica

Layer Info The Layer Info Window provides information about the layer currently selected
inthe Layer Stack. Changes madein thiswindow affect the datain the selected

layer.

L] Lay
Layer Name: | Business
2N Fiolds ]
Display Name ~ Type Length P Pop-up. .. Field Name
| [ [

ACTUAL S Number ¢ 11 o a ACTUALS
ADSIZEI String s 10 0 o ADSIZE I
ALCOHOL Number ¢ 10 2 & ALCOHOL
ATTRACT Number 10 2 & ATTRACT
BUSTYPE String < 40 0 = BUSTYPE
CASH Number & 10 2 o CASH
army string 99 o & cTy
COMPANY String < 30 0 = COMPANY
CONTACT String <18 0 = CONTACT
COUNTY String <7 0 & COUNTY
CREDITA string s2 0 & CREDITA
CREDIT N Number & 11 o & CREDIT N
DATE LIS String cn o 2 DATE_LIS
EMPLOYEE String s 12 0 o EMPLOYEE
FASTFOOD Number ¢ 11 0 & FASTFOOD
EAY NUMR Number___ 11 0 2 Fax NUMR
+ | — | set Formula. ‘Show Field Names

Figure 2.4. Layer Info Window

Legend The Legend Window provides a quick reference to al of the layer stylesin
the current Map.

@® ® ProjectionTest Legend
V¥ - Businesses
B Tailors
© Check Cashing Service
¢ Beauty Salons
@ Convenience Stores
v / Street
/6565
/ Blakeman
D Schools
I:‘ Park
VD LexBase
M o-25,240
[126,444-42,862
[J43,478-66,917
[Je8,942-123,129
Globexplorer

Figure 2.5. Legend Window
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Image Viewer The Image Viewer Window provides an enhanced view of any pictures refer-
enced by afeature using the Picture item in the Style window.

8.0.0 Point 31

Time taken: Latitude:
k Longitude:
A
Figure 2.6. Image Viewer
Selection Info The Selection Info Window provides a concise view of al selected objects.

Ontheleftisalist of al features currently selected and the layer that they be-
long to. On the right is the information about the selected feature.

@® @® Selection
Layer ID Attribute Value
Schools 20
Schools 21 NAME PAUL LAURENCE DUNBAR HIGH
Schools 22 REFNUM 0
Schools 23 TIER H
Schools 24 TYPE 0
Schools 25 area 1,916,670.24311
Schools 26 len 6,570.47408348
Schools 27 1

Figure 2.7. Selection Info Window
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Point Data The Point Data Window provides a detailed of all points in geometry of the
selected feature. On the left isalist of all parts (all geometries have at least
one part if they have any points). Ontherightisalist of all pointsin that part.
Point information may be edited manually in this window. It is important to
remember that all coordinates in this window are in the layer's coordinate
system, not in the map's coordinate system.

[ ] [ ] Park:HILL N DALE PARK

Part Point X Y z M

0

1 1 1,559,896.37... 186,862.562...

2 2 1,559,889.2.. 186,844.562...
3 1,559,840.12... 186,720.531...
4 1,559,766.37... 186,784.687...
5 1,559,716.49... 186,723.749...
6 1,559,670.12... 186,667.1770...
7 1,559,624.87... 186,611.9374...
8 1,559,576.62... 186,553.072...
9 1,559,5670.62... 186,545.739...
10 1,559,524.2.. 186,589.480...
1 1,559,483.12... 186,628.218...
12 1,559,444.9.. 186,664.197...
13 1,559,484.2.. 186,703.864...
14 1,559,487.74... 186,708.677...
15 1,569,525.2... 186,759.989...
16 1,559,556.6.. 186,802.874...
17 1,559,599.6.. 186,861.656...

3 Parts 4+ — 35 Points

Figure 2.8. Point Data Window

Selection Summary The Selection Summary Window provides a statistical summary of a single
column of the selected objects. The Column drop-down determines which
column's data is summarized for the selection.

@ @® Park:HILL N DALE PARK

Part Point X Y z M

0

1 1 1,559,896.37... 186,862.562...

2 2 1,559,889.2.. 186,844.562...
3 1,559,840.12... 186,720.531...
4 1,659,766.37... 186,784.687...
5 1,569,716.49... 186,723.749...
6 1,559,670.12... 186,667.1770...
7 1,559,624.87... 186,611.9374...
8 1,5659,576.62... 186,553.072...
9 1,569,570.62... 186,545.739...
10 1,559,5624.2.. 186,589.489...
1 1,559,483.12... 186,628.218...
12 1,659,444.9.. 186,664.197...
13 1,559,484.2.. 186,703.864...
14 1,5669,487.74... 186,708.677...
15 1,5659,525.2.. 186,759.989...
16 1,659,556.6.. 186,802.874...
17 1,559,599.6.. 186,861.656...

3 Parts 4+ — 35 Points

Figure 2.9. Selection Summary Window
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2.3.2.The Uber Browser

The following items are shown inside of the Uber Browser window. The Uber Browser provides asingle
location to choose from built-in and user-saved symbols, palettes, bookmarks, and other items that are
used across all maps. Since Cartographica supports drag-and-drop to do many things, it serves as the
starting point for dragging into other windows. Each tab in the Uber Browser will be described separately
in this document, as the tabs themselves are where the content lies, however each is accessed through the
Uber Browser, which can be shown by using Window > Show Uber Browser.

Each tab is described below:

Symbols The Symbolstab provides accessto al built-in and user-defined symbolsin Cartographica,
for use when changing styles for point layers. For more information, see Figure 2.10,
“Symbols Tab”

@® Browser
Lines Patterns | Bookmarks Palettes

Built-in Symbols

00—+ 0O

Hexagon Target-Sol Dash Plus Pentagon Target
Cross Snowflake Diamond Circle Triangle Square
Star
Add... Size: e—

Figure 2.10. Symbols Tab
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Lines The Lines tab provides access to all built-in line styles in Cartographica, for use when
changing styles for line layers and outlines in polygon layers. For more information, see
Figure 2.11, “Lines Tab"

@ [ ) Browser
Symbols Patterns | Bookmarks | Palettes

Expressway Onramp Freeway Nautical Dash
Expressway Triple Plain Border, Military
38 Wl v » z S

Figure2.11. LinesTab
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Patterns The Patternstab provides accessto all built-in and user-defined pattern swatchesin Carto-

graphica, for use when changing styles for polygon layers. For more information, see
Figure 2.12, “Patterns Tab”

[ JOX ] Browser
Symbols | Lines Bookmarks | Palettes

7
Z

RandomOv RandomDc Diagonal L RandomOv RandomDc RandomDc

Built-in Patterns

RandomOv EvenOvals RandomDc RandomOv EvenOvals Igneous30

o
Sttt aoogannug

o4+ 4+ 95 00 0°
+ o+ o+ o+ ? o °

o+ o+ o+ 0% 0% 0
+ o+ o+ o+ °, 00 0

+ o+ 4+ 000 °%°%0 0

PR AP IR f—
Igneous32 Vertical Igneous31 RandomOv Periglacial Horizontal

Add... Size:

Figure 2.12. Patterns Tab
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Bookmarks ~ TheBookmarkstab providesaccessto all built-in and user-defined geographical bookmarks
in Cartographica, for use when navigating and exploring in the map window. For more
information, see Figure 2.13, “Bookmarks Tab”

I

R R B

[ [

+

Browser

(O}
QO

Symbols | Lines | Patterns Palettes
Name Latitude Longitude Scale
London, UK 51° 30' 25.99920" N  0° 7* 39.00000" W 1,000,000
Wherever 38°0'0.00000" N 85°1'0.00000" E 50,000
Washington,DC 38°53'42.39960"N 77°2'12.00120" W 1,000,000
Lexington,KY 38°1'46.99920" N 84°29'40.99920... 1,000,000
— | (CIEN ey Q

Figure 2.13. Bookmarks Tab
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Palettes The Palettes tab provides accessto built-in and user-defined color pal ettes that Cartographica

can use for vector and raster data. This window provides for selection of palettes as well
as creating and editing them. For more information, see Chapter 14, Color Palettes

[ XOX ] Browser
Symbols | Lines | Patterns | Bookmarks

Black to White — |
White to Black | L —
—F
White Transparency Ramp | o— ]
Black Transparency Ramp || ———
Even Heat Step T |
Foo —
Foo Copy — 1 - ]
Foo Copy Copy —— . [ | B ]

+

(|
[ L]

Figure 2.14. Palettes Tab

2.4. Drag and Drop throughout Cartographica

Drag and drop is used extensively throughout Cartographica where it is reasonable. Usually it provides a
shortcut to some functionality elsewhere in the program’'s menus and windows. A few of these drag and
drop shortcuts are elaborated here, but if it makes logical sense to drag and drop something it will most
likely work.

Drop vector or raster files on the map window to import them.

Drop picturefiles that have lat & long on them into the window and they'll be plotted in anew layer on
the map.

Drag layers to reorder them in the layer stack.

Drop one layer on another to copy the styles.

Drop a color swatch from the color picker onto the map background and change the background.

Drag alayer from one map window to another in order to create a new copy of that layer in the map you
drop it on.

Drop amap icon (grabbed from thetitle bar) into a Map Layout document to add a map copy there.
Drop color maps onto analysis layers to change the color map.

2.5.Undo everywhere

Since one of Cartographica'skey goalsisto help you understand your data better, we believeit isimportant
to be able to quickly experiment with new ways of looking at your data. To help with this, Cartographica
is replete with undo and redo capabilities, making it possible to experiment with new ideasto your heart's
content without having to fear that you'll do something you can't undo.

17
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Chapter 3. Importing Data into
Cartographica

3.1. Overview

Cartographicais commonly used to provide visua interpretations and facilitate analysis of geospatial data.
Most data that is analyzed in Cartographicais not created or produced internaly. Instead, users typically
add datainto the mapsthat have been previously obtained from entitieslike government agenciesor private
businesses.

Cartographica imports data from many sources. Using algorithms created by the ClueTrust team and by
thefolkswho create, maintain, and contribute to Geospatial DataAbstraction Library (GDAL ), Cartographica
is able to bring in data from an enormous number of sources, including (but not limited to):

ESRI® Shape Files

Maplnfo® MAP Files

USGS DEM and DRG files
Ordnance Survey and GML files
ESRI Personal Geodatabase
GPX files

KML files

ESRI File Geodatabase

Thetypes of files you will use as source datawill vary depending upon what you have available and what
specific needs you have. The genera kinds of data that Cartographica can import are:

18
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Vector Files Filesthat contain referenced datain numeric form that can be scaled
up to the resolution of the data. Vector data includes data such as
points, lines, and polygons.

Raster Files Files that contain picture information (such as an orthophoto) or
data sampled at a specific resolution as point sources. Raster Data
includes data such as pictures or satellite images, aswell as sample
grids and height or depth data.

Text Files (or Table Data) Text files can be used to bring in simple geospatial data (such as
points) or to merge in adjunct information, and usually contain lists
of values (or fields). Table data include comma separated values
(csv) and tab separated values (tsv). Text/Table import supports a
variety of character sets, including UTF-8, WindowsL atinl, and
others. If you are using a non UTF-8 character set, it's best to set
that when opening thefile.

GPS Data GPS Devices provide location information sampled at a particular
point intime. For most purposes, these are waypoi nts (point sources
marked by the GPS User) and tracks (timestamped record of the
device'stravels).

Database Information Databases can contain many of the types of data already described
above. Although they usually most similarly resemble Text Files
(fields of data and possibly simple geospatia data), some database
formats contain complex geometry.

Figure 3.1. Common File Types

For many applications, asingle CartographicaMap Set will contain multiple layersloaded from more than
onetype of file or other data source. For example, vector datais often used with an underlying raster image
in order to show it in the context of an aeria photo.

With Version 1.2 of Cartographica, we have introduced the ability to use dynamic maps as well as the
static maps that we have described so far. These can take on a number of different forms, including vector
data and raster imagery and can come from a variety of sources.
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MapBox®

Bing™ Maps

OpenStreetM ap

Web Map Servers

Web Feature Servers

MapBox provides images for use as background maps in Cartographica
(and other programs as well as many web sites). The images available in-
clude satelliteimagery, roads, and a hybrid combination of thetwo. MapBox
access is available if you have an active maintenance contract for Carto-
graphica, or your own MapBox access key.

Bing Maps provides images for use as background maps in Cartographica
(and other programs as well as many web sites). The images available in-
clude satellite imagery, roads, and a hybrid combination of the two. Bing
Maps accessis available only if you have your own Bing Maps key for ac-
cessing the system.

OpenStreetMap isaserviceand aninformal protocol. Although the original
OpenStreetMap is a service run from the UK which provides street-level
map datawhich has been put together on avolunteer basis around theworld,
the URL pattern used by OpenStreetMap has now become an ad hoc
standard and is also used by other providers. Cartographica can support
any tiled data source that uses the OpenStreetMap URL pattern.

Web Map Servers are servers that use the WMS protocol, defined by the
Open Geospatial Consortium (OGC). Thisprotocol iswidely used in private
and public systems and agrowing amount of dataisavailableusingit. WMS
datais by nature raster data, meaning that it carries no attributes with it. It
is most commonly used as background imagery or to offload complex
overlay tasksto aserver so that clients do not need to merge multiplelayers.

Web Feature Servers are servers that use the WFS protocol, also defined
by the OGC. This protocol iswidely used in private and public systems and
agrowing amount of datais available using it. Unlike WM S, WFS serves
data which is, by nature, Features and therefore vector. Data from these
types of services may be used in analysis and more flexibly understood.

Figure 3.2. Server-Based Formats

3.2. Importing Vector Files

Vector files contain geospatial information and often have accompanying reference data that describes the

datain thefiles.

Procedure 3.1. Importing Vector Files

1. ChooseFile>Import Vector Data....

The standard file chooser will come up

2. Select the vector file to import and click OK

If you have more than one file to import, you can either select multiple items during this import.

The projection of the map will be set by the first layer added, and projections of each file will be re-
corded as loaded to make sure each layer is reprojected correctly.

o Vector imports are quite straightforward and usually do not require any additional decision
making, but in the event that your dataisin anon-standard character format, you can override
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the automatic character format detection and select it explicitly. Dataloaded from thesefiles
is inserted into the Cartographica system as points, lines, or polygons (as appropriate) and
any per-feature data is added as necessary.

3. Once you have imported the data, choose Layer > Set Layer Projection... to confirm that the co-
ordinate system of the datais accurately selected

3.2.1. Characters and Encodings

For shapefiles, Cartographica attempts to figure out what kind of encodings are used in the files by first
checking for a".cpg" file (which will be written by ESRI's products when attempting to write out files that
don't conform to specificationsin the DBF format), then looking at the LDID inside of the".dbf" fileitself.

If that fails, the presumption isthat the dataisin 1SO Latin 1, which is the default for older files. We have
confirmed success working with UTF-8 and many other character sets, but since not all characters are
represented in the schemes other than UTF-8, there is the potential for losing some data when exporting
to other character formats.

In the case of GML and KML, the imported datais presumed to be Unicode UTF-8 (unless specified oth-
erwise in the file itself, since there exist ways to do that in these XML-based formats). Other file types
may use specific characters set in the import window.

3.3. Importing Raster Data

Raster files contain datawhose form isthat of samplesin someform of matrix. The most common example
of thiskind of file is an orthophoto image file (such as a JPEG). In these fil es, the data provided are color
information and the matrix is the frame of the picture. Cartographica supports the efficient use of large
Raster files (tested up to 5GB).

Raster files can take on many forms. Some of the more common forms you may want to import include:
» USGS DRG files consisting of georeferenced photo data
* DEM (Digital Elevation Model) Files contain elevation data in a point matrix

» Orthophotos - aeria photos that are geometrically corrected to make the scale uniform

Procedure 3.2. Importing Raster Files
1. ChooseFile>Import Raster Data.
2. Select thefileto import and click Open.
If you have more than one file to import, you may select multiple items during this import.

Someraster datais not georeferenced and may not be positioned correctly on the map. See Section 9.2,
“Georeferencing Raster Layers (side-by-side)” to solve this problem.

3. Onceyou haveimported the data, choose L ayer > Set L ayer Projection to confirm that the coordinate
system of the datais accurately represented (including Datum and Projection).

Once the data is imported, you can use the dedicated layer style window for raster layers to display and
change the color palette applied to the raster data. This is particularly useful for files such as DEM, in
which samples are made up of floating-point or integer information instead of colors. In addition, by using
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the Tools > Mer ge Selected Raster L ayer syou can place more than one dataset in the same layer, forcing
them all to use the same palette over the same range. In automatic mode, the range is the range of all
datasets in the layer. In manual mode, the range is determined by the user.

3.4. Importing Text Files and Table Data

Cartographica can import text files that contain tables as geospatial and data sources. Cartographica can
use text files (either CSV, TSV or DBF) to provide three different types of data:

Coordinate data Coordinate data contains either X,Y coordinates or latitude and longitude.
Address data Address data contains postal addresses.
Tabular data Tabular data contains no geospatial information.

Because thereisagreat variety of sources and types of datawhich originatein non-geospatial files, Carto-
graphica has a few mechanisms that are used consistently in many of our importing systems.

3.4.1. The Import Map

Cartographica uses the Import Map when importing tabular data (Section 3.4.2, “Importing datafrom Text
and DBF files") and acquiring database data (Section 3.5, “Acquiring Database Data’). It serves two pur-
poses: first to determine how to associate new data with an existing or new layer, and second, to determine
how to relate the imported data geospatially to the rest of the data in the map.

Importing File:  DC GeocodeTest.csv Geocode [UIIGIHEICCR Join
Field Name Type Map To Key To import data encoded with coordinates,
" = 7~ you must tell Cartographica which columns
Stiestacdy String New Column ¢ B to interpret as X and Y coordinates.
City String C New Column &
State String T New Column ¢ Optionally, you may also describe Z and M

coordinates to be loaded.
Coordinates may be latitude and longitude
orany X and Y values. Be sure to set the

Projection for this layer to match an
appropriate reference for the imported data.

Target Layer: New Layer a
Import Non-Matching Data

Cancel

Figure 3.3. Import Map

Theleft side of the Import Map window is used to define the relationship between fields within thefile or
database that isbeing imported and the layer that they are being imported into. The meaning of each column
is detailed here.
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3.4.2.

Field Name

Type

Map To

Key

Importin

The name of the field being imported. Based either on the initial line of the file or the
database source that the datais coming from.

The kind of data being imported (String, Number, Date, etc). This is determined either
directly from the import source or by heuristic. If necessary, the type information may
be overridden by choosing a different type in the Type menu.

Determines which column this field will map to in the resultant layer. When set to New
Column, a new column with this name will be added to the table. Special values for
geocoding and Coordinateimport are also available. Existing fields are listed if the target
layer isnot new. - Do Not Import - tells Cartographica not to import thisfield at all.

The Key field is only used for the Join style of importing, and we be detailed in section
REFERENCE. When the Key box is checked, the corresponding relationship between
the imported field and the Map To field is used to determine which feature to associate
arow from the datafile with.

g data from Text and DBF files

Procedure 3.3. Importing files containing coor dinate data

1. ChooseFile>Import Table Data....

The import table file chooser appears.

Favorites
22 Dropbox (P
=3 Desktop
5 pevelopme
@ Documents
A Application
@ Recents
o Downloads

iCloud

Options

v i E DC < Q

Name Date Modified Size
ersonal) > BlockGroupPly © Mar15, 2014 at 5:41 PM -

i DC GeocodeTest.csv © Aug 20, 2017 at 1:02 PM 579 bytes

nt

> LitterCans © Mar15, 2014 at 5:41PM

»> StreetCenterlineLn ©@ Mar 15,2014 at 5:43 PM
: »> UtilPolePt © Mar15,2014 at 5:43 PM

Character Set:  Automatic [T

Text File Specific Parameters
First Line Contains Field Names
Column Separator Comma (,) ﬂ
Number Format Current Locale “

Cancel

Figure 3.4. Import Table File Chooser

This chooser is a standard file chooser with a few additional optionsto control how the text isinter-
preted. The character set may be chosen, overriding the default character set in thefile. For text files,
you may asotell Cartographicato consider thefirst line of thefile to contain field names (the default),
and designate the column separator and number format.

Select the location of the text or table file you want to import and click Open.
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The Import Map window appears and describes the format of thefile and requests that you determine
how it should interpret the data asiit is read.

Using Target Layer select an existing layer to append the datato, or choose New L ayer.

Choose Coor dinatesfrom theright hand set of tabsin thewindow. Thiswill enable coordinate import
mode.

Because you are in coordinate import mode, the choices in your Map To column include X (or lon-
gitude) Y (or latitude), Z (or altitude) and M (or time) along with the standard options of - Do Not
Import -, New Column, and any columns that exist in your selected target layer.

Using the Import Map (asdescribed in Section 3.4.1, “ The Import Map”, map theincoming datafields
to your selected layer, making sure that you map at least one column to the X and Y coordinates.
Without both of these, Cartographica cannot place the data on the map.

Click Import to import your datainto the map.

Cartographica will read the data from the file, interpret the columns to the best of its abilities and
store them into the requested layer.

Onceyou haveimported the data, choose L ayer > Set L ayer Proj ection to confirm that the coordinate
system of the datais accurately represented.

Procedure 3.4. Importing files containing address data

Before importing address data, the geocoder must be appropriately configured. Thisis an easy process,
outlined in Section 8.7, “ Geocoding Addresses’.

1.

Choose File> Import Table Data....
The import table file chooser appears.
Select the location of the text or table file you want to import and click Open.

The Import Map window appears and describes the format of thefile and requests that you determine
how it should interpret the data asiit is read.

Using Target Layer select an existing layer to append the datato, or choose New L ayer.

Choose Geocode from the right hand set of tabs in the window. This will enable address geocoding
mode.

Because you are in address geocoding mode, the choices in your Map To column include Address
1through Address 4, City ,State ZI P, ZI P+4, and Country along with the standard options of - Do
Not Import -, New Column, and any columns that exist in your selected target layer.

Check the Include Diagnostics box if you want Cartographica to include additional diagnostic and
position information obtained through geocoding

Using the Import Map (asdescribedin Section 3.4.1, “ The Import Map”, map theincoming datafields
to your selected layer, making sure that you map at least one column to Address 1. If it is the only
column specified, then it will be presumed to have afull addressin it.

If necessary, fill in one or more of the City, State, or Country boxes in the right pane. These act as
defaultsfor the geocoder in the event that there are no columnsthat match. Often city datais delivered
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with only the street portion of the address, and these fields can be used to limit the search to that
particular city.

8. Click Import to import your datainto the map.

Cartographicawill read the data from the file, interpret the columns to the best of its abilities using
the geocoding specifications and store them into the requested layer.

9. Onceyou haveimported thedata, choose L ayer > Set L ayer Projection to confirm that the coordinate
system of the datais accurately represented.

3.5. Acquiring Database Data

Acquiring database information works similarly to Section 3.4, “Importing Text Files and Table Data”,
except that instead of reading the datafrom a datafile, it is read from adatabase. By using Open Database
Connectivity (ODBC) Cartographicaiscompatible with awide variety of file formats and database systems
(including, but not limited to: Filemaker Pro, Oracle, MySQL, PostgreSQL, and many others). We test
against Actual Technologies [https.//www.actualtech.com] ODBC drivers for macOS, as they are the
strongest player in the market.

Aswith importing tables, Cartographica uses the Import Map (Section 3.4.1, “The Import Map”) in order
to map incoming data to coordinates or addresses.

o Dueto the nature of the ODBC drivers on the Macintosh, there are some compatibility issueswith
older drivers under 10.6 and certain combinations of data and drivers. If you plan to import data
with ODBC, please visit the ClueTrust Help Center [https://support.cluetrust.com/hc/en-us] and
read the article on ODBC.

& Cartographica currently does not support using external database as active storage for geospatial
data. As such, we support database imports for address, coordinate, and grid data, and can Join
geospatial and non-geospatial data, however we do not support the varied methods for storing
geospatial data directly in databases.

Thetrickiest part about reading data from a database using ODBC is setting up the ODBC connection on
the system. Although that task is beyond the scope of this manual, there are good documents available for
doing this from the vendors of the connection software. In particular, if you are using FileMake Pro, they
have a good site, and Actua Technologies provides excellent support for their crop of 64-bit drivers.

As with tables, database data can be interpreted in a variety of ways when it is imported to the system.
Coordinate imports, geocoding, and joins are all available for data from databases.

Procedure 3.5. Acquiring coor dinate data from a database
1. ChooseFile> Acquire Database Data...

The Data Source window appears.
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Data Source:  No Value o
User Name: ‘
Password:

Connect
Table: No Value [T ]

Cancel

Select a datasource and enter the name and password (if
required). Then click Connect to be able to view a list of
tables from which you can select your import target.

Figure 3.5. Data Source Window

Select a Data Sour ce and enter aUser Name and Password if required.

Click Connect and Cartographicawill retrieve and present alist of tables.

Choose atable from the Table menu to import and click Select.

Using Target Layer select an existing layer to append the datato, or choose New L ayer.

Choose Coor dinatesfrom theright hand set of tabsin thewindow. Thiswill enable coordinateimport
mode.

Because you are in coordinate import mode, the choices in your Map To column include X (or lon-
gitude) Y (or latitude), Z (or altitude) and M (or time) along with the standard options of - Do Not
Import -, New Column, and any columns that exist in your selected target layer.

Refer to Section 3.4.1, “The Import Map” for details on how to map fields with the Import Map
window.

Onceyou haveimported the data, choose L ayer > Set L ayer Proj ection to confirm that the coordinate
system of the data is accurately represented.

Procedure 3.6. Acquiring data from a database

1

Choose File > Acquire Database Data...

The Data Source window appears.

Select a Data Sour ce and enter a User Name and Passwor d if required.

Click Connect and Cartographicawill retrieve and present alist of tables.

Choose atable from the Table menu to import and click Select.

Using Target Layer select an existing layer to append the datato, or choose New L ayer.

Choose Geocode from the right hand set of tabs in the window. This will enable address geocoding
mode.
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Because you are in address geocoding mode, the choices in your Map To column include Address
1through Address 4, City ,State ZI P, ZI P+4, and Country along with the standard options of - Do
Not Import -, New Column, and any columns that exist in your selected target layer.

7. At thispoint, you will be presented with an Import Map window. Please refer to Section 3.4.1, “The
Import Map” for details on how to use the Import Map window.

8. Refer to Section 3.4.1, “The Import Map” for details on how to map fields with the Import Map
window.

9. Onceyou haveimported thedata, choose L ayer > Set L ayer Projection to confirm that the coordinate
system of the datais accurately represented.

3.6. Joining Non-Geospatial Data

At times it may be necessary to add data to an existing layer by cross-referencing that data with another
table. Cartographica does this by matching columns in an existing layer with data from a file and adding
the new datato features which match. Thisoperationiscalled ajoin in database parlance and by some GIS

packages.

To join data, use the Map To column to specify the destination column for the imported data (or New
Column if youwant to add anew column for theimported data). Matching criteriais specified by checking
the Key box next to acolumn. Checking more than one K ey box will only add the datawhen all Key fields
match.

As an example, here is some existing Polygonal data (Example Data A) for three Counties that exist in
two different States:

Table 3.1. Example DataA - Original Data

County Name State Name Area (Sq KM)
Floyd Kentucky 1,020
Loudoun Virginia 1,347
Floyd Virginia 989

(Note that Floyd counties exist in both states)

Hereisthe data you want to join with the above data (Example Data B):

Table 3.2. Example Data B

County Name State Name 1990 CensusPopulation| 2000 CensusPopulation
Barren Kentucky 38,033 30,033
Adair lowa 8,243 8,244
Floyd Kentucky 42,441 40,441
Fairfax Virginia 1,077,000 1,099,000
Loudoun Virginia 169,599 269,599

Here is the result of performing the Join of Example Data B to Example DataA using County Name and
State Name columns as keys:
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Table 3.3. Result of original then joined by County Name and State Name as key

County Name State Name Area 1990 Census Popu- | 2000 Census Popu-
lation lation
Floyd Kentucky 1,020 42,441 40,441
Loudoun Virginia 1,347 169,599 269,599
Floyd Virginia 989

In the final table, the extraneous data supplied in Example Data B (Adair, lowa and Barren, Kentucky)
which did not match entriesin the existing tableis discarded. Further, thelack of dataabout Floyd, Virginia
resulted in empty columns.

Notethat if only the County Name was used as akey and all other columns were matched, then both Floyd
counties (the one in Virginia and the one in Kentucky would have values set in all columns, including re-
placing the State Name column. However, the explicit use of a multiple key means that Cartographicawill
only consider a match when all elements match.

Table 3.4. Result of original joined with just County Name key

County Name State Name Area 1990 Census Popu- | 2000 Census Popu-
lation lation
Floyd Kentucky 1,020 42,441 40,441
Loudoun Virginia 1,347 169,599 269,599
Floyd Kentucky 989 42,441 40,441

In the case that a feature in the layer matches multiple rows in the joined table, each row from the table
will replace columns in succession, resulting in the final feature data matching the last matching row in

the table.

3.7. Acquiring GPS Data

Cartographica supports |loading data directly into amapset from awide variety of GPS receivers. Imported
datais represented as follows:

Table 3.5. Imported Data

Tracks L oaded aslineswith each line containing afull track
and missing data being represented by discontinuous
lines. Altitude is used as the Z coordinate. Time is
used as the M coordinate.

Waypoints Loaded asindividua points, with each point contain-
ing as much data as is available, Z coordinates are
set to altitude if available.

Routes Loaded as continuous lines with each waypoint rep-
resented by a single point in the line. Altitude is
loaded inthe Z coordinate if available. M isignored.

Because of ClueTrust's long-standing efforts in Macintosh GPS connectivity (the free LoadMyTracks
software has been given away by ClueTrust since 2006), Cartographica supports a large number of GPS
devices for import. Please visit our support site for a detailed listing, but the classes of device and their
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manufacturers are listed in Table 3.6, “GPS Import Options’ along with any special considerations for

each type.

Table 3.6. GPS Import Options

GPSType Special Considerations Import Options

Garmin USB Make sure that your Garmin USB | Tracks, Waypoints, Routes
GPS is plugged in and turned on
before clicking Acquire.

Garmin Serial Select the serial port that your|Tracks, Waypoints, Routes
Garmin GPS is connected to and
click Acquire.

Garmin Storage Make sure that your Garmin Stor- | Tracks, Waypoints, Routes

age GPSis plugged in and turned
on before clicking Acquire.

Global Sat DG-100

Select the serial port that your
Global Sat GPSis connected to and
click Acquire.

Tracks

Globa Sat GH-615

Select the serial port that your
GlobalSat GPS is connected to,
activate Data Link to PC mode on
the GPS and click Acquire.

Tracks, Waypoints

Lowrance

Make sure that your Lowrance
GPS data card is plugged in and
mounted on the Desktop before
clicking Acquire.

Tracks, Waypoints, Routes

Magellan GPS

Make surethat your Magellan GPS
is plugged in and turned on and
that datatransfer modeis selected.

Tracks, Waypoints, Routes

Magellan Serial

Select the serial port that your
Magellan GPS is connected to be-
fore clicking Acquire.

Tracks, Waypoints, Routes

NMEA

Make sure that your SONY GPS
is plugged in and turned on and
that datatransfer modeis selected.

Tracks

Timex

Make sure that your Timex Data
Recorder is plugged in and turned
on before clicking Acquire.

Tracks

TomTom

Make surethat your TomTom GPS
is plugged in and turned on and
that datatransfer modeis selected.

Waypoints

Procedure 3.7. Acquire data directly from a GPS

1. Choose File> Acquire GPS Data.

The Import GPS Data window appears.
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Garmin USB [T Import

v
Make sure that your Garmin® USB GPS 8 Tracks.
is plugged in and turned on before Waypoints
clicking Acquire. Routes

Save GPX file

Cancel

Figure 3.6. Import GPS Data Window

2. Select the GPS type from the menu at the top of the window.
3. Choose one or more of Tracks, Waypoints, or Routes to include each of those in your import

4. If you would like an external record of your GPS download, check Save GPX File and a GPX file
will be created while the datais acquired

5. Click Acquire. The datais imported into Cartographicain a new layer.

o It is not uncommon for tracks to come from GPS devices as single features with multiple
parts. Using Cartographica's Split Feature, you can break these down into their constituent
pieces. Similarly, if you have too many individual tracks, you can use the M erge Features
and Merge Selected Layers... features to bring those together.

3.8. Acquiring Images from Web Map Servers
(WMS)

There is an enormous amount of freely available or paid imagery available on the internet. Even after the
popularity of the internet grew, exchange of imagery data online was difficult due to the wide variety of
formats and protocolsto accessthe data. Thisall changed with the creation of the Web Map Service (WMYS)
protocol as part of the work of the Open Geospatial Consortium (OGC). WMS provides a standard mech-
anism for browsing and specifying imagery data available from servers online and declares certain standards
for the transport and representation of that data. Cartographica makes use of WMS to provide access to
this ready resource of data

Procedure 3.8. Acquire datafrom aWM S Server
1. ChooseFile> Acquire WM S Data.

The Acquire WMS Data Window appears.
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Server ~ Layer
Bayerische Geology CustomWeather Map Server
Bayern Geoportal airport_delay
anim

Greek Server archive

Mars au_radar
Mesonet base

NASA JPL borders
NASA SVS coasts

NTDB Canada coasts_lakes
National Map conditions

conrec
contour
contour_fire_danger

contour_high
. contour_jet_stream
+ | — | Edit. comour-Jet-
CustomWeather WMS Map Server.
Contact: info@customweather.com.
Coverage area: Selected layers
Map bounds
° Visible map bounds
Download as Static Imagery Cancel

Figure 3.7. Acquire WM S Data Window

The server list (on the left) shows several WM servers from which you can retrieve data. Once you
have selected aserver in thelist, the description box below the server list changesto give adescription
of the selected server asbroadcast from the server. The Sour celist ontheright will display the options
available for the selected WMSS Server.

Select the server in the left column

Cartographica will retrieve the current layer information from the server and present it on the right
Layer column

Select one or more layers on the right

The Layer list on the right shows layersthat can be added to your maps from the Server. Data marked
with ared (-) cannot be added (usually because it is a category) and data marked with agreen (+) can
be added. When one of these sources is selected, a description appears in the box below the Source
list.

In some cases, multiple layers can be added in the same request. If there is alimitation on the number
of simultaneous layers that may be chosen, it will be displayed in the lower |€eft.

Select the Coverage Area to determine how much information is downloaded from the server. The
default Visible map boundsis generally suitable asit adds a margin around the current map's extent.
Selected layers will limit the bounds of the imagery to the extent of the selected layers, and Map
bounds will limit the bounds of the imagery to the extent of the current map, without any margin.

If want to download a copy to disk (as opposed to aways fetching data from the server),
checkDownload as Static magery
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Checking this box will download a single map to your hard drive. The quality of the imagery when
you zoom will be decreased, but you will be able to work on the map even when you aren't connected
to the server, and your imagery will never change.

6. Click Retrieveto add the datato your map.

Procedure 3.9. Add New WM S Server

When you have the WM S Server sheet visible, you can add more servers to the source list on the left
1. Click the Add (+) button at the bottom of the left column to start adding a new server

The Add new WMSS Server window appears.

Server Name: ||

| URL

Cancel

Figure 3.8. Add Map Server sheet

2. Enter the name of the server and the URL and click Add. The Server will appear in the source list on
the left.

Procedure 3.10. RemovingaWM S Server
When you have the WM S Server sheet visible, you can remove servers from the source list on the left
1. Select the name of the server from the source list on the | eft

2. Click Remove (-) beneath the source list

Procedure 3.11. Editinga WM S Server

When you have the WM S Server sheet visible, you can edit servers from the source list on the left
1. Select the name of the server from the source list on the left

2. Click Edit... beneath the source list

3. Changethe name of the server and/or the URL and click OK

3.9. Adding Live Maps

One of the biggest challengesin GIS is putting data in context. In Cartographica, we provide access to a
number of Live Maps in order to make that process easier. Customers who have ongoing support and
maintenance agreements with ClueTrust have access to map data from Bing Maps®, and all copies of
Cartographica more recent than 1.2 have access to any service compliant with the OpenStreetMapTM
tiling URL pattern. Although the Live Maps are useful in many cases, it is important to remember that
Live Maps are not vector data, and thus can't be used directly for analysis, and they are only available
whilethe computer is connected to theinternet. In addition, take care with the coordinate reference systems,
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as they are generally considered quite inaccurate for precise measurements and comparisons of area and
distance. However, they provide an easy visual reference for presentation and basic checking of data.

Procedure 3.12. Adding Live MapBox Mapsto Cartographica

o MapBox access requires an active Cartographica maintenance license or a private MapBox key
to access data in Cartographica. To provide this key to Cartographica, paste it into the M apBox
Key (optional) box in the Cartographica Preferences window.

1. ChooseFile>Add LiveMap....

TheAdd Live Maps Window appears.

Add a Live Map from which source:
O Bing Maps Aerial Imagery (2]
MapBox
OpenStreetMap
Other OpenStreetMap Server:

Cancel Add

Figure 3.9. Add Live Maps Window
The buttons on the left provide the selection among the different types of live maps. Bing Maps
(Microsoft-provided map data), MapBox (using MapBox-provided map data), OpenStreetMap (using
the main OpenStreetMap server), and Other OpenStreetMap servers (add a user-provided URL).

2. Select MapBox as the Map Source

3. Select the imagery type from the MapBox menu, choosing Aerial Imagery, Roads, or Roads on
Aerial Imagery asdesired

4. Click Add to add the Live Map data to your map.

Procedure 3.13. Adding Live Bing Mapsto Cartographica

o Bing Maps now requires a user-supplied key to access the service. To provide this key to Carto-
graphica, paste it into the Bing Maps Key (optional) box in the Cartographica Preferences
window.

1. ChooseFile>Add LiveMap....
TheAdd Live Maps Window appears.
2. Select Bing Maps as the Map Source

3. Select theimagery type from the Bing M aps menu, choosing Aerial Imagery, Roads, or Roadson
Aerial Imagery asdesired

4. Click Add to add the Live Map data to your map.
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Procedure 3.14. Adding OpenStreetMap™ to Cartographica

o OpenStreetMap has specific terms of use [https://wiki.osmfoundation.org/wiki/Terms of Use].
Please read and understand those before making use of OpenStreetMap livelayersin Cartographica

1. ChooseFile>Add LiveMap....
TheAdd Live Maps Window appears.
2. Select OpenStretMap asthe Map Source

3. Click Add to add the Live Map data to your map.

Procedure 3.15. Adding other OpenStreetM ap-format layersto Cartographica
1. ChooseFile>Add LiveMap....

The Add Live Maps Window appears.
2. Sdlect Other OpenStretMap Server asthe Map Source

3. IntheOther OpenStretMap Server box, paste the URL or URL format string of the server that you
want to use. See Section 3.9.1, “ Creating Appropriate OpenStreetMap URLS’ for detailson formatting

4. Click Add to add the Live Map data to your map.

3.9.1. Creating Appropriate OpenStreetMap URLs

Cartographica is flexible in how it ingests data from OpenStreetMap style tiling server, and thus can
communicate with more servers than just ones that are explicitly marked as OpenStreetMap.

In order to be compatible, the map tile server must serve up tilesin the WGS 84/Pseudo-Mercator coordinate
reference system (used also by Google Maps and Bing Maps.

If the server uses an OpenStreetMap URL format (z/ x/ y intile coordinates), then the base URL may be
added directly (for example, OpenStrestMap would behtt ps: //a. ti |l e. openstr eet map. or g).
If not, specia codes may be added in the URL to delineate the positions of each of the tile coordinates.
In these cases, you may put { x},{y},and{z} (or{zoon}) to represent each of the coordinates. For
example, ArcGI S servers commonly are of the form:

http://nyserver/Arcd S/rest/servi ces/ MyMapLayer Nane/ MapServer/til el {zoom/{y}/{x}
whereas some other server use explicit denotation and separators, such as:
https:// nmymapserver. com f oo/ x={ x} & ={y} & ={ zoon} &scal e=2&s=Ga

Either of these forms are acceptable to Cartographica

3.9.2. Printing and Publishing Considerations

Aswith al datathat is presented on maps, you must take care to appropriately cite and honor the rights of
the originating entity. In the case of OpenStreetMap, the datais explicitly open data, and as such the data
itself is available under the OpenData Commons Open Database License
[https.//opendatacommons.org/licenses/odbl/] (ODbL ). Thetilesthemselvesare released under the Creative
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3.10.

Commons Attribution-ShareAlike 2.0 license [https://creativecommons.org/licenses/by-sa/2.0/]. Please
refer to these when you consider publishing your data.

Bing Maps datais under copyright to Microsoft and it isimportant to verify your eligibility before using
these in printed materials. Since ClueTrust no longer provides access to Bing Maps, you should consult
your license if you need to print or incorporate Bing Maps data into output.

MapBox map images are under copyright to MapBox and possibly other providers. Please see the MapBox
Attribution documentation [ https://docs.mapbox.conm/hel p/getting-started/attributi on/#how-attri bution-works]
for further information about appropriately citing MapBox data.

Importing Vector Data with WFS

Servers that support the Web Feature Service [https://www.ogc.org/standards/wfs] (WFS) specification
from the Open Geospatial Consortium [https://www.ogc.org/] (OGC) provide accessto vector feature data
over the internet. Although the protocol has been around for some time (it's been implemented in Carto-
graphica and CartoMobile for anumber of years now), it isnot as popular as other online map format ser-
vices, such asWeb Map Service (WMS), Web Map Tile Service (WMTS). However, it hasaunique feature
that it actually provides geometric datainstead of just visual representations. Assuch, the geometric fidelity
and associated information can be substantial. 1n addition, thereisawritable version of the service (WFS-
T, Web Feature Service-Transactional) which can be used to write data back to the server. Although
Cartographica does not support WFS-T as of thiswriting, CartoM obile does support it as amechanism for
implementing remote data collection.

Cartographica considers WFS to be a data source, but locally caches information retrieved from the server
so that it can be used offline.

Procedure 3.16. Acquire data from a WFS Server
Acquire feature data over the internet from a OGC-compliant WFS Server
1. ChooseFile> Add Web FeatureLayer....

The Add Web Feature Layer sheet appears

Server URL |

Layer
Max Query 1,000
Filter

Cancel

Figure 3.10. Add Web Feature Layer Sheet

2. Typeor paste the URL for the WFS server into Server URL
3. Type or paste the name of the chosen layer into L ayer

4. Click Add
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Importing Datainto Cartographica

Cartographicawill add alayer to the Layer Stack with the name of the layer and will retrieve the in-
formation from the WFS server. If the server is unavailable or requires a password, you will be
prompted for any supplemental information.

Procedure 3.17. Editing Existing WFS Layers

It is possible to change the parameters for an existing WFS layer. To do so:
1. ChooselLayer > Web Feature Layer Attributes....
The Add Web Feature Layer sheet appears with the current data pre-filled
2. Change parameters as desired
3. Click Save

thefilter isre-run and any new items are added to the local copy of thelayer. It'simportant to remember
that existing features are not deleted, so you will have to manually remove them if you want them
taken out of the layer

3.10.1. Filtering data from a WFS Server

There are times when aWFS layer contains a combination of relevant and irrelevant data. In those cases,
the Filter box in Add Web Feature Layer can be used to limit what is downloaded from the server. The
form of thefilter is an expression that is evaluated by the WFS server and can be pretty esoteric. It is sug-
gested that if you want to filter the information, you coordinate with your WFS server administrator or
consult the documentation for the provided layersin order to determine theformat and function of thefilters.
Some examples follow.

Example 3.1. Filter by property

<ogc: Propertyl sG eat er Than>
<ogc: Propert yNanme>DATE_</ ogc: Propert yNanme>
<ogc: Literal > 2012-09- 15" </ ogc: Literal >

</ ogc: Propertyl sGreat er Than>

Thisfilter looksfor featuresthat have property that isnamed DATE_ whichisgreater than 2012- 09- 15.
The formatting needs to be precise and Cartographicawill validate it with the server, so that you can make
changes and re-submit if necessary.

Example 3.2. Filter by property

<ogc: And>
<ogc: Propertyl sG eat er Than>
<ogc: Propert yName>DATE </ ogc: Pr oper t yNane>
<ogc: Literal > 2012-09-15' </ ogc: Literal >
</ ogc: Propertyl sGreat er Than>
<ogc: Propertyl sequal To>
<ogc: Propert yName>SOURCE</ ogc: Pr opert yNane>
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<ogc: Literal >BI C</ ogc: Li teral >
</ ogc: Propertyl sequal To>
</ ogc: And>

This more complex filter builds upon the previous filter and also requires that the SOURCE property be
equal to BI C. Note the use of the outer And command to dictate that feature match both conditions. You
could also use an Or here to dictate that matching either condition be matched. The specific operators
available may vary by server, but they generally take the same form and are always represented by XML.
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Chapter 4. Exploring Data

Cartographicaisfirst and foremost atool for exploration of data. This chapter describes many of the tools
availablefor visualizing the datathat you have. In concert with the analysis and presentation features, these
tools provide arobust starting point for understanding the information within your data.

4.1. Zooming In and Out of Maps

There are several waysto zoom in and out of amap:

» Usethe scroll wheel on the mouse while holding down the Option key on the keyboard

» Usethe Zoom Dia on theright side of the Map Windows

» Usethe Zoom To menu itemsin View to jump to particular zoom levels

» Use the zoom tool to zoom to points or areas using the mouse pointer

» Usethe Previous and Next Extent itemsin View move to the previous or next zoom locations

?IIIIIIIIIIIII

{100 |

Figure4.1. Zoom Dial

Click and hold the zoom dial and move it up to zoom in and down to zoom out.
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You can also zoom by clicking your mouse when you are using the Zoom tool. The Zoom tool also has a
toolbar icon looks like this:

&l

When the Zoom tool is selected, the cursor becomes a small little magnifying glass. Click anywhere in
the map to zoom in and center the map on that point. To zoom back out, click while holding the Option
key on your keyboard.

You can also zoom by selecting an area with the mouse (like drawing a box around it) when you have the
Zoom Tool toolbar icon selected. You will zoom in to the borders of the box you just drew.

To go to the last Zoom use the Previous Extent/Next Extent menu options available in the View menu.
Essentially, these options are undo/redo for zooming.

4.2. Selecting Data and Using the Identify Tool

The Identify tool allows you to draw around an area of features on the map or click one feature directly
and make the data about that feature appear in the data window. The | dentify tool toolbar icon looks like
this:

i)

Use the I dentify tool to identify any feature in the currently selected layer. When you select the feature
by either clicking onit, or surrounding it with arectangle that you can draw (also good for selecting multiple
features) the chosen items are highlighted in the data window.

For additional information display, Choose Window > Selection | nfo to display the Selection I nfo window,
which displays a scrolling list of information about each selected item. This is particularly useful if you
have alot of items selected which aren't next to each other in the data view, or if you have closed the data
view to maximize map area.

FIGURE OF SELECTION INFO WINDOW

4.3. Using the Pan Tool to Move a Map

You can use the Pan tool to grab and move the map to change the view. The Pan tool toolbar icon looks
like this:

Ak
St
L

Once you have selected the Pan tool toolbar icon, the cursor becomes a small hand with which you can
move the map within the map window. Click the mouse at any point and then drag to move the map.

4.4. Data Tooltips

Data Tooltips show you summary information about selected features. By holding down the Option key
while moving over any item in the selected layer, a small window will appear with information about the
item you have moved over. The information that appears is defined in the Layer Info window.
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Further, if you prefer to have Data Tool Tips available at all times without having to hold the option key,
you can toggle them by choosing Map > Show Data Tooltips

Procedure 4.1. Specifying Data Tooltip infor mation

1. Choose Windows > Layer Info to bring up the Layer Info Window.

e @ Layer

Layer Name: Businesses

Info m
Display Name A Type Length  Precision Pop-up .. Field Name
ACTUAL_E Number & 11 0 @ & ACTUALE
ACTUAL_S Number © M 0 @ ACTUAL_S
ADSIZE_| String <10 0 = ADSIZE_|
ALCOHOL Number <10 2 @ ALCOHOL
ATTRACT Number <10 2 @ ATTRACT
BUSTYPE String ¢ 40 0 = BUSTYPE
CASH Number <10 2 @ CASH
cITY String ¢ 9 0 a CITY
COMPANY String ¢ 30 0 @ COMPANY
CONTACT String KIS 0 @ CONTACT
COUNTY String s 7 0 = COUNTY
CREDIT_A String g2 0 = CREDIT_A
CREDIT_N Number ¢ n 0 @ CREDIT_N
DATE_LIS String © 0 @ DATE_LIS
EMPLOYEE String <12 0 = EMPLOYEE
FASTFOOD Number © 0 @ FASTFOOD
FAX_NUMR Number SN 0 = _FAX _NLIMR
+ | — | Set Formula... Show Field Names

Figure4.2. Layer Info Window

2. Select the Fields tab to show the information about the columns
3. Check the Popup box on the line corresponding to the desired field.

o The summary data is also used as the description information that is exported when using
the KML exporter.

4.5. Measuring Distance and Area

You can measure distances and areas using the M easur e tool. The M easur e tool toolbar icon looks like
this:

a

Once you have selected the M easur e tool toolbar icon, you can use the mouse to measure distances and
areas. Any measurements you make appear in the Scale box , which appears when you begin your first
measurement.
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X 952.829 mi Y: 142.352 mi
X2: 1,012.279 mi Y2: 112.319 mi
AX: 18.12 mi AY: -9.154 mi

Distance: 20.301 mi '*' N
Area: 165.878 mi? H v
Bearing:  116.802

Figure 4.3. Scale Box for Measuring
In the Scale box:

» X andY show thelocation (in map coordinates) of the mouse click (or just of the location of the cursor
if you are not holding down the button).

e X2 and Y2 show the location (in map coordinates) of the cursor if you are holding down the mouse
button.

» AX and AY show the coordinate differences between X and X2, and Y and Y 2 respectively (also in co-
ordinate units).

» Distanceisthe distance of astraight line from X,Y to X2,Y 2 in linear coordinates.

» Areaisthe area of arectangle bounded by "X","Y" and "X2","Y2" in linear coordinates. Essentialy
the line you create is making the diagonal for arectangle that is bound by those points.

6 "AX" and "AY" arein linear or angular coordinates depending upon the coordinate system of
the map. However, distance and area are always in linear coordinates, using the great-circle
method when the coordinate system of the map is natively angular.

» Bearingisthe bearing (relative to the X axis of the data) from X,Y to X2,Y2.

To change the units for the measurements, select one of the gear drop down menus in the measurement
window and choose the units. Units can be controlled and the scale itself may be restricted to afixed size
(in units). When using fixed unit size, the units will be adjusted to the next larger unit if the value could
not be displayed in the avail able space.

x @
X -84.220329°  Y: 38.142761°
Distance: 20.301 mi '*' N
Area: 165.878 mi? £ v

Bearing:  116.802 y
Automatic

Metric (auto-scale)
Standard (auto-scale)

Square Meters
Square Kilometers
Hectares

Square Feet
Square Yards
Square Miles
Acres

Figure 4.4. M easurement Window Drop Down menu

To use the tool to measure distance:
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To measure aline or distance between two points, select the M easur e tool toolbar icon. Click on the first
point from where you want to measure, hold the mouse button and drag the cursor to the second point. The
distance between those points will be displayed in the Measurement window.

To measure area, select the M easur e icon, place the cursor over one boundary corner of the areayou want
to know and then click and hold the mouse button down until you drag the cursor to the other boundary
corner of the rectangle you want to measure. The area of the rectangle appearsin the M easurement window.

4.6. Using the Data View

Most GIS data has geospatial information in the form of features (points, lines, and polygons) and non-
geospatial data, which may consist of just about anything you can imagine: place names, number of crimes
in an area, type of pavement on road. This datais sometimes displayed on the map as labels, represented
by colors, or visualized in other ways.

The data view is located at the bottom of the main Cartographica window. Thisis a standard Mac OS X
table, and works the same as other tables on the platform.

\ w g e b T b
L o L A O L W X
- [
(o] & |AREA COD |NAME POP1591 POP31_SQMI
1 585,860.072 CALD Quebec 6,895,963 13.164
z 1,320,278.813 CADE Northwest Territories 57,649 0.045 |
3 21,195.186 CAD7 Nova Scotia 805,942 44.11 |
4 251,738.905 CALL Saskatchewan GBB,928 4.488
5 256,873.619 CAOL Alberta 2,545,553 10.231
6 152,523.521 CAD5 Newfoundland and Labrador 568,474 3.961
7 364,449.495 CAD2 British Columbia 3,282,051 9.143
8 27,996.778 CAD4 New Brunswick 723,900 26.008
9 2,207.134 CAD9 Prince Edward Island 129,765 59.389
Lo 186,112.055 CALZ Yukon Territory 27.797 0.15
11 251,261.199 CAD3 Manitoba 1,001,942 5.157
12 380,275.566 CAD8 Ontario 10,084,885 29.309
loutof 12 A

Figure4.5. Data View

The layer that is shown in the data view is the layer that is currently selected in the layer stack. If you are
looking at the screen and wondering why the data you're looking for is not what you expect, check the
layer stack and make surethelayer you areinterested in is selected. If you have morethan one layer sel ected
in the layer stack, no datawill be shown in the data view.

Further, the selection in the data view is synchronized with the selection in the map view, which means
that if you select afeature in the map view, the data view will scroll such that the information about that
featureisvisible. Similarly, if you click on arow (or rows) in the data view, the corresponding map view
features will be selected.

Procedure 4.2. Sorting the Data View
1. Click on the heading for the column on which you would sort the view

Thetablewill sort to your specifications and an arrow will be displayed at the right side of the header
to indicate the sort order.

2. Tosortinthe opposite order on the same column, just click again in the column heading.
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Procedure 4.3. Re-ordering columnsin the Data View

Click on the column heading and drag it to the new location

The column will move from its old location to the new location

Procedure 4.4. Editing data in the Data View

Editing most of thisdatais very straightforward asit is done directly in the data table below the main Map
in the Map Window. Once you have alayer selected, click on the individual cell of data and start typing.

1

4.

Select asingle layer in the layer stack

Cartographicawill display the data for thislayer in the data view

Select afeature:

e Click on afeature in the map

e Clickonarow inthetable

The feature will be selected in both the map and the Data View.

Click in the column to change

The blue focus box will show up around the table cell indicating that you may now enter your data
o Columns which have been locked or which contain Column Formulas cannot be edited and

will not enable when clicked.

Pressthe enter key to finish editing

Procedure 4.5. L ocating the selected data on the map

There are times, especially when working with the DataView that you can't easily locate the datayou have
selected on the map. Cartographica has a couple of different waysto view these.

1

2.

Select the item that you want to locate on the map using the DataView
L ocate the feature corresponding to the row:
e Tap and hold the space bar

The selected feature(s) will appear zoomed out to the full size of the Map View. When the space
bar is released, the feature will recede slowly into its position on the map. This is most useful
when you just want to locate, but not move the focus of the map

. Choose View > Zoom to Selected Feature

The Map View will be zoomed to an area encompassing the selected feature(s). This is most
useful when you are interested in seeing the detail of afeature.

Click on the heading for the column on which you would sort the view

Thetablewill sort to your specifications and an arrow will be displayed at the right side of the header
to indicate the sort order.
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4. To sort in the opposite order on the same column, just click again in the column heading.

Procedure 4.6. Re-ordering columnsin the Data View

»  Click on the column heading and drag it to the new location

The column will move from its old location to the new location

4.7. Adding, Removing, and Renaming Columns

Columns may be added to and removed from any layer. There are some restrictions on exactly how this

is done.

Table 4.1. Column Change Restrictions

Layer Type

Restrictions

All By Reference Layers

Columns added to By Reference layers will require
either internal saving or updating the original fileto
keep their data. This only happens when you save
the Map Set, so if you are doing this temporarily
thereisno harm. The only exception to this are For-
mula Columns, which areonly stored in the Map Set
and can continue to use the By Reference data.

WFS Layers

Columns added to WFS Layers will not create new
columnson the server. Any datathat isadded to these
layerswill belost when the Map Set issaved and re-
opened. As with By Reference layers, Formula
Columns will have their data recomputed on load
and thus will not be lost when saving aMap Set.

Live Maps

There are no features and thus no columns for Live
Maps.

Columns of any data type may be added in Cartographica. By default, the Add Column command from
the Layer menu will add a String column, which can represent textual or numeric data.

Procedure 4.7. Adding Columnsto a L ayer

1. Select thelayer in the Layer Stack

2. Choose Windows > Show Layer Info to bring up the Layer Info window

3. Click the Fieldstab to show thelist of columns

4. Do one of the following:
* Click +

e Choose Layer > Add Column

A new column will be added to the column list and brought into view

5. Optionally change the type of the column by selecting from the corresponding Type cell
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6. Optionally change the size of the column by clicking in the corresponding L ength cell

Procedure 4.8. Removing Columns from a Layer
1. Select thelayer in the Layer Stack
2. Choose Windows > Show L ayer Info to bring up the Layer Info window
3. Click the Fieldstab to show the list of columns
4.  Select the column to remove
5. Do one of the following:
* Click-
e Choose Layer > Remove Column

The selected column will be removed from the column list

Procedure 4.9. Renaming Columnsin a Layer

1. Select thelayer inthe Layer Stack

2. Choose Windows > Show Layer Info to bring up the Layer Info window
3. Click the Fields tab to show thelist of columns

4.  Select the column to rename

5. Click in the corresponding Name cell and type the new name

The selected column will be renamed

4.8. Using the Selection Window

The Selection Window shows information about the features you select in the data window. To access the
Selection window, go towindow > Show Selection Info.

[ JOX ] Selection

Layer ID Attribute Value

Schools 20 ADDRESS 1600 MAN O WAR BLVD
Schools 21 NAME PAUL LAURENCE DUNBAR HIGH

Schools 22 REFNUM o]

Schools 23 TIER H

Schools 24 TYPE [¢]

Schools 25 area 1,916,670.24311
Schools 26 | len 6,570.47408348
Schools 27

Figure 4.6. Selection Window
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The Selection Window is best used for looking at specific data when you have multiple items selected in
the map or data view.

The left-hand side controls what information is available in the right-hand side. By double-clicking on the
left hand side, the Data View and the map view window will change to show only those items selected in
the column on the left-hand side.

4.9. Using the Point Data Window

The Point Data window is used for looking at the detailed geometric data of a feature. To open the Point
Data window, choose Window > Show Point Data.

All datain the Point Data window is expressed in the original coordinates. Modifying geometric points
will cause those points to be reprojected onto the current map's coordinate system.

o Generally, it iseasier to edit if Maps and Layers are (at |east temporarily) set to the same value.

[ ] Park:HILL N DALE PARK

Part Point X Y Z M

0

1 1 1,559,896.37... 186,862.562...

2 2 1,659,889.2... 186,844.562...
3 1,569,840.12... 186,720.531...
4 1,559,766.37... 186,784.687...
5 1,659,716.49... 186,723.749...
6 1,659,670.12... 186,667.1770...
7 1,559,624.87... 186,611.9374...
8 1,559,576.62... 186,553.072...
9 1,659,570.62... 186,545.739...
10 1,659,624.2... 186,589.489...
1 1,569,483.12... 186,628.218...
12 1,559,444.9.. 186,664.197...
13 1,569,484.2... 186,703.864...
14 1,659,487.74... 186,708.677...
15 1,5669,625.2... 186,759.989...
16 1,669,656.6... 186,802.874...
17 1,659,599.6... 186,861.656...

3 Parts + | — 35 Points

Figure4.7. Point Data Window
Use the left side of the window (Part) to select the part within the feature (many features have only one
part, but others may have many). Theright side of thewindow (Point) showsthelist of pointsin the selected

Part. Inthe case of aLine, apart describes disjoint line segments. In the case of aPolygon, the parts describe
islands or holesin the Polygon.

4.10. Additional Layer Info

From the Layer Info Window click the I nfo Tab. The Info tab appears.
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&) &) Layer
Layer Name: .5treet
[ Info = Fields |
Representing: Roads ?]
Feature Name: = ANNOD ?I
Ceometry: Polyline
Objects: 12778
Paoints: 94342

Bounding box:

Base box:

-B4.65751, 38.20836
-84.28745, 37.84772
1523018.12500, 257989.71875
1629629.25000, 126680.60156

Figure 4.8. Layer Info Window - Info Tab

The Info tab displays some additional information about the Layer.

Representing

Feature Name

Geometry

Objects

Points

Bounding Box

Base Bounding Box

This pop-up menu describes the information that this layer represents. This
serves only as aguide for the software and for users.

This pop-up determines which column in the data for this layer is used asthe
feature name during display. This affects certain output formats (such asKML)
which have use for aname field and is displayed in Data Tool Tips.

Describes the type of features represented in this layer. Possible values are;
Point, Polyline, Polygon, Image.

Provides a count of the number of featuresin thislayer.

Provides a count of the number of pointsin all featuresin thislayer. Thisisa
rudimentary measurement of complexity.

Shows the upper left and lower right coordinates of the bounding box in map
coordinates.

Shows the upper left and lower right coordinates of the bounding box in layer
coordinates.
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Chapter 5. Working With Layers
5.1. Using the Layer Stack

The Layer Stack appears on the | eft side of the CartographicaWindow. Thisview showsall of the different
layers of datathat appear in the map.

o A S
Colors Fonts Print
- Businesses

/ Street

// Blakeman
[] schools

[] Park

[] LexBase

B Globexplorer

[N << N<N<N<}

Figure5.1. The Layer Stack
The Layer Stack defines what appearsin the Map View and Data View.

You can drag itemsto re-order them in the layer stack. Top is "on top" if you were to think of it asalayer
cake or a set of papers layered on top of each other. Often, if you are using araster layer, you'll drag that
to the bottom so that all the vector content sits "above" it.

You can aso drop alayer on another layer to copy styles from the dropped layer to the dropped-on layer.
Although it might seem strange, you can also drop alayer on another layer of adifferent type. Thisallows
for an easy way to copy the color schemes.

Procedure 5.1. Showing and Hiding layers

*  You can choose which layers are shown on the map by doing one of the following:
» Toggling the box next to the layer name in the layer stack
e Choose Layer >Hide Layer or Layer > Show L ayer

When you do hide alayer the features contained in thislayer are no longer seen on the Map.

5.2. Using the Layer Info Window

The Layer Info window shows the data features of the layer that is selected. It is used to add/remove
columns, change data types, and modify column names. To access the Layer Info window, choose Win-
dow > Show layer Info. The Layer Info window appears showing the Fields tab.
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) @® Layer
Layer Name: Businesses
[ Fields"

Display Name Field Name

ACTUAL_E
ACTUAL_S
ADSIZE_|
ALCOHOL
ATTRACT
BUSTYPE
CASH
CITY
COMPANY
CONTACT
COUNTY
CREDIT_A
CREDIT_N
DATE_LIS

~ Type Length  Precision Pop-up ...

9 i 0 @ @& ACTUALE
S @ ACTUAL_S
¢ 10 = ADSIZE_|
ERiE = ALCOHOL
¢ 10 = ATTRACT
¢ 40 = BUSTYPE
¢ 10 = CASH
String Y a CITY
String ¢ 30 = COMPANY
String e = CONTACT
String s 7 = COUNTY
String ¢ 2 = CREDIT_A
(] = CREDIT_N
] = DATE_LIS

Number
Number
String

Number
Number
String

Number

Number
String

EMPLOYEE
FASTFOOD
FAX_NUMRB
+ | — | Set Formula...

12
tn
ko k|

String
Number

D O0OO0OO0O0O0OO0OO0OO0OONONNOO

Number.

= EMPLOYEE
= FASTFOOD
= _FAX_NILIMR

Show Field Names

Figure5.2. Layer Info Window - Fields Tab

The Layer Info window is alive window, so you can make changes to the layer by editing the valuesin
it. Hereis a description of each of the columnsin the Layer Info window and their purpose.

Table5.1. Layer Info Window Columns

Display Name

name used by the Data View and the Legend, and
hasvery few practical limitations, other than needing
to be unique.

Type

Type of thedatain this column. This determines how
the datain the column isto be interpreted by Carto-
graphica. Possible types are: String, Float, Number,
Boolean, and Date.

Length

The storage length for this column. Thiswill determ-
ine the maximum length of a string, the maximum
number of digits of a Number column, etc. Float,
Date, and Boolean should be |eft at the system sug-
gested values.

Precision

For the Number column (fixed digits), this is the
number of digits of the Length field that are dedic-
ated to numbers after the decimal point.

Pop-up

If thisis checked, this column is used in the Pop-up
preview (for example, if you hover over afeature)

Lock

Determinesif thisfield islocked. Thisismostly used
with the cal culated formulas (see Column Formulas)
columns, asit will prevent thesefrom being re-calcu-
lated.

Field Name

This is the actual data storage name internaly.

Generally, you're better off not to change these un-
less you know you're going to be re-exporting SHP-
file data and you need to match column names with
other software.
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For example, to change the Display Name (the name that shows up in the Data View) for ACTUAL_E,
click on the word and then type a new name. Similarly, the length, precision, and type of data can be ma-
nipulated by making changes to those columns.

o If you change a column's type, Cartographicawill attempt to coerce the datain that column to the
new type, but that may not always be possible. Take particular care when converting textual data
to numbers, asyou are likely to end up with many O'sif the data cannot be reinterpreted.

5.3. Filtering on Layers Using the Filter Box

You can use the Filter Box from the main window to filter map datawithin alayer and to create new data
layers with the results. The Filter Box appears in the top right of the main Cartographica window.

Qv limestone (%]

Filter selected layer

Figure5.3. Filter Box

Enter the datayou want to filter into the search box. Asyou type, the results are narrowed and are displayed
(filtered) in the data window. This filter is extremely fast, even for large datasets and is the preferred
method for finding an item in the datawindow. Use the Filter Box with Layer/Create Layer from Selection
from the Layer menu to split off datathat isinteresting for further analysis. Thefilter operates on the layer
currently selected in layer stack. The filter works by filtering the data in the selected layer as shown in
both the data and map views. You can also use extensions such as commas to further filter results.

And/or and multiple-field datafiltering is now possible and easy with this new system. The existing filter
box works as a short-cut, translating queries into the new system, which can then be edited.

Asyou type into the filter box, you will see a drop-down area at the top of the Map View that contains a
much more flexible filtering system.

@ ProjectionTest

@ oo P | Q- limestone (%)

Map Tools Filter selected layer

Any of the following are true =+ Done

ADDRESS contains limestone =)+

Figure 5.4. Advanced Filter Box

You can select which filter or al filters to use by selecting either Any, All or None of the following are
true.

Thefirst selection drop down menu (shown as info.Capital in the screen above) isamenu to select which
column in the data window you want to search.

Then you can select if you want thefilter to beisthelessthan, isgreater than, or is, or containsthefilter
phrase.

The text box contains the text you enter that you want to filter on.

You can click the + or - button to add or remove additional filters.
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Click the Done button to dismissthe additional Filter boxes and restore the maps and dataviewsto allfeatures
in the selected layers.

You can also filter using variables from the same or multiplefields. Thisis useful for creating new layers.

5.4. Adding and Removing Layers

Although most layers are added to Cartographicamap sets by importing them from existing files or network
services, it is quite reasonable to create a layer yourself. Most frequently the goal of adding a layer is
manually create some new features (such as drawing an area over an existing map).

Procedure 5.2. Adding New Layers

1. Dothefollowing to create anew layer:
e Choose Layer > New Layer
e Click onthe Add(+) button under the Layer Stack
The new layer is added with no data and the a default name

2. Click onthe namein the Layer stack to select the text and then replace with your new name

Procedure 5.3. Removing Layers

1. Select the layer you wish to remove in the Layer Stack

2. Do oneof thefollowing to remove the layer:
e Click on the Remove(-) button under the Layer Stack
e Choose Layer > Delete Layer

The selected layer is removed

5.5. Adding a New Layer Based on a Data Selec-

tion

If you want to create a new layer from a selection of datain your map, select the data you want to add to
anew layer in the Datawindow. Now, L ayer > Create Layer from Selection.

You can also select a data set using the filter bar to create afiltered list of datato create anew layer from.

This creates anew layer that will appear in the Layer stack from the selected featuresin the current layer,
copying the styles and all data attributes.

5.6. Merging Layers

Cartographica can merge layers with similar datainto asingle layer, creating anew layer with the contents
of al the selected layers, and removing the original layers.

Thisis commonly used to put like data together in asingle layer for easy manipulation.
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Consolidating layers will remove al of the selected layers from the map and replace them with a single
layer that has all of the features of the selected layers.

» Layersmust contain the same kinds of features (points, lines, or polygons).

» Layerswith different dimensionality (2D, 3D, or 4D) will be upgraded to the highest dimensionality of
the set.

» Optionaly, you can choose to consolidate data fields for layers containing columns of the same name
by clicking the Consolidate data fields with the same name checkbox. Columns with different names
will be appended and the data for the other features will be left blank.

Procedure5.4. Merging Layers

1. IntheLayer Stack, select the multiple layers you want to merge, by command-clicking the mouse on
each layer.

2. Layer > Merge Selected Layers.

The Merge Selected Layers dialog appears.

Consolidating layers will remove all of the selected layers from the map and replace
them with a single layer that has all of the features of the selected layers.

« Layers must contain the same kinds of features (points,lines, or areas).

« Layers with different dimensionality (2D,3D, or 4D) will be upgraded to the highest
dimensionality of the set.

« Layers with columns with the same name will be consolidated, columns with
different names will be appended and the data for the other elements will be left
blank.

Inherit styles from: = Street E

Consolidate data fields with the same name
Add original layer name in FromLayer field

Layers to be consolidated:

Street
Blakeman

S Consolidate )

Figure5.5. Merge Selected Layers

3. If youwouldliketo add acolumn to each entry in the new layer stating which layer the entry originated
from, click the Add original layer namein From Layer field checkbox.

4. Choose which Layer the styles come from using I nherit styles from drop down box.

5. Now click Consolidate.

5.7. Masking Data for Analysis Layers

When using an analysis layer (for now only created by the Kernel Density Map), often the analysis layer
has a significant amount of datafalling "outside" of the area of interest. To help remedy this, Cartographica
can constrain the bounds of the analysis layer to the area of a polygon layer.

Below are examples of an analysis layer, the mask to be applied, and the resultant masked analysis layer.
In this case, we use a Kernel Density Map and have a satellite map in the background asillustration.
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Figure5.6. Analysis Layer without Mask

Figure5.8. Analysis Layer with Mask

Procedure 5.5. Masking an analysis layer

In order to mask an analysislayer, you need to have apolygon layer that specifiesthe areayou want included
in the analysis. You can either use an existing polygon layer, or create one manually or using tools such
as Cartographica's Tools > M ake Convex Hull

1. Select theanalysislayer in the layer stack by clicking on it
2. Select the polygon layer in the layer stack by holding the option key while clicking on it
3. Choose Layer > Set Mask Layer

After afew seconds, the analysis layer will be masked by the polygon layer you selected.

e The mask layer will work even if the mask layer is hidden, so you can add a layer to act as
the mask, assign it to the analysislayer, and then hide the mask layer without losing the mask
effect, but without having whatever datais in that layer displayed.
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Procedure 5.6. Removing an analysis layer mask
1. Selecttheanalysislayer in the layer stack by clicking on it

2. ChooselLayer > Clear Mask Layer

5.8. Setting Layer Projection

In the event that alayer of dataisimported without any projection information, Set L ayer Projection can
change the projection without modifying the data

It is common for data that comesin csv form to be delivered in a State Plane Coordinate System instead
of Latitude/L ongitude (which will be automatically selected in most cases). In the case that the projection
information is not there, use the following process to set the layer projection.

1. Layer > Set Layer Projection to set the layer's projection information.

The Set Projection Layer dialog appears.

Ql \ A
(RIS Specifications |
NAD.1983_StatePlane_Kentucky North_FIP... | "orameter Value
datum NADS83

Unprojected

WGS 84 ellps GRS80
GCS_Assumed_Geographic_1 lat_0 875
» User Defined lat.1 37.96666666666667
» UTM lat_2 38.96666666666667
lon_0 -84.25

» Australian National Grids
» Other Projections

» World-Wide Projections

> Perspective Projections

» US State Plane (NAD83)
> US State Plane (NAD27)

no_defs

i — Edit

Setting the projection here will change the projection for
this particular layer, but it will not change the shape
data. Changes will be saved in the map file and, if
appropriate, in an associated PRJ file.

Cancel | QSN

Figure5.9. Set Projection Layer Window

Setting the projection here will change the projection for this particular layer, but it will not change the
shape data. Changes will be saved in the map file and possibly in an associated PRIfile.

2. From the left side of the diaog, choose the map projection that best suits your needs.

The Description box on the right will change depending which projection is selected. You can also click
the Specifications tab to see additional details about the selected projection.

Below thisinformational areathereisasmall preview areathat givesagenera orientation for the features
of your map once the selected projection has been confirmed.

Here you should use the filter box to search for a projection.
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5.8.1.

The feature projection shape is previewed on the right side of the window so you can get an idea of
what the selected projection will look like.

3. Once you have the selected the projection that best suits your needs and most accurately represents the
data you are attempting to display, click Set.

Reprojecting Layers

Cartographica allows users to change the geographic projection of datato several predefined datums. The
limited applications include preparing data for export in another CRS.

For example, if you need a shape file in WGS84, but you have datain State Plane, you can use Reproject
Datato change the data from the State Plane to WGS84 and then use the Export Layer command to export
it.

o Thisis seldom the case, so most often, you can use M ap > Project M ap to set the map projection
or Layer > Set Layer Projection to change how thefeaturesin aparticular Layer areinterpreted.

To permanently change the map projection:

1. Layer > Reproject Layer.

The Reproject Layer dialog appears.
Ql )
Description L
NAD_.1983_StatePlane_Kentucky_North_FIp... | Farameter Value
datum NAD83

Unprojected
WGS 84 ellps GRS80

GCS_Assumed_Geographic_1 lat 0 37.5
» User Defined lat 1 37.96666666666667

> UTM lat_2 38.96666666666667
lon_0 -84.25
no_defs

» Australian National Grids

» Other Projections

» World-Wide Projections

> Perspective Projections 5 a

> US State Plane (NAD83) 0 o

» US State Plane (NAD27) a‘_ [ £,
d

+ - Edit A e e

Changing the projection here will permanently modify B
the shape data to correspond to the selected g ., © i ©
projection. If you reconvert it back to the original, it is s ¥ &% . )

likely that a loss of accuracy will occur. If you're not "
certain you want to do this, set the layer's projection

instead of reprojecting it. Cancel “

Figure 5.10. Reproject Layer dialog

Changing the projection here will permanently modify the shape data to correspond to the selected
projection. If you reconvert it back to the original, it islikely that aloss of accuracy will occur. If you're
not certain you want to do this, set the projection.

2. From the left side of the dialog, choose the map projection that best suits your needs.

The Description box on the right will change depending which projection is selected. You can also click
the Specifications tab to see additional details about the selected projection.
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Below thisinformational areathereisasmall preview arethat givesagenera orientation for the features
of your map once the selected projection has been confirmed.

3. Once you have the selected the projection that best suits your needs and most accurately represents the
data you are attempting to display, click Set.

5.9. Referenced Data

Cartographica tries to be intelligent about referencing external data in order to maximize efficiency and
convenience. In many cases, Cartographica can make an external reference to a file instead of making it
part of the Mapset. This datais referred to as being Externally Referenced.

When alayer is Externally Referenced, it has aby referenceicon in the layer stack on theright side. Also,
when that layer is selected, the Layer menu's Include Layer Data in Mapset item is unchecked.

Often, storing boilerplate data and large imagery in external filesis desired to save space and to make up-
dating that data easy. Imagine having aset of 10 mapsthat all need road information, but your road inform-
ation changes on a monthly basis. If your road polygons are kept in an external file, you need only update
the external file, load your mapset and the information is up-to-date.

The main reason to use thisisif you need to "Freeze" the data for a particular layer so that you don't acci-
dentally change it.

Procedure 5.7. Bringing External data into the M apset
1. Select the desired layer from the Layer Stack

2. Choose Layer > Include Layer Data in Mapset to bring the data into the Mapset. The next time
you save, a copy of the datawill be made inside of this Mapset.

Once adata set it brought into the Mapset, the only way to make it external again isto delete thelayer with
theinternal copy and re-import the data.

Occasionally, you may need to create a copy of a Cartographica Mapset for distribution to other parties or
to archive the complete state of amap and all its constituent parts. In this case, often it is necessary to put
all of the data into the Mapset file before sending it because the recipient may not have the original files.
Since permanently changing this might not be desired, you can save a copy of your Mapset file that has
had all of its layer data brought internal, or "flattened".

Procedure 5.8. Flattening a M apset
1. Choose File > Save Asto begin the saving process
2. Check Flatten Map When Saving to flatten the file

3.  Now choose afile name and click Save
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Chapter 6. Working With Styles

Styles determine how a map looks when viewed, printed, embedded in a map layout, or exported to any
style-conscious format (such as Adobe Illustrator or KML).

Cartographica has a sophisticated style system which provides significant control over how datais shown
on the screen and in printed output.

Styles are assigned and manipulated for each layer individually.

Procedure 6.1. Opening the Style Editor

To bring up the Style Editor for any layer, use one of the following techniques:

1. Select the desired layer in the Layer Stack

2. Open the Style Editor:
e Double-click on the layer to open the Style Editor
e Click onthe Styles... button at the bottom of the Layer Stack to open the Style Editor
e Choose Layer > Show Layer Styles

At this point, you should have an appropriate Style Editor Window visible.
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Always show labels

Figure6.1. Layer StylesWindow (showing a complex polygon layer)

6.1. Styling Vector Layers

Styles in Cartographica are a very powerful mechanism for changing the presentation of your map. By
using the values of datain the features, Cartographica can create thematic maps without requiring manual
intervention in every step of the process.

When Cartographica prepares to draw a particular feature, it first evaluates the style, as defined in the
layer's Style Window, to determine if the feature qualifies for a particular style variation, or if it isto be
drawn with the Default Style. For layers where you desire all features in the layer to look the same, use
only the default style and all features will be drawn the same.

Vector styles share many traits, although each different type of feature (lines, polygons, and points) have
some unique attributes and slight variations in how the standard attributes are applied.

For all style manipulation, work beginsin the Style Window.
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Figure 6.2. StyleWindow (displaying a complex point style)
The style window is divided into three primary aress:

* The upper left portion of the window contains the Style List, which is used to discriminate between
stylesin astyle set. All layer styles can either be comprised of asingle style (in this case, referred to as
the Default Style) or multiple styles. Thiswill be covered later in Section 6.1.5, “Complex Styles’.

e Theright side of the window is the Appearance pane and it determines how each feature in a particular
style looks. Thisincludes the label, marker, lines, colors, and naming.

» Thelower left portion of the window is a Preview of the style you are currently working on. In the case
of multi-style style sets, the selection in the Style List determines which style is shown in the Preview.

Since many of the elements of the Appearance pane are common to every feature type, we will examine
what each element represents and how it is used, going from the top to the bottom.

* Nameisused in the Map Legend and other areas of the software to represent this particular stylein a
style set. The contents of thisfield are used as the name of the style in the legend, when multiple styles
are shown. If you leave the Name field empty, Cartographica will create defaults based on the values
that comprise the styl€'s range.

» The color wells are used to adjust the color of individual elements. Their use varies based on the type
of features represented by thelayer, and by the element that isbeing styled. Color wellsfunction asdrop
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6.1.1.

targets and bring up the color picker when they are clicked on, allowing you to choose colors using the
standard mechanisms available to al Macintosh software.

» Sizefields are denoted by adider and atext areaand allow you to change size parameters, such asline
width, pattern size, or symbol size. The slider and the box both provide the same control, and you can
use them interchangably.

» Item Label and Insert Field menus are used to determine what text should be placed next to the point,
aong the line, or inside the area. You can add text to the label by typing into the box, and references to
fields can be added by placing the cursor where you want the field and then using the I nsert Field pop-
up menu to select thefield you want added. A field marker (with the name of thefield inside of a colored
cell) will be placed at the cursor location. Thisis covered in depth in Section 6.1.4, “Labeling Features’

» Alwaysshow labelsdeterminesif labelsare dways shown for this particular style, or whether the system
should determine whether they should be visible or not. Generally, you should leave this unchecked for
most styles, but if you have features whose labels you always want displayed, this box provides allows
you to override that.

» Symbol, Picture, and Picture Path are only available when editing Point features, and so they will be
covered in Section 6.1.1, “Point Styles’.

Point Styles

Point styles can be customized in many ways. The Size slider and box control the total size of the point
item. Dueto variationsin particular symbol drawing techniques and different visual weights (which affect
apparent size), it is often the case that symbols with the same size are similar, but not identical in size or
area. Thisisto be expected. We havetried to keep the sizes consistent for all symbols created directly inside
of Cartographica, but you may need to balance sizes a bit, especially when using custom picture- or font-
based symbols or when using symbols of greatly differing weights.

For most Point symbols, the Stroke box and color well determine if the outline of the symbol is visible
and the color of the symbol outline. Not surprisingly, the Fill color well determines the color which fills
in the symbol. For some symboals, there is no "fill" area, and therefore the symbol’s fill color does not
matter and the stroke must be present for the symbol to draw. Examples of these in the built-in symbols
are the cross and plus.

Although Cartographica may not ship with the variety of symbols of some other programs, the ability to
import high-resolution symbols from a variety of places makes up for many missing symbols. To change
asymbol, the Symbol Well is used as the dropping point for one of a variety of sources:

» The Symbols Browser window, which is the built-in repository for scalable symbols (pictured in Fig-
ure 6.3, “Symbol Browser Window”), contains a number of common symbols for use on maps which
are simple, but highly scalable.

» Images from avariety of sources. Basically any image that you can get onto your Macintosh is usable
asasymbol in Cartographica. This can be agraphic from aweb page, something designed inillustrator,
or alicensed piece of clip-art. When an image symbol is used, Cartographica pays attention to the alpha
channel for transparency, meaning that transparent-capable formats such as PNG are more desirable
than JPEGs, as an example.

e When using images as symbols, the Stroke and Fill colors can seem to behave oddly. Thisis
because, when checked, the Stroke will color anywhere in the image that is not transparent,
and the Fill will not be used. For graphics that have transparency, this can have the desirable
effect of being ableto color the parts of theimage with color. However, for graphicsthat contain
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black and while colors (for example), it has the surprising effect of coloring the entire symbol
(white and black) with the stroke color. To turn off the color manipulation, just uncheck Stroke.

* The Macintosh Character Viewer. The Character Viewer isastandard part of OS X, which is made
visible on the screen by checking the Show Keyboard & Character Viewer in menu bar option in
the Keyboar d preferences panel in System Preferences. Once thisbox is checked, you can bring up the
window by choosing Show Character Viewer from the menu bar. Any character from the palette can
be made into a Cartographica symbol just by dragging it into the Symbol Well. Among the available
symbols in many standard fonts are: airplane, a variety of stars, and many more. Plus, cartographic
symbol fonts are also available from a variety of commercial and non-commercial providers.

 Stylized text from any window. Although single-characters are often enough and our labeling system
provides ample opportunity to provide static and variable text labeling, text from any window can also
be used as a"symbol" for a point.

Besides symbols, Cartographicacan a so represent pointswith apicture stored on disk by using the Picture
check box and field selector and optionally the Picture Path to specify the location of the referenced pic-
tures. When using a picture to represent the points on the map, the Picture box must be selected and a
field must be chosen in the pop-up menu. The picture field designates which column containsthe file name
of the referenced file, which can be a full or partial path name. A partial path name is resolved first by
looking at the Picture Path and then by using the directory the layer (or map set for an internally-stored
layer) is saved in as the default. When using a picture symbol, the Image Viewer will come up whenever
arepresented point is selected, showing alarger version of the picture (or aplayable version of the movie,
if the referenced datais amoviefile).

Browser
Lines | Patterns | Bookmarks | Palettes

Built-in Symbols

OO —+00

Hexagon Target-Sol Dash Plus Pentagon Target
Cross Snowflake Diamond Circle Triangle Square
Star
Add... Size:  em—

Figure 6.3. Symbol Browser Window

L abels may also be added to point features, see Section 6.1.4, “Labeling Features’ for further information.

Procedure 6.2. Setting the Symbol for a Point layer

1. Openthe Style Editor for the desired layer
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2.

3.

4.

Click oncein the Symbol well in order to bring up the Symbol Browser Window.
Choose a symbol from the Symbol Browser Window and drag it to the Symbolwell

Adjust Point Size,Stroke, and Fill as desired

Procedure 6.3. Using a Font Character asa Symbol for a Point L ayer

1.

2.

3.

4,

Open the Style Editor for the desired layer

Bring up awindow containing the font character. Commonly thisis done with the Show Char acter
Viewer item from the menu bar (if you can't find it, you may need to turn it on in the Keyboard
System Preferences

Choose a symbol from the character viewer or other window and drag it to the Symbolwell

Adjust Point Size,Stroke, and Fill as desired

Procedure 6.4. Using an Image File as a Symbol for a Point L ayer

1

2.

Open the Style Editor for the desired layer

Bring up a Finder window containing the symbol file

o The file should be one of the standard image types understood by the MacOS X, such as:
PDF, Adobe Illustrator, GIF, JPEG, PNG, etc.

Drag the file to the Symbolwell

Adjust Point Size,Stroke, and Fill as desired

o The effect of the Stroke and Fill on image symbols can be abit strange. Generally, you will
want to use the Stroke box and color only if you want to completely fill the symbol with the
stroke color.

Procedure 6.5. Using Pictures as a symbol

Before using pictures as a symbol, you must make sure that you have the picture files in a format that
MacOS X understands, such as JPEG, GIF, or PNG. You must also know where those files are in relation
to the Picture Path or the layer data.

These instructions assume that you aready know where the pictures are and have a column that contains
the partial or full path namesto the picturefiles.

1

2.

Open the Style Editor for the desired layer
Select the name of the column with the paths by using the Pictur e pop-up

If your photos are referred to by partial path names, you may need to select the Picture Path by using
the pop-up menu

If you would like the pictures to show up in the map as the Point symbol, make sure the Pictur e box
is checked
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o To change the size of the displayed picture on the map, use the Point Size slider or box.

6.1.2. Line Styles

Line styles can be used to change the visual aspects of lines on a map. Some of the components for line
styles should now be familiar to you, based on the point styles, but lines have some additional attributes.

Line styles are based on aline style template, which are dropped into the line style well in order to assign
them to a style. In the example shown below, the Default Style for thisline contains aline with thin black
strokes, and a yellow fill. Not al lines will have both parameters, however they should all have a Stroke
color, so that you can change the overall color of the line style. In some special cases, there are colorsin
the style that are not able to be changed through this window. If you are using one of these styles and find
the need to change the color, look for another line stylein the Lines tab of the Uber Browser.

The Width determines the width of the line, and in the case of a stroked line, the width of the stroke as
well. The two are proportionate, and therefore the width is a scaling factor that operates equally on each
of the components of the line.

8 00 ¥ ProjectionTest Styles: Street

Based on: | SPEED =

Name: Mon-matching

Number 5] 65
p || Hide these features
Value From To Line
65 65 swoke: | [N
Fill: [
Width { — 1
Item Label:
+ | - [~ Use Value or To and From - —
Preview S

Insert Field: | Select to Insert Field # |

|| Always show labels

Figure 6.4. Style Window (displaying a complex line style)
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6.1.3.

Procedure 6.6. Setting the Line Style
1. Openthe Style Editor for the desired layer
2. Click ontheline style well next to the color wells
The Uber Browser will appear with the Linestab selected.
3. Choose aline style from and drag it to the line style well
The line style should change in the well, the preview, and on the map to reflect your choice.

4. Adjust Size,Stroke, and Fill as desired

Polygon Styles

Polygon styles can be used to change the coloring, pattern, outline style, and labeling of polygon features
on the map. You can leverage much of your knowledge from the line and point styles to use the polygon
style window. In fact, the window is even set up to reflect this, with the Outline box in the top position
(where the Line box appears for lines), and the Pattern box in the lower position (where the symbol box
appears for poings).

When a polygon is drawn, Cartographica uses the Outline information to draw the outline of the polygon,
and the Pattern information to fill in the inside of the polygon.

The patternsin Cartographicawork similarly to the Symbolsin point layers. There are certain pre-defined
patterns that come with Cartographica, and they are made up of black and transparent data, so that they
can be scaled and colored easily. However, you can also use just about any image (including symbolsfrom
the symbol tab) asfill for polygon layers.

When a pattern is not in use, the pattern well is empty (as is shown below), and there is a Fill color well
to determine the solid fill color to be used. When patterns are used, the pattern will appear in the pattern
well and Stroke and Size controls will be added, to control the color of the stroke, and the pattern size,
respectively.
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Figure 6.5. StyleWindow (displaying a complex polygon style)

Procedure 6.7. Setting an invisibleline style

Sometimes it's necessary to have a polygon with no outer edge. In this case, you will need to remove the
line to prevent it from drawing.

1. Openthe Style Editor for the desired layer
2. Click on theline style well next to the color wells
The Uber Browser will appear with the Linestab selected. (This can be ignored for now)
3. Switch back to the style window
You should find that the line style well is highlighted, indicating it has keyboard focus
4. Usethe delete key on the keyboard to remove the line style

The line style should disappear from the well, the preview, and on the map to reflect your choice.
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Procedure 6.8. Setting an invisiblefill color

Sometimesiit's necessary to have a polygon with no visiblefill color. In this case, you need to remove any
pattern and set thefill color to transparent.

1

2.

Open the Style Editor for the desired layer

Click on the pattern well next to the fill box

The Uber Browser will appear with the Patterns tab selected. (This can be ignored for now)
Switch back to the style window

You should find that the pattern well is highlighted, indicating it has keyboard focus

Use the delete key on the keyboard to remove the line style

Any pattern will disappear from the well, the preview, and on the map to reflect your choice.
Click on the Fill color well to select thefill color and bring up the Color window

Use the opacity dlider to set the opacity of the fill color to 0%.

Thewell will befilled with atriangular symbol signifying you have atransparent color and color will
disappear from the preview, and on the map to reflect your choice.

Procedure 6.9. Using an Image File as a Fill Pattern

When Cartographica doesn't have thefill pattern that you need, you can specify thefill pattern using afile.
That file will be automatically tiled by Cartographicato fill the area.

1

Bring up a Finder window containing the image file for your pattern

o The file should be one of the standard image types understood by the MacOS X, such as:
PDF, Adobe Illustrator, GIF, JPEG, PNG, etc. For best results for scaling, you will likely
want to use a PDF file, although images will also tile.

Drag thefileicon to the Fill well

Adjust the Size, Stroke, and Fill as desired

o Theresult of the Stroke and Fill onimagefills can be abit strange. Generally, you will want
to usethe Stroke box and color only if you want to completely fill the symbol with the stroke
color.

Use the delete key on the keyboard to remove the line style

Any pattern will disappear from the well, the preview, and on the map to reflect your choice.

Click on the Fill color well to select the fill color and bring up the Color window

Use the opacity dlider to set the opacity of the fill color to 0%.

Thewell will befilled with atriangular symbol signifying you have atransparent color and color will
disappear from the preview, and on the map to reflect your choice.
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6.1.4. Labeling Features

All styles can be labeled, providing away to indicate the name or other attributes of a feature on the map.

Labels are among the most complex options in Cartographica due especially to the need to avoid clutter
and collision when items are placed near each other. Although the particular algorithm cannot be described
in detail and is subject to some amount of change, here are some important points to understand about how
Cartographica handles labels:

All labels are drawn after all features are drawn and therefore labels show up "on top" of al features,
including those features above the features that are being labeled. This prevents problems such as the
label for a State (usually a polygon layer) being occluded by the point and label for a city in that state
(usualy apoint layer positioned above the polygon layer so that the features are visible).

Labels are evaluated in layer order, which is to say that the labels of layers at the bottom of the layer
stack have a higher priority than those at the top of the stack.

Within alayer, labels are evaluated in draw order, which isreally not deterministic, and therefore there
is not a good way to tell which labelsin alayer will be drawn apriori.

The best way to control labelsisto only turn them on for items that are important for display purposes.
This can be achieved by using a Complex Style (see Section 6.1.5, “Complex Styles’) to separate the
labeled and unlabeled items.

When necessary, very complex labels can be made by using a Calculated Column (see Chapter 13,
Column Formulas) to create the contents of the field and referencing that calculated field in the |abel.

L abels can have multiple lines, which are added by inserting areturn in the Item Label box.

Labelsare controlled by the content of the ltem L abel box, shownin close-up in Figure 6.6, “Label field”.
L abels can contain text and fields and can be styles using one or more fonts and sizes. The example shown
hereisasimple label containing introductory text "Zip:" and the contents of the ZIP_CODE field. In the
Item L abel box, the contents of afield are represented by a Field Marker, which is the name of the field
surrounded by a colored oval.

Field Markers may be moved around through drag and drop and may be copied, pasted, and deleted.

Item Label:
Zip: ZIP_CODE

Figure 6.6. Label field

Procedure 6.10. Add a label to a style

1

2.

Click in the Item L abel box to move the text cursor there
Type the desired text in the box:

«  Typetextinto the box to create an unchanging text label
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e Choose the desired field from the Insert Field pop-up menu to insert the field marker into the
labe.

6.1.5. Complex Styles

So far, we have been describing simple styles, which apply identically to every featurein alayer. However,
it is often the case that some featuresin alayer deserve specia attention. Examples of thisinclude alayer
that contains cities, some of which are state or country capitals, or alayer of roads that contains both local
roadsand large highways. In each of these cases, some of thefeaturesin thelayer are singled out for special
attention.

Complex Styles are also used when attempting to show quantitative or qualitative attribute information
graphically. For example, a polygon layer representing states could be colored differently based on popu-
lation; similarly, the size of a city symbol in apoint layer could vary based on population.

There are three primary controlsfor complex styles: the Based on: pop-up menu, whichisused to determine
which field is used to discriminate between the styles; the style list on the left side of the window above
the Preview box, which displaysthelist of defined styles and provides for addition, deletion, etc.; and the
Hide featuresthat don't match check box, which determines whether the Default Styleis used.

In complex styles, the Based on: pop-up menu determines which column of dataisto be used for discrim-
inating between the styles. Once the column is selected, use the table on the I eft of the window to determine
the breaks for each style variant.

When using a string column to discriminate, you must use the Value column, which indicates an exact
match between the value in the column and the one you define in the style here. When using a numeric
column to discriminate, you may use either the Value column or the From and To columns. For the Value
column, the data must still match exactly. When using the From and To columns, the value must be
within the range specified. The Distribute button may be used to help create natural ranges based on a
linear distribution over the range of the datain the selected layer.

Under Based on are 3 pieces of data that appear when a column name is selected. These are the field type
(string, number, date), and the minimum and maximum values.

The table in the left of the window lists the values or ranges for each style in the style set. To change the
appearance of the style, select it in the table at the left and then adjust the parameters on the right, using
the techniques described previoudly for each feature type.

You may also select multiple styles at the sametime, allowing simultaneous editing of items. Thisisuseful,
for example, when using different symbols, but wanting to change the size for each of them. In this case,
select the desired styles and then change the size. The size will change, but the remainder of the appearance
will remain unchanged.

Styles are added to the list by using the + and - buttons, or by Edit > Duplicate or Edit > Duplicate and
Increment. The + button adds a new style by copying the default style. Each of the menu items provides
away to add anidentical copy of the selected styleto thelist, with the Duplicate and Increment also in-
creasing the From and To values.

When using quantitative information to discriminate between styles, it is often beneficial to have Carto-
graphica assign breaks between the styles. The gear menu provides access to these functions, as outlined
below:

 Distribute With Equal Intervals: distributes the values of the Based On: field across all of the styles
in the style list. For example, if the values range from 0-100 and you have 4 styles currently in the list,
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those styles are changed to range from 0-24,25-49,50-74, and 75-100 respectively. No other changes
are made to the styles and the number of styles are not changed.

Distribute With Natural Breaks (Jenks): distributes the values of the Based On: field using the Jenks
natural breaks distribution method. This method will calculate the natural breaks that occur in the data
set, based on attempting to determine where clusters of values exist. No other changes are made to the
styles and the number of styles are not changed.

Distribute With Equal Count: distributes the values of the Based On: field by making each range
contain an equal number of features. Thisis done using an increasing value, so the ranges will always
be contiguous. For example: 5-10,11-20,21-30, etc.

Distribute With Equal Area (available only for polygon layers): distributes the values of the Based
On: field by making each range contain an equal areaon the map, inthe current CRS. Thisisdone using
an increasing value, so the ranges will always be contiguous.

Distribute With Quartile Distribution: distributes the values of the Based On: field into four (4)
groups by making each range contain an equal number of features. This is done using an increasing
value, so the ranges will aways be contiguous. When applied to a style set, any existing styles will be
used up to the fourth one, and all styles beyond the fourth will be removed.

DistributeWith Quintile Distribution: distributesthe values of the Based On: field into five (5) groups
by making each range contain an equal number of features. Thisis done using an increasing value, so
the ranges will always be contiguous. When applied to a style set, any existing styleswill be used up to
the fifth one, and all styles beyond the fifth will be removed.

Distribute Unique Values: distributes the values of the Based On: field into one group per value. This
ismostly for use with string columns, although numeric columns with a small number of actual values
can also be used. When applied to a style set, any existing styles will be used where possible, and all
styles beyond those necessary will be removed.

All style information updates immediately, both in the preview window and in the map view, so the user
should be able to drag the sliders and move around with the color picker until they have matched what
they need.

Procedure 6.11. Applying a palette of colorsto a set of styles

It isoften desirableto use a set of common colorsfor particular maps. Cartographica provides an easy way
to take acolor palette and apply it to thefill or stroke color of each element in astylelistinturn. The result
isaseries of different colors, one for each style

1.

2.

Open the style window for the desired layer

Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

Choose a color palette and drag it to the style list, dropping it when the cursor changes to the add
cursor.

o To change the stroke col or instead of thefill color, hold down the option key on the keyboard
when you drop the palette
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Procedure 6.12. Temporarily disable all stylesfor a layer

This method disconnects the discrimination logic, leaving every feature in the layer at default. No other
parameters are changed, so it can be used safely to "flatten" the appearance of a layer without actually
changing it's style.

1. Open the style window for the desired layer
2. Changethe Based On value to None

o None of the other settings for the style set will be changed by doing this, so you can change
back to your previous style settings just by returning the Based On pop-up to its previous
value.

Procedure 6.13. Hiding Features

When using complex styles, there may be times where you want to remove items that match a particular
criteria (or do not match any of the criteria) from the map. For this, Cartographica has the Hide these
Featur es option to hide features which match a particular category.

1.  Open the style window for the desired layer
2. Sedlect an existing style (or create one from above) which you want matching features hidden

Features matching this style will be hidden from output.

6.2. Styling Raster Layers

For raster layers, the styling is much simpler than for vector layers. Since the raster layer often contains
detailed color data, there is no real need for acomplex system as with vectors.

For some raster layers, their content is a representation of data instead of imagery. In these cases, Carto-
graphica can be used to visually color the raster layer based on the values of datain the layer.

For both of these cases, you can adjust the opacity of the layer so that it may be placed above another layer,
mixing some of the contents of the underlying layer with the contents of the overlaid layer.

Although a number of color palettes are included with Cartographica, see Chapter 14, Color Palettes for
more information about using and editing color palettes.
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@® Untitled 2 Style: chicago-e

Layer Opacity

Palette bounds
Minimum Manual Maximum

177 290

Figure6.7. Raster Layer StylesWindow

Procedure 6.14. Adjusting a Raster Layer's opacity

1.

2.

4,

Select the layer in the layer stack

Choose Layer > Show Layer Stylesto bring up the Raster Layer Style Window for this layer.
Drag the Layer Opacity dider to the desired opacity

The layer on the Map will update as you do this

Close the Raster Layer Style Window

Procedure 6.15. Changing a Raster Layer's palette

1

2.

i

Select the layer in the layer stack
Choose Layer > Show Layer Stylesto bring up the Raster Layer Style Window for thislayer.

Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

Select anew palette from the list and drag it to the Palette well in the Raster Layer Style Window
The layer color in the map should be updated immediately
Close the Raster Layer Style Window

If you are working with a true-color image (one with component RGB), the palette well will not
be available.
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6.2.1. Concentrating the palette representation

In some cases, the entire range of the data is not useful for visualization. This can happen, for example
when a data set contains mostly datain a small range, but has a few outlier data points that are the result
of errors in data gathering. It can also happen when the interesting range is a small fraction of the total
range of the data. Cartographica can visualize a smaller (or, in fact, larger) range of data values without
having to modify the underlying data by constraining the application of the palette to a different range of
values than those in the sample set. All values above the range and below the range are clamped to the
highest and lowest values respectively.

Procedure 6.16. Constraining palette range

1. Select thelayer in the layer stack

2. Choose Layer > Show Layer Stylesto bring up the Raster Layer Style Window for this layer.
3. Check Manual to enable using amanual range for the palette

4. Type new valuesinto the Minimum and M aximum boxes to determine the specific range

5. Closethe Raster Layer Style Window

Procedure 6.17. Setting automatic palette range

1. Sdlect thelayer inthe layer stack

2. Choose Layer > Show Layer Stylesto bring up the Raster Layer Style Window for this layer.
3. Uncheck Manual to use the automatic range

4. Closethe Raster Layer Style Window

6.3. Map Background Color

Cartographica can draw a background color behind all visible featuresin order to make the features stand
out. Although this may be desirable for maps that are vector-based and have no styles, it can be distracting
for choropleth maps.

You can change the background color for an individual map and also change it for all new maps going
forward.

Procedure 6.18. Changing the background color of a map
1. Choose Edit > Show Colorsto bring up the Color Picker

2. Select or create acolor of your choosing

3. Drag the color sample from the Color Picker to the Map View

4, Closethe Color Picker

Procedure 6.19. Changing the default background color for new maps

1. Choose Cartographica > Preferences... to bring up the Cartographica Preferences window

72



Working With Styles

Click Default Map Background Color color well
The Color Picker will open
Select the color for the background

Close the Color Picker
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7.1. Displaying the Scale

You can display the scale for the Map currently showing in the Map Window. To show the Scale box,
Map > Show scale. A small Scale box appearsin the lower right-hand corner of the Map window. Notice
this Scale box gives the current scale, and changes as you zoom in and out of the map.

7.2. Trimming Maps

Trimming maps allows you to take a map that contains more information than is necessary for your task
and make it smaller. You can trim a full map to a selection window that you make, or trim a map based
on the smallest map possible containing all of the feature on a given map.

Procedure 7.1. Trimming a Map to a layer's extent

1.

2.

Select the layer in the Layer Stack
Choose Map > Trim Map to Extent of Selected L ayer

Cartographica will remove all data outside of the extent of the selected layer from the map on all
layers

Procedure 7.2. Trimming a Map to a feature's extent

1.

2.

3.

Select the layer in the Layer Stack
Select one or more features to trim the map to
Choose Map > Trim Map to Extent of Selected Features

Cartographicawill remove all data outside of the extent of the selected features from the map on all
layers

Procedure 7.3. Trimming a Map to afeature'sarea

1

2.

3.

Select the layer in the Layer Stack
Select one or more features to trim the map to
Choose Map > Trim Map to Area of Selected Features

Cartographicawill remove all data not included within the area of the selected features

7.3. Changing the Projection of a Map

You can change the projection in the map window. This doesn't change the underlying datain any layer,
it just coerces the data into that projection for display and output purposes. Any change you make here
affectsal of the Layersin the map and will persist until the change is made again using the same method.
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The projection of amap isaway of representing map data on a plane (a"flat" map) either on screen or on
paper. All map projections distort the surface in some way. Depending on the purpose of the map, some
distortions are acceptable and others are not; therefore different map projections exist in order to preserve
some properties of the original shape in the flat map representation. You can choose from different projec-
tions to see which more accurately represent your data and which compromises are most acceptable to
you. You decide what the projection will be. Some representations of projections include the United
Kingdom using the British Grid or Equal Area Projections giving maps of the United States that "curved"
look or even using different map projectionsto give a3D look to amap like you might see on aGPS display.

To change the target projection of a map:
1. Map > Project map.

The Project Map dialog appears.

|Q

WGS 84
Unprojected
GCS_Assumed_Geographic_1

NAD_1983_StatePlane_Kentucky_North_FIP...

P User Defined

>UTM

P Australian National Grids
P Other Projections

> World-Wide Projections

P Perspective Projections

> US State Plane (NAD83)
P US State Plane (NAD27)

+ — Edit

Setting the projection here will change the projection
used for displaying and measuring on the Map. The
change will persist until it is changed.

Figure7.1. Project Map Window

Description [ECTECIEICICH

Parameter Value
ellps WGS84
no_defs

proj longlat
towgs84 0

Cancel  [EEENN

2. From the left side of the dialog, choose the map projection that best suits your needs.

The Description box on the right will change depending which projection is selected. You can also
click the Specificationstab to see additional details about the selected projection.

Below thisinformational areathereisasmall preview arethat givesageneral orientation for the features
of your map once the selected projection has been confirmed.

You can use the search/filter box to find a particular projection (or group of projections) and narrow
down your choices. Asyou type in the search box, the projections that do not match the search criteria
are automatically removed, creating a smaller list from which to choose.
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3. Once you have the selected the projection that best suits your needs and most accurately represents the
data you are attempting to display, click Set.

7.4. Showing Information About the Map

To show information about the map layers Map > Map I nfo.

The Map Info Window appears.

@ @ Map Info
Layer Points Geome... Layer Statistics
Blakeman 20 PolyLine Layer name: Blakeman
LexBase 10,053 Polygon .

' # Objects: 1

Park 8,491 Polygon jects
Schools 4,754 Polygon # Points: 20
Street 94,342 PolyLine # Parts: 1
Businesses 3,392 Points i i
Globexplorer 5 Raster Geometry Kind: PolyLine
Totals 121,057 Mixed # Fields: 8

Figure7.2. Map Info Window

This window shows the data about each layer in the map and aso general data about the entire map such
as number of points and what the geometry types of each of the points. When you click on the Layer in
the left-side window, the data in the right-side window changes to show the information for the selected

layer.
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Chapter 8. Analyzing Data In
Cartographica

8.1. Introduction to Cartographica Analysis

Cartographica's second calling, behind importing and displaying data, is analysis of that data. There are
many options in the Tools menu for performing analysis and we will be adding more as time goes on.

There are two basic kinds of analysis functions, grouped by the type of resulting data. Analyses that result
inaraster layer provide smooth visual outputs and selectable color maps, etc. Analysesthat result in either
new vector layers or modificationsto existing vector layers provide high levels of scalability and are often
more useful for further analysis. Some functions may be able to output either vector or raster data.

8.2. Making a Kernel Density Map (Raster)

Kernel Density Maps are away to look at the relative density of point data as spread over an area. The
Cartographica Kernel Density Map option uses a highly-accurate Kernel for its analysis. By default, the
kernel density analysis uses a set of "reasonable" parameters, however an advanced version of the feature
is available by holding down the Option key on your keyboard while selecting the menu item that allows
you to change those defaullts.

You can make aKernel Density map on any point layer. This creates an analysis layer (basically abitmap,
at least visually, but it's actually a"cell" system where each "cell" contains the value for the area bounded
by the rectangle the cell contains).

Depending on your particular data, you may find it helpful to either move this layer to the bottom of your
layer stack, or use the Styles item to change the layer opacity to be more transparent.

To create a Kernel Density Map using the default parameters:
1. Fromthelayer stack, select asingle point layer in your mapset for which to analyze the density.

2. Select the Zoom level for the Kernel Density Map in the Map window by zooming in to the view you
want. The default Kernel Density analysisis performed on the areain the Map View at time that you
select the command.

3. Choose Tools> Make Kernel Density Map

After the analysis is complete, the graphical map will be added as alayer to the mapset.

Figure 8.1. Example Kernel Density Map
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To create aKernel Density Map specifying the precise parameters:

1

2.

From the layer stack, select asingle point layer in your mapset from which to analyze the density.

Select the Zoom level for the Kernel Density Map in the Map window by zooming in to the view you
want.

Hold the Option key and choose Tools > M ake Kernel Density Map...

The Kernel Density Map Options window appears.

Target Layer: Businesses
Grid Parameters
X Cell Count: |256 Width: | 0.001 degree
Y Cell Count: 248 Height: 0.001 degree

Keep Proportionate

Fit grid to: Layer bounds
° Map bounds
Visible Map area

Kernel: Normal (Gaussian) a
Intensity: None (unit intensity) a
Weight: None (standard weight) a
Bandwidth: 8 k 3

Cancel | \UCIECE

Figure 8.2. Kernel Density Map Options
Select the options for this analysis:
e Target Layer isthe point layer to be analyzed.

e X Cdll Count,Y Cell Count,Width, and Height provide a way to change the number (and thus
size, or vice versa) of the cells used in the calculation. The width and height parameters conform
to whatever the target layer's projection is, so if the projection isin State Plane (feet), feet will be
the size. Cartographica analyzes the field using a grid of cells spread evenly across the field. By
setting the count of the grid cells, you can determine the coarseness of the grid that is used.

To change this, either choose the width and height in number of cells, or in map units (herein the

example, it'sin degrees, but if your map layer's CRSis set to feet or meters, the parameter will be
in those units).

If the Keep Proportionate check box is checked, Cartographicawill adjust the width to match the
height you enter, and vice-versa. For a disproportionate grid, then uncheck the box.

 Fit grid to allows for adjustment of the coverage area of the grid to one of the following:

Layer Bounds constrainsto the datain the layer.

Map Bounds constrains to the entire map.
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Visible Map Area constrains to the area currently shown on the map view (where thisis useful if
you want the KDM to go beyond the boundary of the current map to provide some context by means
of asmooth drop-off.

» Kernd dlowsfor the specification of the kernel used for the analysis

Table 8.1. Available Kernels

Normal (Gaussian) Unbounded. Each data point contributes some-
thing to every cell

Quartic (or Spherical) Bounded. Approximates the normal with a con-
stant k.

Exponential (Negative) Much more weight is given to the center points

Triangular (Conic) Linear decay with distance

Uniform (Flat) Bounded. Valueisk or 0

Par aboloid/quadratic (Epanechnikov) Bounded, more spread out than Quartic (or
Spherical) and used in ArcGIS

 Intensity and Weight alow you to assign columnsin thelayer from which these values areretrieved.
Without changing these parameters, the defaults are to use an intensity and weight of 1.0, which
gives each point equal weight. These two values are multiplied and then added into the cell for the
map. Thus, a cell that contains a single point with a weight of 2 and an intensity of .5 has a value
of 1.

For example, if you have datathat is alist of duck-blind positions with the number of ducks seen
inaone hour period, you would set the intensity to the count and that would give you an ideawhere
the ducks are concentrated.

» Bandwidth isthe radius of the band that the point affectsin cells and determines the decay of the
value from the central point. If the bandwidth is set to 8, then little or no effect will be generated
by the 8th cell from the point. If you set this number larger, the effect will spread out to a wider
radius.

» k is a parameter specific to a particular kernel function. See Table 8.1, “Available Kernels’ for
details.

4.  Onceyou have made your selections click Analyze and the Kernel Density Map is created and added
to the map as anew analysis layer.

8.3. Making a Convex Hull

Convex Hulls are geometric shapes that represent acompletely convex "hull" or wrap around a set of data.
They are created using vector polygon layers. If you select multiple features, Cartographicawill generate
the Convex Hull around all of the features as a set. If you instead select alayer with no selected items, the
entirety of the occupied layer will be used as points to create the hull.

Thisworks with all geometries, except asingle point selection.
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Procedure 8.1. Creating a convex hull
1. Select the Layer that contains the points to add to the Convex Hulll.
2. Choose Tools> Make Convex Hull for Selection. Default parameters are used to create the graphic.

The Convex Hull appears on the Map encompassing all of the points you selected in the Data View,
or the entire layer if you have not chosen any more specific points.

A sample Convex Hull looks like this:

Figure 8.3. Sample Convex Hull

8.4. Creating Buffers around Map Features (Vec-

tor)

Buffers are avery common and useful tool employed for dataanalysis. Init's simplist form, a buffer isan
area created around a feature (point, line or polygon) which keeps the basic shape of the original feature,
but expands the size of the feature by some amount.

Buffers are often used around pointsto create a survey area. For example, you might create a buffer of 500
ft radius around a set of points representing schoolsin order to analyze the number of banks within 500 ft
of schoals.

Under some circumstances, negative buffers (buffers which are inset from the border of a polygon) are
used to determine internal information about a set of polygonal features. Negative buffers may not be used
with points or lines.

VISUAL EXAMPLE

Procedure 8.2. Create Buffers
1. Select the features you want to create the buffer around
2. Choose Tools> Create Buffers

The Create Buffers sheet appears.
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Target Layer: LexBase

© uniform width |:| degree

Width by Column: = No Value [T}
Advanced Options:

Copy feature data to buffers
Create buffers in original features' projection

Cancel

Figure 8.4. Create Buffers sheet

3. If youwant to create buffersin the coordinate system of the original featuresinstead of the map, check
the box next to Create buffersin original features projections. Thisis not a common operation,
asit can cause the buffers to appear irregularly shaped.

4. Choose your buffer distance:

e  Select the distance that the buffer is created around the features as anumber (using the Uniform
Width field. Unitswill be displayed to theright of thebox and if the unitsarelinear, itispossible
to set the units using the pop-up menu next to the box.

*  Sdlect the distance that the buffer is created around the features as aWidth by Column to have
the current value the specified column determine the radius.

o Cartographica currently expects this column size to be scaled to the units of the layer. In the
case of latitude and longitude, that's degrees, in other cases commonly feet or meters. The
units will be displayed, and if the units are linear, it will be possible to change them using
the pop-up menu next to the Uniform Width box.

5. Check Copy Feature Data to Buffer if you want each attribute of the feature being buffered to be
copied to the resultant buffer.
6. Click Buffer....

Cartographica creates a buffer area around the points, lines, or polygons that are in the selection or
selected layer and saves them into anew layer.

o Very large and complex geometries with small buffer sizes can take along time to resolve.

8.5. Counting Points in Polygons

You can a so use Cartographi cato count the number of pointsfrom thetarget layer that are entirely enclosed
within each polygon in the base layer. In particular, this includes the ability to find out how many points
are contained in a particular area.

Procedure 8.3. Count pointsin polygons

1. Choose Tools > Count Pointsin Polygons.
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The Count Pointsin Polygons Options dialog appears.

Count Points From: Businesses u

New Column Name: Businesses ‘

Cancel | (LTI

Figure 8.5. Count Pointsin Polygons Options dialog

2. Select thelayer containing the datayou want counted from the Count Points From drop down menu.

o Only point layers will be available

3. Enter aname for the new column in the New Column Name field.
4, Click Count.

The selected points are counted and appear in the data window in a column named as you specified.

8.6. Adding Data Columns

Cartographica contains a number of features to quickly analyze and add columns containing information
about your geospatial data. We'll briefly touch on each mechanism and procedure to do these

Procedure 8.4. Adding Coordinates Columnsfor Pointsto the layer

Thisfunction adds coordinate columns (X, Y, and optionally Z and M) from the selected point layer. These
data are added to your data table. To add coordinates columns,

1. Select thetarget layer in the layer stack

2. Tools> Add Coordinates Columns.

Procedure 8.5. Adding an Area Column to the layer
1. Select thetarget layer in the layer stack

2. Toadd an Areacolumn, Tools> Add Area Column.

Procedure 8.6. Adding a L ength Column to the L ayer
1. Select thetarget layer in the layer stack
2. Toadd an Arealength column, Tools > Add L ength Column and the column is added to the layer.

You are adding a length column that displays the length (in layer units) of the lines in the line or
polygon. It isimportant to note that complex features (polygon layers) have al of their lines summed
total length of all line segmentsin the polygons, but are measured astheir actual length, not asastring
of points.
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For example if you have a complex line which contains aline from San Francisco to Salt Lakeand a
line from St. Louis to Washington, DC, the length of that line is the sum of the two lines, not the total
distance from San Francisco to DC stopping in Salt Lake and St. Louis.

For polygons, the dataisthe length of all line segmentsin each line. So apolygon with ahole (donut)
will have alength equal to the length of the exterior border of the donut plusthe length of theinterior
border of the donut.

Procedure 8.7. Adding a Midpoint Coordinates Column to the L ayer

1

2.

Select the target layer in the layer stack

You can add the coordinates of the midpoints of selected line (only) layers. You are essentially adding
amidX and midY column showing the midpoint of the lines contained in each feature.

To add a midpoint coordinates column, Tools > Add Midpoint Coor dinates Column.

If used with complex lines (such as lines with a gap), the midpoint shown will be half-way along the
total distance of theline. Inthe example used in Adding a L ength Column, the "midpoint" will actually
appears as east of St. Louis, since the line from San Francisco to Salt Lake City is shorter than the
line from St. Louis to Washington, DC.

Procedure 8.8. Adding a Centroid Coordinates Column to the layer

1.

2.

Select the target layer in the layer stack

You can add columns for the coordinates of the centroids of the selected polygon layers. Adding
Centroid columns works only with Polygons.

The centroid is the center of gravity of the polygon. If you have a unit square, the centroid will be at
.5,.5. If that unit square has a hole that is off center, then it won't be. Note also that in the case of
complex polygons or polygonswith concavities, the centroid may be outside of the polygon. However,
it isalwayswithin the extent of the complex polygon. Thisadds cenX and cenY columnsto the sel ected

layer.

To add Centroid Coordinates Column, Tools > Add Centroid Coordinates Columns.

Procedure 8.9. Adding a Column showing the Distance to Nearest Feature

You can calculate the nearest distance between the pointsin apoint layer and the featuresin another layer.
This can be used to calculate nearest neighbor to objects in the same layer or nearest distance to points,
lines, or edges of polygons.

i

AN

1

2.

It isnot only possible, but often desirable to add distance to the nearest points in the same layer.
In this case, you must be careful to change column names if you want to add any data columns
from the source. Otherwise, you may overwrite the origina data with the data from the nearest
feature.

Distance to polygons is the distance to the nearest edge and does not treat specialy the case of
being "inside" of apolygon. So, if your point is 5 metersinside of apolygon, the distance will be
5 meters from the polygon, just asit would be if the point were 5 meters outside of the polygon.

Select the target layer in the layer stack

Choose Tools > Add Distance to Nearest Feature.
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The Distance to Nearest Feature sheet appears, showing the Target Layer into which the distanceis

to be added.
Target Layer: Businesses
Calculate distance to: Businesses d

Distance Column: “

Copy Column Copy Name

DATE_LIS
RECORD_O
ROB2001
ROB2002
ROB2003

Cancel

Figure 8.6. Distance to Nearest Feature sheet

3. Choose the layer whose features you would like to measure to with the Calculate Distance to pop-
up menu.

4. Enter aname for the new column in the Distance Column box.

5. Optionally, select columns to copy from the Calculate distance to layer to the Target Layer by
checking the Copy box next to the column name and changing the resultant column name (if desired)
by putting a new value in the Copy Name column.

& Columnsthat exist in the Target L ayer are used when copying data, so be careful to change
the column name if you don't want to overwrite datain the existing layer.

6. Click Add... to create the column and perform the calculation.

8.7. Geocoding Addresses

Another form of analysis that Cartographica performsis Geocoding, or GEOgraphic enCODING of data
that is not native GIS data. Although similar in some ways to the process of importing other data, there
are two special kinds of datawe will treat separately: addresses and photos.

Cartographica has two distinct, and powerful, address geocoding capabilities. Prior to version 1.2, Carto-
graphica provided geocoding based on address information that was already in the map. This was usually
street information received from a government agency or a data provider. More recent versions of Carto-
graphicahave a so added the ability to geocode using third-party geocoding services. These servicesprovide
high-quality, constantly-updated geocoding capabilitiesfor addressesin alarge areaof theworld. Although
it is easier to set up, there are reasons why you might not want to use it for geocoding. Some of these
reasons include: historical geocoding, where the data that you are geocoding uses streets that no longer
exist or have been realigned since the

o The MapBox Geocoder is available to users who have active have active maintenance or active
subscription products. If your Cartographicalicense is aperpetual license and you need accessto
the MapBox Geocoder, you will need to have an active maintenance plan. Included geocoding
services have limits on the number of addresses that can be geocoded without charge.
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8.7.1.

8.7.2.

8.7.3.

The Bing Geocoder requires a Bing Maps access code. Cartographica no longer includes Bing
Geocoding access as part of the subscription or maintenance.

MapBox Geocoding

Using the MapBox geocoder removes most of the configuration headache from the process of geocoding.
In many cases, it is more up-to-date than files that you can obtain about the area that you are geocoding
and it is certainly easier to configure.

Procedure 8.10. Configuring the MapBox Geocoder
1. Choose Tools > Geocoder Options...
2.  Select MapBox Geocoder tab and click OK.

You are now ready to geocoder in this map.

Bing Geocoding

Using the Bing geocoder removes most of the configuration headache from the process of geocoding. In
many cases, it is more up-to-date than files that you can obtain about the area that you are geocoding and
it iscertainly easier to configure.

o If you are using the Bing geocoder, you need to have a valid Bing Maps key, which should be
pasted into the Bing M aps Key (Optional) field in the Cartogr aphica Preferences window.

Procedure 8.11. Configuring Bing Geocoder
1. Choose Tools > Geocoder Options...
2. Select Bing Geocoder tab and click OK.

You are now ready to geocoder in this map.

Internal Geocoding

Geocoding isacomplex function and requires all the right databein placeto do it well. Cartographica has
apowerful Geocoding capability, but to use it, you must gather data first. Most data is accurate to the last
census update and may be more recent, based on the government's move to modernize and increase accuracy
in the data or your commercial source. Keep in mind that if you are trying to geocode an old address, your
accuracy may suffer if the data is too new, since some street realignments, renaming, renumbering, and
removals may have changed the landscape since the address data was taken.

In comparison to the geocoding services, the Internal geocoding is much more strict in terms of how it in-
terprets data. So, you should expect to use highly regularized data to match the TIGER/Line files; for ex-
ample, "100 A St SE" in DC will not match "100 A St" using Tiger/Line data.

First, you need to figure out the area of your search. Generally speaking, you want to limit geocoding to
alimited number of counties, to reduce the amount of work necessary on your computer. However, if you
must do alarge area, or if your areais undefined, there are geocoding services that can do bulk geocoding
for asmall fee.
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Procedure 8.12. Preparing to geocode with TIGER data

1

Locate the TIGER files on the Census Bureau web site. First, go to the TIGER/Line Shapefiles
[https://ww.census.gov/geographi es/mappi ng-fil es/time-series/geo/tiger-line-file.html] page, then
select the particular year you're interested in. To use these files, you will need at least the Edges
layer for the area that you're working with.

L ocate the appropriate files on the server and download the state, county or counties that you are in-
terested in using for geocoding. After unzipping thefiles, choose File > I mportVector Data and then
select theedges. shp file for import. Thiswill import the edge data for this area.

If you need to geocode more than one census area, you may either merge the two layersinto asingle
layer and use the new layer asthe geocoding layer, or to run the geocoder twice, once with each layer
selected.

The next step is to configure the geocoder. Tools > Geocoder Options. If you are using standard
TIGER/Line shape files, Cartographica should set up the geocoder automatically. In most cases, not
only is the layer determined, but the field names are chosen as well. If you are using afile from a
different source, or of a different vintage, you may need to set up the individual field names. At a
minimum, Cartographica requires: Numbers From and Numbers To (for either side of the street or
both), the Street Name, and Street Type (Rd, Ave, etc.). Each of the other entries (prefix and suffix,
Zip codes, state, and city) are optional but will increase the accuracy. In the case of City or State, you
may type in value to match the City or State section of the address.

However, it is not arequirement to use TIGER files for geocoding. The need isto have a minimum set of
parameterized lines. Any line layer can be selected as the Geocoding layer.

Procedure 8.13. Configuring I nternal Geocoding

1

Choose Tools > Geocoder Options.

The Geocoder Optionswindow appears.
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Bing Geocoder | Internal Geocoder ]

Ceocode using layer: Laver: LexBa... T]

Ceocoding Fields

City: No Field o |

State: No Field oo |

Street Mame: Mo Field ?

Streat Type: Mo Field ?

Direction: No Field ‘+] | No Field B
Numbers From: Mo Field ? No Field ?
Numbers To: No Field ‘+] | No Field B
Zip Codes: No Field '+ ] | No Field B

)

Street Type Dictionary: @ Tiger

Override Dictionary: <No

.”Cancelx_ l'z Ok

p——y

Figure 8.7. Geocoder Options

From the Geocode using layer menu, select the layer that has the attributed linesin it.
Each of the geocoding fields in this dialog provides a more specific way to find the data.

For each field in the geocoding layer that you want to match to addresses, select an appropriate Geo-
coding Fields entry and choose the corresponding field. Generally, the more fields that you use, the
more precise the geocoding will be. However, there are times when avoiding certain data fields is
appropriate due to inaccurate data or the format of the original addresses.

The most important features are Street Name, Street Type (ave, rd, street, etc.) and Numbers From
and Number s To on the right and | eft sides of the street (indicated by the left and right columns). If
you have these at a minimum, your datawill probably geocode pretty well.

If you have Zip Codesfor the left and right sides, those can help make things noticeably faster when
working with large sets of lines.

If you have data for only one state and the data does not contain a state column, type in the state ab-
breviation in the State field to automatically exclude any addresses not in that state.

Once you have selected all of the geocoding options, click OK.
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8.7.4.

Once you have set up geocoding, you can useit for the Import Tabular Data or Acquire Database Data
features. Each of these have options to read the data as addresses and then geocode them.

Geocoding vCards

As an easy demonstration of Cartographica's geocoding abilities, you can geocode vCards (or addresses
dragged from the Address Book).

Procedure 8.14. Geocoding your address book
1.  Set up the Geocoder options properly.
2. Drag any vCard onto a Map window

A new layer named Geocoded will be created with the address(es) from the vCard(s) you have copied.

8.8. Geocoding Photos

8.8.1.

Geocoding photos is a way to take photos and place them on a map in Cartographica. Once these have
been placed, they can be displayed as the point representation of a feature, or displayed when browsing
the map by clicking on point.

There are two ways to geocode photos:

» import files that have already been coded with geospatial data (usualy latitude and longitude and using
the EXIF extensions to the JPEG file format)

« using thetime code on digital photosto coordinate with information gathered by GPS devicesto determine
location

Cartographica currently supports both theimport form and the timecoding form, imported either from files
that you select. Photos originating from some cellular phones, such asthe iPhone, and from some recently
released cameras with GPS capabilities are the most likely sources of photos that are coded with location.

Importing encoded photos

This processis simple because the photos already contain all of the necessary information to put them on
the map.

Procedure 8.15. Importing photos coded with geospatial data

1. If youarebringingin photosfrom photo files, choose Tools > Plot GPS Encoded Photos... and select
the picture filesin the file window.

2. Choose Tools> Plot GPS Encoded Files
3. Select one or more files to import and plot into the existing map and click Import

Once Cartographica has loaded and coded the files, they will appear in anew layer on the map, with
the location of each photo represented by a point feature.
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8.8.2. Timecoding Photos

The process of importing photos using this method is a bit more involved due to the need to synchronize
the clock information between the cameraand the GPS device. If you expect to do thisregularly, we suggest
setting the camerd's clock to the same time as the GPS whenever you turn on the camera, or at least once
per day. You may also find it useful to set the time on the camerato GMT, as that is the native time of
GPS and therefore requires the least amount of conversion.

Procedure 8.16. Importing photos by matching photo times and GPStracks

Becausethe processis dependent upon the coordination between the cameraand the GPS device, we describe
the steps here from the beginning of the photo safari to the placement of the photos on the map.

1. Make sure you have valid time synchronization between your camera and GPS
e Syncthetime on your camerato the time on your GPS device.

e Alternatively, record the difference between the times. Thisis easy if you can use your digital
camerato take a picture of the time on your GPS when you start taking photos. However, if your
GPS has no screen, then you should sync to GMT, which isthe native time format for GPS data.

2. Take pictures.
3. Download the tracks from the GPS:
e Choose File > Acquire GPS Data to import in directly from your GPS

*  ChooseFile> Import Vector Data to import an existing GPX or other exported data file (such
as those made by ClueTrust's LoadMyTracks [http://www.loadmytracks.com]).

If you are bringing in more than onetrack file (this might happen on multi-day trips, for example),
you can mergethe trackstogether by selecting thetracks asagroup in the Layer Stack and choose
Layer > Merge Selected Layers.

4. If you are bringing in photos from photo files, choose Tools > Timecode Photos... and select the
picture filesin the file window.

5. Click Import and watch Cartographica plot your photos onto the map.

The result is a new point layer containing references to each of the photos placed on the map based on
matching the time and the location.

Unlike geotagging software that writes information back to the file, Cartographi camakes no modifications
to the original photo files themselves, guaranteeing the safety and integrity of your image files.

When selecting apoint in alayer with photos, you can see afull sized version of the photo by bringing up
the Image Viewer by choosing Window > Show I mage Viewer

8.9. Cluster Analysis

Cartographica can perform basic and advanced cluster analysis based on a number of parameters. The
overall algorithm used is DBSCAN, which is a progressive algorithm that is efficient and can find cluster
patternsthat elude other algorithmswith aminimal amount of pre-configuration. This makesthe algorithm
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particularly good for experimental or preliminary analysis, while still remaining effective for detailed
analysis.

o Cluster Analysisisfor dealing with Point features, and cannot be used with other geometry types.

Procedure 8.17. Performing a Cluster Analysis
1. Select the Layer that contains the points you want to cluster
2. Tools>Find Clusters...

The Find Cluster s sheet will appear

Find hot spots in point layer Businesses
Minimum Count |10 -
Distance (eps)
OFixed 50 Foot_US
Average Nearest Neighbor Distance 0
Expected Mean Distance

Confidence

Avg Distance: 195.846815832
NNI: 0.1700427772139529 Cancel W

Figure 8.8. Find Clusters sheet

Shortly after the sheet comes up, the Average Distance (average nearest distance for points in this
layer) and NNI (the Nearest Neighbor Index—a value describing how likely it is that the data forms
clusters; if thevalueis<1litislikely clustered).

3. Adjust the Minimum Count to be the minimum number of pointsin a cluster

4. There are 3 distance functions that can be used in determining whether a point can be clustered with
other points, of which you must choose one:

* Fixed distancewill beinthe coordinate system of the M ap (which isconsistent with Cartographica
analysistools)

« Average Nearest Neighbor Distance is based on the average nearest neighbor distance, and the
value with the stepper indicates the number of standard deviations to include

» Expected Mean Distance is based on a confidence interval based on the expected density of the
area

o Thetechniques, and especially the Expected Mean Distance confidenceintervals are modeled
on those used by CrimeStat [https://www.icpsr.umich.edu/CrimeStat/].

5. Finaly, when you are satisfied with the parameters, click Find
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Theresult layer will be added to your map as a new Polygon layer with aname based on the name of
the layer to be analyzed

8.10. Spatial Join

Cartographica has a number of powerful facilities to provide for geospatial analysis and feature attribute
propagation, among these is the powerful Spatial Join operation.

Spatial Joins are used to combine the data attributes of two or more layers. The Spatial Join operation
createsanew layer that isacombination of attributesfrom Join and Target layers. The Spatial Join functions
are akin to the Overlay functions except that the Spatial Join procedure does not change the geometry of
thelayers. Spatial Joins can be used for many different purposes and there are many optionsfor determining
how the join will be processed.

A Spatial Join can be performed on point, line, or polygon layers. The resulting vector layer will match
the Selected layer's data format (i.e. point, line, or polygon). For example, if you select a polygon layer
and then perform a Spatial Join (using an Intersect function) with a point layer as the Join layer, the output
would be a polygon layer with attribute data joined from the point layer. In this case one attribute added
to the polygon layer would be a count of the number of points that intersected with each polygon in the
Selected layer.

Thedefault Spatial Join option isthe Intersection function, which will join two layersthat overlap in space.

In addition to the Intersection function there are 15 additional methods for performing Spatia Joins that
can be used to fit various situations.

Table 8.2. Spatial Join Operations

Spatial Join Operation Description Suitable Geometry
Intersecting Selected layer feature intersects|Any and Any
join layer feature at any point
Intersecting (3D) Selected layer feature intersects|Any and Any
join layer featureat any point (3D)
Within Distance Selected layer feature is within|Any and Any
distance of join layer feature at any
point
Within Distance (3D) Selected layer feature is within|Any and Any
distance of join layer feature at any
point (3D)
Contains Selected layer feature contains any | Polygons may contain Any

portion of the join layer feature| o _
(differs from intersection in that|Lines may contain lines or points
touching only at boundariesis ex-

cluded) Points may not be the selected
layer.
Completely Contains Selected layer feature contains all | Polygons may contain Any

the join layer feature
Lines may contain lines or points

Points may not be the selected
layer.
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Spatial Join Operation

Description

Suitable Geometry

Within

Selected layer feature is within if
contained within the join layer
feature.

Effectively Contains, but with the
opposite result layer

Polygons may be within Polygons
Lines may be within Lines

Points may be within Lines or
Polygons

Completely Within

Selected layer feature is within if
completely contained within the
join layer feature.

Effectively Completely Contains,
but with the opposite result layer

Polygons may be within Polygons
Lines may be within Lines

Points may be within Lines or
Polygons

Within (Clementini)

Selected layer feature contains all
of the join layer feature, but the
joinlayer must be at least partially
within the body of the selected
layer feature (i.e. cannot only be
coincident with the edge).

Polygons may contain Any
Lines may contain Lines or Points

Points may not be the selected
layer.

Identical To Selected layer feature is identical | Any may beidentical to the same
to thejoin layer feature
Touches Boundary Selected layer feature touches the| Any and Any

join layer feature (but does not
Cross).

Shares aline segment

Selected layer feature sharesaline
segment with thejoin layer feature.

Polygon or Line and Polygon or
Line

Crossed by the Outline

Selected layer feature is crossed
by the outline of the join layer
feature.

Polygon or Line and Polygon or
Line

Have Center Within

Selected layer feature's center falls
withinthejoinlayer feature. (Cen-
ter for point isthe point; for lineis
the midpoint; for multipoint or
polygon is the centroid)

Any and Any

Closest

Thejoin layer feature closest to the
selected layer feature.

Any and Any

Join Parameters

In addition to the Spatial Join Operation, there are afew parameters that modify the behavior of the oper-

ations:

* Maximum Distance defines the maximum distance for the distance operations (Within Distance,
Within Distance (3D) and Closest).

» Distance Column Name defines the column name of a column to contain the distance when used with
any of the distance operations (if left blank, no distance will be stored).

* OneFeatureper Match, if checked, generates anew copy of the Selected layer feature for each match
with aJoin Layer feature.
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» Discard Unmatched Features, if checked, will not generate a Selected Layer featurein the event that
there is no match with the Join Layer feature.

Field Mapping
The Field Mapping box determines the mapping between the incoming fields (from both the Selected
layer and the Join layer) as well as a few special calculated columns. The table shows the following

columns, in order:

» Operation The operation to perform and store in this output column

Table 8.3. Field M apping Operation

Operation Result

Copy Matching feature's data will be copied
Ignore No column will be created

Min Minimum value of matching features data
Max Maximum value of matching features' data
First Value of first matching feature's data

Last Value of last matching feature's data

Sum Sum of matching features data

Average Average of matching features data

Count Count of matching features with data
Sigma Sigma calculation of matching features data

» Layer Theoriginal layer that the data comes from.

Original Name The name of the original column that the data comes from

e Output Name The name of the output column

Ratio When checked, this indicates to calculate any value based on the ratio of the combined feature
(only valid for the numeric operations). In particular, this checkbox will multiply the column valuetimes
the area (in case of the polygon) or length (in case of aline) inthejoin feature relative to thejoin features
entire area or line. Thisis only relevant to the Intersection, Contains, Within operations for polygons
and some boundary operations with lines.

o It is possible to create additional output columns for the same original field. To do this, select the
desired field and choose Duplicate This M apping from the pop-up menu by using ctrl-click. This
can be handy when you need multiple numeric calculations on the same original column.

In addition to the fields from the Selected and Join layers, there are 3 specialized columnsthat are automat-
ically created:

* JOIN_FID Thefeature ID of thejoin layer feature
* TARGET_FID Thefeature ID of the selected layer feature

 Join_Count The number of join features that matched this selected layer feature. If One Feature per
Match is checked, then this should never be more than 1.
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Procedure 8.18. Using Spatial Join

1. Select the layer you want to use as the primary layer. This is the one from which features will be

copied to the result layer.
2. Choose Tools > Spatial Join....

The Spatial Join sheet appears

Spatially join Businesses with:

Matching features using: Select Join Layer

7 Intersecting 2 / Blakeman

Park

-\NQOOoOoOd

Field Mapping

X Operation
Distance Column Name
Copy

Copy
Maximum Distance Copy
Copy
Copy
Copy
Copy

degree

One Feature per Match

Discard Unmatched Features

O DD O D OO

Figure 8.9. Spatial Join sheet

LexBase

Schools
Street

Businesses

Layer

Businesses
Businesses
Businesses
Businesses
Businesses
Businesses

Businesses

Original Name
DATE_LIS
RECORD_O
ROB2001
ROB2002
ROB2003
ROB2004
TOTALROB

Output Name
DATE_LIS
RECORD_O
ROB2001
ROB2002
ROB2003
ROB2004
TOTALROB

Cancel

Ratio

[

3. Choose from one of the Spatial Join operations (discussed previously in Table 8.2, “Spatial Join Op-

erations”)

4. Select thejoin layer in Select Join Layer box.

5. Make desired changes to the output fieldsin the Field M apping box

6. Click Join

8.11. Overlay Operations Tool

Another tool in Cartographica for promulgating attributes between layers is the Overlay Operations tool.
Thistool, and its associated operations, provide away to manipulate both the attributes and the geometry
of layers. Each overlay operation has a different geometric effect, and can aso contribute attributes to the

target layer(s).
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Spatial Joins are used to combine the data attributes of two or more layers. The Spatial Join operation
createsanew layer that isacombination of attributes from Join and Target layers. The Spatial Join functions
are akin to the Overlay functions except that the Spatial Join procedure does not change the geometry of
thelayers. Spatial Joins can be used for many different purposes and there are many optionsfor determining
how the join will be processed.

A Spatial Join can be performed on point, line, or polygon layers. The resulting vector layer will match
the Selected layer's data format (i.e. point, line, or polygon). For example, if you select a polygon layer
and then perform a Spatial Join (using an Intersect function) with apoint layer asthe Join layer, the output
would be a polygon layer with attribute data joined from the point layer. In this case one attribute added
to the polygon layer would be a count of the number of points that intersected with each polygon in the
Selected layer.

Thedefault Spatial Join option isthe Intersection function, which will join two layersthat overlap in space.

In addition to the Intersection function there are 15 additional methods for performing Spatia Joins that
can be used to fit various situations.

Table 8.4. Overlay Operations

Operation Description

Clip Target layer features are clipped to the features in
the clipping layer.

Erase Erasethetarget layer(s) with the eraselayer. Portions
in the target layers that match the erase layer are re-
moved.

Intersect Features that overlap with all target layers are main-

tained. Note that this differs from clipping in that
features are removed if they aren't present in all lay-
ers.

Union Featuresin all Target Layers are kept. Overlapping
features are combined.

Difference Features present in more than one layer are removed
(possibly partially) to result in alayer that contains
only the pieces of featuresthat are only present in a
single layer.

Update Target layers are updated with geometry in the Up-
date layer. Overlapping geometrieswill be replaced,
and non-overlapping geometries (or parts thereof)
will be retained.

| dentify Target layers are identified with the geometry in the
Identify layer. Overlapping geometries will be up-
dated to contain information from the I dentify layer.
Partially-overlapping geometries will be split into
overlapping and non-overlapping parts.

Procedure 8.19. Performing Overlay Operations
1. Choose Tools> Overlay Operations....

The Overlay Operation sheet appears
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Geometric Overlay Operation Target Layers
/ Blakeman

? Identify B [] LexBase
[] Park

[] Schools

Businesses

Identify with: [JLexBase
Field Mapping
Identify Operation  Layer Original Name  Output Name Ratio
Copy % LexBase UNEMPLUY UNEMPLUY
Copy £ LexBase INCOME INCOME .
Copy £ LexBase PUBASSIS PUBASSIS 8
Copy ¢ :special: CD13E9QAE-73... Stree_FID B
Copy ¢ Street SCLINK SCLINK 2
Jay— A Straat ROANNAME ROANNAME =
Identifies features in target layers with operation layer features Cancel Perform

Figure 8.10. Overlay Operation sheet

2. Choosefrom one of the Overlay operations (discussed previously in Table 8.4, “ Overlay Operations”)
3.  Select your target layer(s) in Target Layers

4. If appropriate, drag an operation layer from the Target L ayer s box to the operation box (which will
be labeled according to the operation)

5. Adjust your Field M appings as appropriate. Operation isidentical to the Field Mapping section.
6. Click Perform

Once the operation is complete, new layers corresponding to the Target Layers should appear in the
Layer Stack.

8.12. Raster Interpolation

Cartographica contains a powerful analysis tool for generating Raster layers from vector point data. This
tool can interpolate using anumber of mechanismsin order to "fill inthe gaps" of databased on aselection
of algorithms. It should be noted that all of these algorithms are interpolations and you should consider
the raster data to be a type of approximation, as opposed to accurate information. However, this tool can
be useful for visualizing sparse data sets or data sets whose density varies.

Theinterpolation system uses the underlying GDAL grid system for its implementation.
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For algorithms that use search ellipses, the angle of the ellipse rotation (counter clockwise, zero along the
axis) is Angle and the radii of the ellipse are Radiusl (along the X axis at Angle 0), and Radius2 (along
theY axisat Angle0).

Table 8.5. Inter polate Point Data Algorithms

I nter polation Algorithm Overview Parameters

Inverse distance to a power The inverse distance  to|* Power
a power method uses the weight
and smoothing to calculate the|® Smoothing
gridvalue. If thedlipseradii (radi-
usl and radius2) are not set, then
every point contributes to the
value, based on the inverse of its
distance to the grid node. .

Radiusl
* Radius2

Angle

If the ellipseradii aresetand Max|, nax Points
Pointsis set, at most that many of

the nearest pointswithintheradius|e Min Points
are used.
If the ellipse radii are set and Min
Pointsis set, thegrid nodeis con-
sidered empty if fewer than that
many points are found.
Inverse distance to a power with|The  inverse  distance  to|* Power
nearest neighbor searching a power method uses the weight
and smoothing to calculate the|* Smoothing
grid value. ,
* Radius
The circle radius (radius) should )
* Max Points

be set to a non-zero radius.

If Max Pointsis set, at most that|* Min Points
many of the nearest points within
the radius are used.

If Min Pointsis set, the grid node
is considered empty if fewer than
that many points are found.

Moving average Themoving average usesamoving|e Radiusl
search éllipse in which all points .
areaveraged when computing grid|* Radius2
node values. Note, that it is essen-
tial to set search dllipsefor moving|* Andle
average method. « Min Points
If Min Pointsis set, the grid node
is considered empty if fewer than
that many points are found.

Nearest neighbor The Nearest Neighbor method|e Radiusl
takes on the value of the nearest

» Radius2

neighbor within the ellipse defined
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I nter polation Algorithm Overview Parameters

by the Angle, Radius 1 (X axisat|* Angle
angle 0), and Radius 2 (Y axis at
angle 0). If the Radius values are
both 0, the entire point array is
used.

If no points are found within the
dlipse, thegrid nodeis considered
empty.

Linear interpolation TheLinear method performslinear |+ Radius
interpolation by computing a
Delaunay triangulation of the point
cloud, finding in which triangle of
the triangulation the point is, and
by doing linear interpolation from
its barycentric coordinates within
the triangle. If the point is not in
any triangle, depending on theradi-
us, the algorithm will usethevalue
of the nearest point or the nodata
value.

If Radius is set to -1, the search
distanceisinfinite.

Procedure 8.20. Inter polating Point Data
1. Select thelayer you want to use as point source.
o By selecting features within the layer, you can limit the point source to just the selected fea
tures.
2. Choose Tools > Interpolate Point Data....

The Interpolate Point Data sheet appears
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ot

Create grid from points US2MI80M (SOUNDG) WHOLE
| XCell Count | 256 Width  416.467 metre B
Y Cell Count 267 Height 416.759 metre
) f
Keep Proportionate |
i
Fit grid to: Layer bounds
© Map bounds b
Visible Map area |
]
e

Algorithm: Linear Interpretation

Value Source: DEPTH

Radius -1 metre

Radius must be >0.0

Cancel

Figure 8.11. Interpolate Point Data sheet

Choose from one of the Algorithms (discussed previously in Table 8.5, “Interpolate Point Data Al-
gorithms”)

Make desired changes to the parameters

Click Analyze...

When complete, a new layer will be added to your map.
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Chapter 9. Working With Raster Layers

Raster layers contain dataa " coverage” of datathat is sampled at equal intervals over an area. Often, these
are satellite or orthophoto imagery (in which case, the reflected light from the surfacesis the data that was
sampled), or LIDAR information (in which caseit isthe laser reflectivity that was sampled). In other cases,
these data sets contain information from other sources, such as regular point samples of chemical concen-
tration or regular samples of the height above a particular known level.

Styling the raster data was aready covered in Section 6.2, “ Styling Raster Layers’.

Cartographica 1.5 and newer contain raster analysis tools that can be used to transform raster data.

9.1. Merging Raster Layers

You can use Merge Raster Layers when working with raster data (such as satellite imagery from Landsat)
that is split into separate layers for each color component. When using this data to show visible light, the
layers (usually Red, Green, and Blue layers) must be merged into asingle layer.

Procedure 9.1. Merging Raster LayersAutomatically
1. Select the Raster Layers you want to merge.
2. Choose Tools > Merge Selected Raster Layers.

Cartographicatakesthe selected layersin the order of the layer stack as Red, Green, Blue, and option-
aly apha Alpha is equivalent to transparency/opacity, where the minimum value is completely
transparent, and the maximum value is completely opaque.

When merging layers manually, you have control over which layersto use, which can be helpful in re-ar-
ranging layers or in creating effects by using the same layer in more than one color band.

Procedure 9.2. Merging Raster Layers manually
1. Select the Raster Layers you want to merge.
2. Hold down the Option key and choose Tools > Merge Selected Raster Layers

The Merge Raster layers Options dialog appears.
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Red Layer [ 1L71020033_03320081230... % |

Creen Layer [ 1L71020033_03320081230... % |

Blue Layer [ L71020033_03320081230... % |

Alpha Layer [ None =

'ET Remove used layers
Status

Ready to merge

{( cancel ) [ Merge... 3

)

Figure 9.1. Merge Raster Layers Optionsdialog

3. For each layer that you want to use, select a Raster Layer from the pop-up. Each layer may be selected
Zero or more times.

4. Check Remove Used Layersto delete the original layers once they have been merged. Leave it un-
checked to leave the layersin place.

o The origina fileson disk are not affected by the merging and will not be removed regardless
of this setting.

5. Click Merge and the layers are merged and the new layer appears in the Layer stack.

9.2. Georeferencing Raster Layers (side-by-side)

This section covers the new side-by-side georeferencing tool, introduced in Cartographica 1.5.

There aretimeswhen raster datais delivered without spatial reference information. If you have an ungeor-
eferenced image, you will need to georeference it before it will show up correctly on the Map. In these
cases, Cartographica can be used to adjust the images for their location, a process called Georeferencing.

o Georeferencing is often atedioustask, and if there's a possibility that the spatial components exist
for the raster files you are working with, you should seek these out.

Cartographicahasthe ability to georeference raster datamanually through the use of Ground Control Points
or georeference matrices. Georeferencing involvestelling Cartographi ca the location and size of the raster
image relative to some known Coordinate Reference System (CRS), so that it can be displayed correctly
along with other data. In order to appropriately georeference an image, you will need to have some form
of reference layer, such as a vector map of the area or alive map.

In order to adjust georeferencing viaamatrix, refer to the Section 9.3, “ Georeferencing Raster Layers (in-
place)”. That mechanism is mostly of use when you have knowledge of the exact location of an image as
well asthe size of anindividual pixel inx andy directions. For most manual georeferencing, you will want
to use this mechanism.
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Procedure 9.3. Georeferencing Raster Layers

With side-by-side Georeferencing, Cartographica displays two separate maps in the same window (see
below). The left side of this window contains the reference map (the Mapset you are currently working
with, initially without the layer being georeferenced), and the right side of the window contains the layer
to be georeferenced.

The general processisto usethe standard option-click on one side and then the other to match points. Once
you have at least 4 (although preferably quite afew more, especialy if the points are not in alarge area),
then the layer can be georeferenced.

[ XoX ] ¥ Projecti
Existing Map Current Georeference Layer Flip

Figure 9.2. Georeference Window

1. Beginwith aMapset into which you want to load the Raster imagery. This can be an empty Mapset,
or one containing a multitude of layers. In general, you want to have at least one layer (so that you
can set the Map Projection, which will be used as the projection for the georeference.

2. Choose File > Import Raster Data... to import the desired Raster image into your Mapset. If it is
not already georeferenced don't worry about any changes to the visuals in the Map, as they will only
last until you have georeferenced the image. If it is distracting, or distorting your reference Mapset,
you can uncheck the box next to the layer name to hide the layer.

3. Select the Raster layer to be georeferenced.
4. Choose File > Georeference Image...
The Georeferencing window will appear

5. If the reference material in your map is sufficient for the task, you're good to move on to the next
step. However, if you desireto use aLive Map tile reference, you can use the drop-down menu above
the reference (left) pane, to change from Existing Map to Live Map. By default, the the Live Map
shows the map with roads. You can use the Map Style sub-menu to change between Roads, Aerial
Imagery and Aerial Imagery with Roads.
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6. You can use the tools in the Map menu to toggle between the Zoom, Pan, and Identify modes that
work just like the same modes in a norma Map window.

7. Onceyou have located a suitable reference point, use the Identify mode ( Map > | dentify) and then
control-click once on the left side to mark the reference location, and once on the right side to mark
the image location. Once you've placed the markers on the map, they will be represented by acircle
with a number atop it. The circle will be filled with white when the point pair is selected. Selecting
apoint on either side will select the corresponding point on the other side as well, as shown below:

Figure 9.3. Georeferencing with Points Selected
8. If necessary, you can click on an existing point and move it (either by dragging it, or by nudging it
using the arrow keys on the keyboard).

9. Repeat these steps until you have asuitable count (>4) and distribution (representing most of the area)
of reference points.

10. When thisis complete, close the Geor eference window to save the georeferencing information.

Procedure 9.4. Modifying Existing Geor eference

There are times when an existing georeference needs changing. Cartographica treats the georeference
points as datawhich travel swith the Mapset, so you can edit the georeference pointsin the futureif necessary
to adjust precision in certain areas.

1. Select the Raster layer in your Mapset to edit

2. Choose Tools > Georeference Image...
The Geor eferencing window will appear.

3. Edit the reference points as described above.

4.  When complete, close the Geor eferencing window to save the georeference information
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9.2.1. Notes and Tips for Georeferencing

« If your image on the right shows upside down when you first begin, click on the Flip button to flip the
image vertically.

» The Reference map menu on the left pane can be used to change between different reference mapswhile
you perform the georeferencing. You may want to try flipping between atiled reference, such as live
maps and your existing Mapset.

» When using your current Mapset as a Reference map, you can also toggletheinclusion of the georeference
layer itself by choosing Show Geor eference L ayer inthe Reference map menu. Thisprovidesbasically
anin-situ preview.

9.3. Georeferencing Raster Layers (in-place)

Thissection coversthe original Cartographicaln-Place georeferencing tool. For most georeferencing needs,
we suggest using the newer Section 9.2, “Georeferencing Raster Layers (side-by-side)” tools, introduced
inversion 1.5.

There aretimeswhen raster datais delivered without spatial referenceinformation. If you have an ungeor-
eferenced image, you will need to georeference it before it will show up correctly on the Map. In these
cases, Cartographica can be used to adjust the images for their location, a process called Georeferencing.

o Georeferencing is always a difficult an tedious task, and if there's a possibility that the spatial
components exist for the raster files you are working with, you should seek these out.

Cartographicahasthe ability to georeference raster datamanually through the use of Ground Control Points
or georeference matrices. Georeferencing involvestelling Cartographicathe location and size of the raster
image relative to some known Coordinate Reference System (CRS), so that it can be displayed correctly
along with other data. In order to appropriately georeference an image, you will need to have some form
of reference layer, such as avector map of the area or alive map.

Procedure 9.5. Georeferencing Raster Layers

1. Make sure you have areference layer loaded, unless you are manually setting the matrix or ground
control points. A vector map of the area or alive map are often good choices for this.

2. Veify that your reference layer isincluded in the Map Extent. Thiswill be the default for most Vector
and Raster layers, but not for Live Map layers. Select the reference layer in the Layer Stack and the
make sure Layer > Includein Map Extent is checked.

3. Load your Raster layer by using drag-and-drop or File > Import Raster Data...
4. Click onthe new Layer inthe Layer Stack to select it

5. Choose Layer > Set Layer's Projection to choose the CRS in which the layer will be referenced
(usually the same as the current map or the reference layer).

6. Zoom and pan the reference layer until you can see alocation that is basically the same area as the
area of theraster layer. Ignore for the time being the raster layer, sinceit likely will be very far away
from its actual location to start with.

7. Choose Edit > Georeference Image... to begin the georeferencing
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10.

11.

12.

At thistime, the Georeference panel should come up, providing control over the georeference process.
By default, it startsin Ground Control Point mode, which allowsyou to drag the dotsin order to match
pointsin the reference layer.

Click Fit Display

At this time, the Raster image should be visible on the screen (although probably not in exactly the
right place).

If your raster layer appears upside down, click Flip Vertical to correct that.

o On amachine with a trackpad, you can adjust the image's size and rotation using pinch and
zoom and rotate.

Arrow keys can be used to "nudge" the position of the raster image
The mouse can be used to move the existing four corner GCPs so that they align with datain the ref-
erence layer

If you hold the Option (Alt) key down and click, you can create new GCP anywhere within theimage.
Option-click on the image to create the reference and drag to the point in the reference layer that
represents that |ocation. With more than 4 locations, a minimum of 7 GCPs is suggested for smooth
representation.

When you are done with the georeferencing, choose Edit > Geor eference I mage... to end the edit

9.4. Processing Height Rasters

When working with Digital Elevation Model (or DEM) data, there is frequently the need to perform some
analysis of the elevation dataand how it relates to its surroundings. The Tools > Process Height Raster ...
command isintended to provide much of that capability in Cartographica. Based upon the GDAL libraries,
Cartographica can perform a number of processing steps, including:

Hillshade (shaded relief)

Slope

* Aspect

Color Relief

* Terrain Ruggedness Index (TRI)

 Terrain Position Index (TPI)

Roughness

Cartographi ca performs these functions based on the selected layer or layers. Assuch, multipleraster layers
can either be merged together and then analyzed, or they may be analyzed by selecting multiple layers and
then choosing Tools > Process Height Raster ...

Procedure 9.6. Processing Height Raster Layers

1.

Select the layer or layers to be processed in the Layer Stack
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2. Choose Tools > Process Height Raster ...

The Process Height Raster sheet will come up

Process height raster using:

w Slope  Aspect  Color Relief TRl TPl  Roughness

Z factor l:| Combined

Scale Multidirectional
Azimuth(°) Igor
Altitude(°)
SR Process

Figure 9.4. Process Height Raster sheet

3. Choose the type of processing you would like by selecting one of the tabs in the sheet

4. If there are options in the window, you may fill those in and then click Process to perform the pro-
cessing

A new layer will be created in the Layer Stack with the output of the processing

9.4.1. Supported Algorithms

All of the algorithms for these calculations come from recent versions fo the GDAL libraries. Here we
present a summary of the functionality and parameters, based on the documentation.

9.4.1.1. Hills

hade

The Hillshade processor creates an 8-bit raster with a shaded relief effect. Itismostly useful for visualizing
terrain. Adjustments can be made to the azimuth and altitude of the light source, and scaling information
can be added to account for differences between the vertical and horizontal units.

AN

Many of these algorithms expect that the X, Y and Z scales are the same in the original data. For
data that is consistently in meters (x and y in alocal projected coordinate system in meters, and
the DEM dataitself in meters), there's no need to adjust the scaling. However, in the case the the
source layer isin Lat/Long (for example), the scale will need to be set to 111120 if the DEM data
are in meters and 370400 if they arein fest.

Table9.1. Hillshade Parameters

Z factor

Vertical exaggeration used to pre-multiply the elev-
ation data. This may be necessary when trying to
accentuate the height differences, for example for
areasthat arerelatively flat.
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Scale Ratio of the vertical units to horizontal. (See note
above)
Azimuth(°) Azimuth of thelight source, in degrees. Oisfromthe

top the raster image, 90 from the right side (East of -
ten). The default valueis 315° iscommonly used for
shaded maps, and should be considered a standard.

Altitude(®) Altitude of thelight source, in degrees. 90if thelight
comesdirectly abovethe DEM, 0° if itisraking light.
The default value of 45° is commonly used for

shaded maps.
Combined Use a combination of oblique and slope shading. If
not checked, it will use just oblique shading.
Multidirectional Use Multidirectional shading, acombination of hill-

shading illuminated from 225°, 270°, 315° and 360°.
Appliesthe formulafrom Multidirectional, oblique-
weighted, shaded-relief image of theldand of Hawaii
[http://pubs.usgs.gov/of/1992/0f 92-422/0f 92-422.pdf]
from the USGS [https://usgs.gov/].

Igor Shading which attempts to minimize effects on other
map features by rendering a"softer" hillshade. Uses
the techniques covered in Igor's hillshading method
[Hitp/mepaitivend/docsCommancsGanarateRdidfimegd gorhim]
from Maperitive.

9.4.1.2. Slope

Creates a 32-bit float raster with slope values as either percent or degrees. Where appropriate a ho-data
value of -9999 is used.

Table 9.2. Slope Parameters

Scale Ratio of the vertical units to horizontal. (See note
above)

Slope as Percent Checked if the output values should be as a percent,
otherwise they are in degrees

9.4.1.3. Aspect

Createsa32-hit float raster with val ues between 0° and 360° representing the azimuth that slopesarefacing.
The definition of the azimuth is such that:

Table 9.3. Aspect Parameters

Angle Azimuth Trigonometric
0° Facing North Facing East
Q0° Facing East Facing North
180° Facing South Facing West
270° Facing West Facing South
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This presumes that the raster input is North at the top when the data is processed). Where appropriate a
no-data value of -9999 is used.

Table 9.4. Aspect Settings

Trigonometric Provide trigonometric angle instead of azimuth (see
table above)
Zero for FHat Return O for areas with aflat slope, instead of -9999

o By checking both of these options (Trigonometric and Zero for Flat), the aspect returned should
be identical to the one from GRASSr . sl ope. aspect . Otherwise, it is similar to the output
of Matthew Perry's aspect.cpp [https://github.com/perrygeo/archive/tree/master/demtool ).

9.4.1.4. Color Relief

This process creates a 3-band (RGB) or 4-band (RGBA) raster with values that are computed from the el-
evation and from the color configuration, which provides a mapping from various elevation values to a
corresponding desired color. Color blending is handled based on the settings in the Color Blending Mode
table, and an optional Alpha channel can be added, which affects both blending and the use of exact color
(in the case of exact color, non-matching colors are transparent).

Table 9.5. Color Blanding M odes

Blending Mode Effect

Exact Match Only exactly matching colorsare set. All other values
result in (0,0,0) or (0,0,0,0) if alphais enabled

Nearest Color The color in the Height/Color map which is nearest
isused

Smooth Blend A proportionate blend between the nearest 2 colors
isused

9.4.1.4.1. Specifying Height/Color Mapping in Color Relief Processing

Height/Color mapping can be provided either by manually entering itemsinto the table or by loading color
mapping files. The color mapping files are ssimple text files which have alist of heights and their corres-

ponding color values. The values column (leftmost) contains the elevation value, which may be afloating
point value, apercentage value (appended with %), or nv to indicate no data (no value). The color columns
may contain atextual color value (currently supported values are: white, black, red, green, blue, yellow,
magenta, cyan, agua, grey/gray, orange, brown, purple/violet and indigo), an RGB triple (red, green, blue),
or an RGBA quad (red, green, blue, alpha). In the case of the multi-values, the values range from 0 to 255
and may be separated by spaces, commas, tabs, or colons (). Finally, the absence of an alphavalue denotes
full opacity (255).

3500 white

2500 235:220:175
50% 190 185 135
700 240 250 150

0 50 180 50

nv 0 0 0 0
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Procedure 9.7. To specify Height/Color mapping manually
1. Click + to add anew row
2. Click inthe Height L evel of the new row and put in an elevation or %age

3. Click inthe corresponding Color Specifier and put in a color name, or 3 or 4 values from 0-255 (3
for RGB, 4 for RGBA)

4. (Optional) Value sets may be saved to afile by choosing Color Sets > Save... from the drop-down
menu benesath the table

5. (Optional) Value sets may be loaded from a file by choosing Color Sets > Load... from the drop-
down menu beneath the table

9.4.1.5. Terrain Ruggedness Index (TRI)

This process creates a single-band raster with values computed based on the elevation and the mean differ-
ence between a central pixel and its surrounding cells. For details, see Multiscale Terrain Analysis of
M uIt|beam Bathymetry Data for Hab| tat M appl ng on the Conti nental Slope

9.4.1.6. Topographic Position Index (TPI)

This process creates a single-band raster with values computed based on the elevation and difference
between a central pixel and the mean of its surrounding cells (also from Multiscale Terrain Analysis of
Multlbeam Bathymetry Data for Habltat Mappl ng on the Conti nental Slope

9.4.1.7. Roughness

This process creates a single-band raster with values computed based on the elevation and the largest inter-
cell difference of a central pixel and its surrounding cells (also from Multiscale Terrain Analysis of Mult-
ibeam Bathymetry Data for  Habi tat M appl ng on the Conti nental S ope

9.5. Creating Contours

When analyzing digital elevation data, it is frequently useful to be able to take elevation or height data
from araster source and create a vector representation of that for further analysis. In Cartographica, this
is done using the Create Contours command.

Procedure 9.8. Creating Contoursfrom DEM
1. Select the DEM layer (or layers) from the Layer Stack
2. Choose Tools > Create Contours...

The Create Contour s sheet will be displayed, showing the maximum and minimum heights on the
left side, and providing two ways to create the contour levels on the right side.
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Make contours for chattanooga-w

| Calculated JUTCLE
Maximum: 1651 Increment | 170
Minimum: 158 Base 0
SLCUIN  Create

Figure 9.5. Create Contour s sheet

For automatically cal culated contours, enter your desired lowest contour in the Base field and the in-
crements at which you want to space the contours in the I ncrement field. In the example above, the
base of 0 and Increment of 170 will result in 10 contour lines at 0, 170, 340, 510, 680, 850, 1020,
1190, 1460, and 1630. Items above 1630 will be in the 1630 contour (since the range of this datais

158-1651).

To manually choose the contour levels, click Manual and then use the + and - buttons to add and re-

move contour levels

Click Create to run the contour analysis

A new layer named with the name of the layer and Contours appended will be added to the Layer

Stack
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Chapter 10. Editing Features
10.1. Editing and Adding Features

In some cases, you need to add geospatial datato alayer without exacting precision. Cartographica supports
manual editing (and creation) of featuresin new and existing layers in order to facilitate this.

Feature editing is done in Edit Mode, where your changes are only temporary until you commit them. In
edit mode, al of the layers (including the one containing the feature you are editing are "ghosted" behind
the editing area so that you can still make out where in the coordinate space you are, but those features
don't interfere with your navigation and editing.

When in edit mode, all navigational and zooming features are still available, so feel free to do things like
Zoom To Feature or pan around in order to make your working canvas as appropriate as possible.

Individual points in features are shown using red dots. When these points are selected, the dots become
hollow (have awhite circle inside of them) to mark the selection. New points are inserted next to the cur-
rently selected point by holding down the Option key and clicking your mouse.

Procedure 10.1. Editing an existing feature
1. Select the layer containing the feature you want to edit in the Layer Stack
2. Select the feature to edit in the Map View
3. Choose Edit > Edit Selected Feature.
(or double-click the feature when you are using the I dentify icon in the Map pane)

The map pane goes into Edit mode. When you are in Edit mode, a partially transparent backdrop
shows up behind the features you are editing to allow you to discern between what you're editing and
therest of the map. The color and opacity of thislayer can be adjusted (see Procedure 10.3, “ Changing
Edit Backdrop Color”). Theorigina shapeisalso shown in the editing background. Hereisan example
of what the map window looks like in Edit mode.
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Figure 10.1. Map view in Edit mode

Now you can change the geometry of the sel ected features. For example, you could move the location
of acity or the path of aroad.

There are certain restrictions placed on Cartographica while you are in Edit mode:

While in Edit mode:

 Holding the Option key on your keyboard and clicking your mouse adds a new point after the cur-
rently selected point.

 Pressing the Delete key on the keyboard or choosing Edit > Delete will delete the selected point.
» Multiple points may be selected at the same time and will move in unison.
 Usingthearrow keyswill move the selected point in the appropriate direction (autorepeat is enabled).

» To close a polygon, commit changes with it still open. Cartographicawill add aterminal point at
the same location as the origin.

 All zoom controls function normally, except typing in the zoom box.

Save or cancel your changes:

«  Tosave (commit) your changes after editing, press Enter on the keyboard or choose Edit > Edit
Selected Feature again.

e To cancel your changes, press the Escape key on the keyboard.

Undo is handled separately when editing to preserve as much context as possible. So, when in edit
mode, the undo/redo are used for each individual editing operation (like moving, deleting, or adding
apoint). Once you leave the edit mode (assuming you accepted the changes), these steps are forgotten
but you will be able to undo the entire editing operation.
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Once you have exited out of Edit mode and saved your changes, the changes are reflected in the Point
Data window.

Procedure 10.2. Adding a New Feature

1

2.

Select the layer where you want to add the feature in the Layer Stack
Choose Edit > Add Feature

If the selected layer has no content (and therefore isn't associated with a particular shape type), you
are prompted for whether the new shape layer will be apoint, line, or polygon.

The map pane goes into Edit mode just like when editing a feature. The same constraints apply to
adding a feature as when editing a feature.

To add a new point to a feature in editing mode hold the option key on the keyboard and click to add
the point.

Save or cancel your changes:

e To save your changes after editing, press Enter on the keyboard or from the Edit menu, select
Edit Selected Feature again.

»  Tocancel your changes, press the Escape key on the keyboard.

Once you have saved your changes and exited out of Edit mode, the features you have added to the
layer are viewable in the Point Data window.

Procedure 10.3. Changing Edit Backdrop Color

1

2.

4,

Choose Cartographica > Preferences... to bring up the Cartographica Preferences window
Click Edit Backdrop Color color well

The Color Picker will open

Select the color for the editing backdrop

The Opacity dider determines how much of the background layer shows through to the editing view.
To hide al other features, set Opacity to 100%. To disable the Edit Backdrop layer, set Opacity to
0%.

Close the Color Picker

Occasionally, geospatial data needs to be corrected by changing coordinates to be more accurate. In these
cases, changing values directly in the point window might be more appropriate, especially when correcting
obviously erroneous data.

Cartographica has the ability to change any existing point in any feature using the Point Data window.

Procedure 10.4. Precision Editing Featuresin the Point window

1.

2.

Select the layer in the Layer Stack

Select the data you want to change (either in the Data View or Map View)
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3.

Choose Window > Show Point Data
The Point Data window appears showing the currently selected feature's geometry.

800 cities:Point 1

| Part Point | X Y z M

[ o -1196... 53.950..

=] o

Figure 10.2. Point Data Window

To change a point, click on a coordinate and type in a new coordinate value.

If you need to add or remove a point, select the line containing the point and use the + and - buttons
to add or remove it. Of course, undo is available to undo whatever changes you have made.

Points are always edited in their original projection (CRS), so if your map is displayed in state plane,
but the data you're editing is in Lat/Long, the editing will be in Lat Long unless you Reproject the

pointsin the layer.

10.2. Merging and Splitting Features

You can usethe Merge Selected Features command to join geometries. Thiswill work best for overlapping
geometries, as they will result in asingle part. If the parts are discontiguous (even if in avery small way),
then they will be considered separate parts and you will end up with a multi-part geometry. There are two
modes for this selection: intersection (features where any point is contained in the selection area) and

containment (features where all points are contained in the selection area). REWRITE

Procedure 10.5. To merge selected featuresinto one

1.

2.

Select the features you want to merge.

Choose Edit > Merge Selected Features

The features you have chosen are merged onto one feature containing each of your selections. The

previous geometries will be removed.
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Procedure 10.6. Splitting a multi-part feature into separ ate features

1

2.

Select the feature to split

Choose Edit > Split Selected Features

Thefeature you have chosen will be split into one new feature for each independent part in the existing
feature. All feature datawill be copied to each newly created feature. The original feature will be re-
moved.

o In the case of complex polygons with islands and holes, the islands will be separated into
new features and the holes will be assigned to the closest encompassing island.
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Chapter 11. Exporting Data

11.1

One of the benefits of having adesktop GISisthe ability to output datain anumber of formats. Cartograph-
ica has extensive export capabilities to provide for just this type of operation. Generally, Cartographica
can export entire Maps or just individual layers (or selected datawithin those layers). Which optionisright
for you depends on what you're trying to achieve.

Exporting Entire Maps
Cartographica can export Mapsin a number of formatsincluding (but not limited to):

» ESRI Shapefile
« GML

 KML

» Maplnfo TAB

» Maplnfo MIF

» AtlasBNA

» Adobe Illustrator

This will export the entire map either as a single file (if the format allows) or as one file per layer (if the
format only handles single layers). You can also choose to not export invisible layers, to reduce file size
and complexity.

Procedure 11.1. To export an entire map

1. ChooseFile> Export Map

2. Select the export format from the Export For mat menu

3. Check Export Visible Layers Only to limit the exported data to layersthat are currently visible.
4. Choose afile name for the export and click Save

Warnings will show up in the export window to describe certain aspects of the exported data:

* CRS can't be saved, map will be re-projected to native CRS : The target format doesn't support
multiple CRS's and the CRS that you are currently using doesn't match it'sformat, so Cartographicawill
transform the data appropriately before writing it out.

» Format doesn't support multiple geometries: A file will be created for each layer

» Data fields won't be importable: data tables can't be exported and won't be importable as data into
other programs.

» Some geometries won't be accurate: the selected file format doesn't have accurate ways to save all
geometric types, so this format cannot be used to import data later. Cartographica will produce output
that is as close as possible to what you see on the map display.

* CRScan't besaved: thefile format is device-independent and there is no place to indicate what format
thedataisin.
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e Format does not support layers. Groups of features of specific types will be indistinguishable from
other groups. There is support for multiple kinds of features, but not layers. As such, a single file will
be created, but al polygons will bein asingle polygon store, same for points and lines.

11.1.1. Exporting Maps to KML

When exporting to KML, all datais exported as data in the layers. However, much of that datais not un-
derstood by Google Maps or Google Earth. Inthefuture, it is possible that other programswill understand
it. Cartographica exportsthe feature names based on either the default feature name, the label, or the feature
ID. The data that shows up when you click on afeature in Google Earth or Google Maps will be either all
dataor just thedataselected in the L ayer | nfo Pop-up box. Cartographicaexportsall layersintheir current
hidden/shown state unless Export Visible Layers Only is checked.

Hereisafigure showing our example map and data of Canadaexported to KML and then openedin Google
Earth. You can see the convex hull in eastern Canada aswell as al of the roads that existed in the origina
map in Cartographica.

800 GCoogle Earth
search 0O o= @& & (B [=[a]=
1 7 = "

{FIyTo . Find Businesses Directions

Fly to e.g., L600 Pennsylvania Ave, 20006

| B3

©2010/Google “» -

US)Dept of State Geographer

) 0 Europa Technologies '
© 2010 Tele Atlas=

58:21:13.30°N (95°31'28.13" W elev 146 m Eye alt 3604.68 km

» Places Add Content

» Layers

Figure 11.1. Cartographica map exported to KML and opened with Google Earth

Procedure 11.2. Setting display fieldsfor KML Export

1. Choose Windows > Show Layer Info to bring up the Layer Info window

2. Click on the Fields tab to show the field information

3. For each field that you would like to be displayed in the KML pop-up, check the Popup box.

e This same box controls what information is displayed when Map > Show Data Tooltipsis
selected.
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Procedure 11.3. Setting the name of featuresfor KML Export
1. Choose Windows > Show Layer Info to bring up the Layer Info window
2. Click on the Info tab to show the general layer information

3. Choose the column name from the Feature Name pop-up

o This same pop-up controls what the name of the feature when Map > Show Data Tooltips
is selected.

11.1.2. Exporting Maps to Adobe lllustrator

Exporting data to Adobe Illustrator is very similar to exporting to KML. All of the data is exported, but
Illustrator can't always see it. The Features are named using the same technique asin KML above.

Cartographica exports each layer in the map to a separate layer in the Adobe Illustrator file. If the layer
has |abels, a separate Illustrator layer is exported just for the labels (allowing you to toggle these labels on
or off as necessary after exporting). Finaly, Cartographica exports a legend for each layer in the map,
providing the basic style key for designers who use the Illustrator files.

When exporting to Illustrator, Cartographica also has the ability to embed the data for the layersinto the
[ustrator file, which is useful when working with third-party plugins, such as Avenza MAPublisher
[http://www.avenza.com/mapublisher]. ClueTrust and Avenza have been working to make sure that maps
exported from Cartographicaand imported into Illustrator when using MAPublisher are the easy to manip-
ulate and full of rich data. As such, when you check the Include data in export box while exporting to
[llustrator, georeferencing, CRS (Projection) and column datais exported along with the feature data and
the styles.

Hereisanillustration of a map of Canada exported and then opened in Adobe Illustrator CS5.
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Figure 11.2. Cartographica map exported and opened with Adobe Illustrator

11.2. Exporting Layers and Features

For some purposes, it is important to export only feature data, such as cases where you are sending data
off for further processing or research using another GIS.

Cartographica exports individual featuresin ESRI®'s Shapefile format.

Procedure 11.4. Exporting an individual layer or selection
1. Select the Layer that you want to export from the Layer Stack
2. Begin the export process
e Choose File> Export Layer Features
e Choose File > Export Selected Featuresif you want to export just the selection).
3. Optionally select the character set (UTF-8 will be the default.)

4. Enter afile name and click Save.
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11.3. Exporting A Web Map

One unique feature of Cartographicaisthe ability to create a click-able web map from geospatial data. By
using the layers of the map to create aweb-compatible image file and then using the data in the data table,
it can make each click-able area correspond to alink on the site or on another site. It can also provideroll-
over text.

Procedure 11.5. Creating a web map

1. ChooseFile> Export Web Map.

The Export Web Map sheet appears.

Selection Layer: | lakes =4
URL Column: | AREA 3|
Label Column: [ NAME =

File Format: | PNG 3

Width: 640 | Quality (PEG only):
Height: om0

I"- Cancel \l r Export... \l

Figure 11.3. Export Web Map Sheet

2. You will be prompted to provide the following information:

Selection Layer - The layer which is used to bound the selections. This must be a polygon layer.
URL Column - The column that contains the URL (if any) that should be the target of the link.
Label Column - The column that contains the label to be used for the target of the link.

File Format - The type of imagefile (JPEG, GIF, TIFF, or PNG) to create for the map.

Width and Height - The dimensions of the map to be produced.

Quality (JPEG Only) dlider - If you have chosen JPEG as the file format export format, the
Quality slider alows you to choose the level of quality for the output image. A lower quality also
guarantees a smaller (byte-wise) image.

3. Onceyou have set al of theinformation options, click Export.

Two fileswill be created for you: animagefileand an HTML filein UTF-8. The HTML file contains
the geometric information and the links which serve as the basis for aweb page that will contain the

map.
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11.4. Exporting Maps as Pictures

Occasionally, you will need to take a map from Cartographica and produce an image file from it in order
toincludeit in another document or useit in some other manner. Cartographica provides an easy mechanism
to create georeferenced images that accurately portray the data on the Cartographica map at the time.

Procedure 11.6. Export a Map as Picture
1. ChooseFile> Export Map AsPicture...

The Export Map As Picture sheet appears

Save As: - | L
s = [0 BFD == N}
DEVICES -1 Mame A Date Modified
=l iDisk | Adobe 3/23/09 ]
|| GPMacPro Amavisd.cont 11/29/07
. GPMacPr... 11/18/1
_mL mp 1/10/1
Eormat | TIFF (Tagged Image File Format) bid
Width 1,024 | Quality JPEG only):
Height 1,024 ' o=
" New Folder " Cancel ) =m—

Figure 11.4. Export Web Map Sheet

2. Choose an image format from the Format pop-up menu
3. Enter the desired width and height in the appropriate boxes

4. Click Save

The requested image file, along with aworld file (usually tfw, jgw, or pgw) and a projection file (prj)
will be created in the folder requested.

o Some programs will understand the world files and some will import the prj files, but not
necessarilly al, so it is often desirable to use a standard CRS when exporting if you plan on
importing the file into another spatially-aware program.
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Chapter 12. Producing Printed Output

12.1.

12.2.

Cartographica has two ways to create printed output: Quick Printing and Map Layout printing.

As one might expect, Quick Printing provides a quick way to create printed output for use either on the
screen or in a PDF. It's no-frills and represents exactly what is currently on the screen.

Map Layout is much more sophisticated printing mechanism which usesaMap Layout document to define
theway that the map will look on the printed page. In exchange for the additional complexity, Map Layout
provides away to print more than one map on a page and to add adornments, such as legends, scale, north
arrows and more.

Quick Printing

Quick Printing is the easiest way to print a basic map. By choosing File > Print Cartographicawill print
a copy of the current map in as large aformat as possible for whatever printer you are using. The larger
the print area, the more well-defined the printout.

You can print different format maps by using the File > Page Setup command to set and change the size
of the paper to use as the destination for the Map Layout.

PDF maps can be created by using File > Print and then using the PDF menu in the Print window to save
aPDFfile. Thesefiles also pay attention to the Page Setup settings.

Procedure 12.1. Quick-Printing the current map
1. With your map open, choose File > Print...

The standard Print window will come up with a preview areato the left.
2. Choose the image resolution from among the available options

3. If you want to print just the area that was visible in the map window, check Print Visible Extent
Only

4. Change any other printer settings and print as you normally would.

Complex Map Layout

Cartographica has a second format for creating maps intended for production output. The Map Layout
document can refer to any CartographicaMapset file (or combination of files) and can contain maps, titling,
scales, and legends. Map Layout documents contain a single page based on the Page Setup.

Cartographica supports scaling the view of the Map Layout so that it can be seen both in detail (zoomed
in) and as an overview for large printouts (zoomed out). The size of the page is determined by the Page
settings which can be changed by choosing File > Page Setup.

Procedure 12.2. Create a new Map L ayout
*  ChooseFile> New Map Layout

The new Map Layout window will appear, representing your newly created document
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aeanon Untitled =
=RER' O=03 «
Print Colors  Fonts Creation Customize

Figure 12.1. New Map L ayout window

The easiest way to add new elements to the Map Layout window is to use the toolbar at the top of the
window.

Bt

You can aso add elements to the Map Layout window through contextual menus, otherwise known as
right-clicks or Control-clicks. Control-clicking in most areas of the Map Layout will show a menu which
will then provide you with options for editing the information or adding information.

(T
1749

When you open the Map Layout context menu by selecting the map, holding the Control key on the Keyboard
and clicking your mouse, thisis what the menu looks like.
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Insert Map >
Insert Text

Zoom Page In
Zoom Page Out
Zoom Page To Fit Window

Details...

Figure 12.2. Map Layout Context Menu

Procedure 12.3. Placing a Map into the Map L ayout Window

i

1

To add amap into amap layout, the map must already be saved to disk. If the map you areworking
onis not available (named Untitled), you will not be able to add it to the map layout.

Do one of the following to place the Map

) [l
Using the Add New Map toolbar icon ( ), drag arectangle in the map layout window to the
size you want the map to be and release.

e Choose Insert Map from the context menu

The map appears in the window.

Adjust the size and location of the Map by clicking once on the Map to select it and then dragging it
in the window.

Thisis an example of a Map inserted into amap layout .
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®00 Untitled 2 =
= O A Bes=tE s
Print = Colors Fonts Creation Customize

Figure 12.3. Map Layout containinga Map

Once amap isin place on the Map Layout, you may change the map set referred to by the map (and any
associated legends and scales) by selecting the map and using the Change Map command from the con-
textual menu to re-target it to any map in a currently open Mapset Document.

You can add multiple maps to the same Map Layout page and they can refer to either the same or different
Mapset documents. Scale, pan visible layersin these maps are independent of each other.

Layer visibility in mapsin Map Layout documents are handl ed independently from the more dynamic Map
Windows. Initialy, visible layers in the Map Window are propagated to the Map Layout copy of the map.
Although features are updated live (along with styles), the hidden state of layersis not updated.

Procedure 12.4. Changing the visible Map areain Map L ayout
Cartographica Maps that are embedded in a Map Layout can be zoomed and panned independently.
1. Click onthe Map in the Map Layout window to select it.

Thiswill cause the handles to appear around the map signifying that it is selected

2. Click again on the Map to make it active
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4.

The box surrounding the Map will become blue signifying that the Map is now in focus. At this point,
many commands for navigating and controlling the Cartographica Map Window now become usable
in this map.

To zoom the map, use theitemsin the View menu or use the Zoom Tool (choose Map > Zoom Tool)
to zoom the map.

To pan the map, choose M ap > Pan Tool and then drag inside of the Map to move

Procedure 12.5. Including or excluding layersfrom aMap (from Map View Details...)

Layer visibility in mapsin Map Layout documents can be adjusted using the Details... popover

1

2.

3.

Click on the Map in the Map Layout window to select it.
Thiswill cause the handles to appear around the map signifying that it is selected

Control-click (or right-click) on the Map Layout window to bring up the context menu and select
Details...

Thisisan example of aDetails... popover when displayed

-
o Border 0.5 s

© Show all visible map layers

Show these layers only (when visible on the Map)

Figure 12.4. Details... popover example

Check or uncheck layers as desired
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12.3.

Procedure 12.6. Including or excluding layers from a Map (from within the map
view)

Layer visibility in mapsin Map Layout documents can be adjusted using the Element popover. Initialy,
visible layers in the Map Window are propagated to the Map Layout copy of the map. Although features
are updated live (along with styles), the hidden state of layersis not updated.

1. Click onthe Map in the Map Layout window to select it.
Thiswill cause the handles to appear around the map signifying that it is selected
2. Click again on the Map to make it active
The box surrounding the Map will become blue signifying that the Map is now in focus.

3. Usecontrol-click (or right-click) to bring up the context menu and toggle each layer with the named
entry. Layerswhich are visible in this particular Map are checked.

o Map Layouts are designed for asingle page, but that page may be of any size. Choose File > Page

L ayout to change the page size. Page size changes take effect immediately and provide a good
way to target large-format printers.

Placing elements in the Map Layout

Once you have placed a map, you may place titles, scales, legends or compasses to further customize the
appearance of the printed layout.

Procedure 12.7. Adding a scale box to Map L ayout
1. Addthe Scale Box:

e From the Map Layout Toolbar, choose the New Scale Box toolbar icon.

(v |

+  Choose Add Scale from the context menu.
2. Drag arectangle in the map layout window to the size you want the Scale to be and release.

The scale box appears in the map layout window.

Procedure 12.8. Customizing a scale box
1. Double-click the scale box

The Scale Box Options sheet will appear
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4.

0.5
Border

Scale Units =~ Standard (auto-scale) a

Fixed Size in Scale Units: O
© Fill Scale box

Figure 12.5. Scale Box Options sheet

Set Scale Unitsto one of the following:
* Automatic

 Standard (auto scale)

e Metric (auto scale)

* Or one of the measurements

Set the size of the Scale

e Choose Fixed Size in Scale Units to set the length of the scale bar to a particular number of
units

e Choose Fill Scale Box to have Cartographica use whatever length comes closest to filling the
scale box on the page

o Since 1.5.4, the Cartographica Preferences window contains preferences that control the units
that are used asthe default unitsfor new Scale boxes (for both areaand linear measurements).
These preferences are used for new scale boxes.

Click OK to apply the changes

Procedure 12.9. Adding a legend to Map L ayout

1

Il Ore
. Teo
[ Three

sl

From the Map Layout Toolbar, choose the New Legend toolbar icon |
or choose Add L egend from the context menu.

Drag arectangle in the map layout window to the size you want the Legend to be and release.
The Legend box appears in the map layout window.

You can now position or resize the Legend as desired. When you place a legend, items are grouped
together in a manner so as to use all the available space efficiently without becoming confusing. If
there are multiple styles defined in asingle style, they are grouped under the layer name, otherwise,
the layer's style swatch appears to the |eft of the style.
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When thereisinsufficient spaceto display all features of the Legend, ayellow warning triangle shows
up at the bottom of the rectangle to indicate that there is a drawing issue and that the box needs to be
expanded.

Procedure 12.10. Including or excluding layersfrom a Legend (using Details...)

L egends can contain any subset of available layersin their associated maps. Initially, al visible layers are
added to the Legend when it isinserted in the Map Layout. This can be changed after the Legend is added
from either the pop-up menu for the Legend, or from the Details... popover.

1. Click onthe Legend in the Map Layout window to select it.
Thiswill cause the handles to appear around the map signifying that it is selected
2. Usecontrol-click (or right-click) to bring up the context menu and choose Details....

Thiswill present the L ayout Details popover

-
O Border 0.5 {

© Show all visible map layers

Show these layers only (when visible on the Map)

Figure 12.6. Layout Details popover for Legend

3. Choose the content of the Legend:

«  Toshow thelegend for every visible layer in the associated Map (in the Map Layout document),
select Show all visible map layers.

e To show the legend for the selected subset of layers in the associated Map (in the Map Layout
document), select Show all visible map layers.

o Legends will only be shown for layers that are selected for display in the associated Map view,
even if you have chosen the layer to be displayed in the legend manually.

Procedure 12.11. Including or excluding layersfrom a L egend with menu

Legends can contain any subset of available layersin their associated maps. Initially, al visible layers are
added to the Legend when it isinserted in the Map Layout. This can be changed after the Legend is added.
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1. Click onthe Legend in the Map Layout window to select it.
Thiswill cause the handles to appear around the map signifying that it is selected

2. Usecontrol-click (or right-click) to bring up the context menu and toggle each layer with the named
entry. Layers which are visible in this particular Map are checked.

3. To synchronize with the current visible layers in the associated Map (in the Map Layout document),
choose Synchronize with Map from the context menu.

Procedure 12.12. Adding a compassto Map L ayout

1. Add aCompass by doing one of the following:

f

From the Map Layout Toolbar, choose the New Compass toolbar icon'; - ).
e Choose Add Compass from the context menu.
2. Drag arectangle in the map layout window to the size you want the Compass to be and release.

The Compass box appears in the map layout window.

Procedure 12.13. Adding a Text Box to Map L ayout
1. Create aText Box
From the Map Layout Toolbar, choose the New Text Box toolbar icon ).
*  Choose New Text Box from the context menu.
2. Drag arectangle in the map layout window to the size you want the Text Box to be and release.
The Text box appears in the map layout window.
You can now position or resize the Text Box as desired.

To change the fonts used in Scale, Legend, and Text items, select the item and then use the Macintosh
Font Panel (choose Edit > Show Fonts menu) to change the text attributes.

Here is an example of a Map Layout window with all of these elements added:
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N_| . ROADS
ROADS_RT
[]other Cities Hu
[")Maritime Cities

Figure 12.7. Scale, L egend, and Text Box added into map layout window

When amap is selected (or one of its related layout features, such as the scale or legend), then all related
layout features are badged with ablue dot to indicate that they are related. When not selected, the blue dot

disappears.
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To move itemsin the Map Layout, click once on the item to select it (you should see "handles' in each of
the corners and along the edges), and then drag the item to its desired location.

To resize any of theitemsin the Map Layout, click once on the item to select it and then drag one of the
handles to change the size of the item.

Map Layout items associated with a given Map will show an indicator in the lower-1eft-hand corner of the
item in order to represent the connection between these items. Thus, if you click on a Scale for aMap that
also hasa L egend, all threeitems will be "badged" as being related to each other.

Some Map Layout items have yellow warning triangles ( & )when there is something wrong with the
visual presentation. For example, Legends may have this indicator when there is not enough room in the
item to show the entire legend. To fix this, either remove items from the legend, change the font, or resize
the legend box.

Procedure 12.14. Removing Map L ayout objects
1. Select the object you wish to delete

2. Choose Edit > Delete.
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13.1. Introduction to Formulas

Cartographicasupportsformulasin columns, providing away to compute new values from existing columns
or from geometric attributes of the feature for which the columnisbeing cal culated. The formulainterpreter
uses an embedded python interpreter with the basic functions plus the math library imported at the base.
This chapter lists the functions and constants available.

Cartographica uses an embedded Python 3 interpreter to interpret the formulas, or "expressions’ that make
up the Column Formulas. This provides an enormous amount of flexibility in these expressionsand although
wedetail the key aspects of python expressions, basically anything that can be executed as apython expres-
sion isfair gamein a Column Formulain Cartographica.

The simplest expression is just a replacement value. Although it's not the best use of processing power, it
is an effective way to put a constant value in a column as a placehol der.

The most common use of Column Formulasisto create anew value based on the values of another column
or columnsin Cartographica. To create these simpl e relationships, use standard arithmetic operators (below)
to combine fields.

Example 13.1. Arithmetic calculation
For example, a population column and an area column can be combined to determine density.

POPULATI ON /  AREA

Example 13.2. Extract sub-string

Another use of Column Formulasis to create new columns by splitting data that has been encoded into a
string. For example: a column named CITY STATE containing WAshi ngt on, DC may be appropriate
for an address line, but may not be appropriate for your needs, so you could use .

CI TYSTATE. split(',")[0].strip()

to grab the city and

CI TYSTATE. split(',")[1].strip()

to grab the state from the CITY STATE column. Breaking this down:

1. the split method splitsastring into an array of sub-stringsthat were previously separated by the character
inquotes (, )

2. that array isdereferenced toit's 2nd element (python's understanding of theworld is based onthe 0 being
thefirst position)

3. that string has the st ri p method run against it, which removes spaces from the start and end of the
string

Thus, you get the state.
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Example 13.3. Extract string by position

Or if you had acolumn BL OCK GROUP containing ablock group identifier 210670001001 and wanted
to pull out the FIPS State and county code from it, you could use:

BLOCKGROUP[ 0: 5]

to grab the city and

CITYSTATE. split(',")[1].strip()

(pulling the first 5 characters, starting at position 0 from the text string).

Thus, you get the state.

©® Version 1.5Change

Versions of Cartographica prior to Version 1.5 used the built-in Python 2.7 interpreter on macOS
to interpret functions. In versions, 1.5 and later, aversion 3.8+ interpreter is used. For most uses
in Cartographica, this does not change the behavior, however string functions are now mostly
methods on string objects (as shown in the Example 13.2, “Extract sub-string” example above),
and thus must be called on the text string objects, as opposed to called directly.

Cartographica will attempt to warn you when you have an old-form function in use, so that you
may change it to the new method-based invocation.

Fortunately, the 1.5 methods are compatible with 1.4.x, so you can safely change the formulas
and save them for MapSets that are in use by both.

Procedure 13.1. Creating a Column Formula

1. Select the layer in which you want to create aformulain the layer stack

2. Choose Window > Show Layer Info to bring up the Layer I nfo window.

3. Tocreate anew column in the layer, click on the + button or choose, Layer > Add Column
4. Click on the new column name and change its name to something meaningful

5. Click the Set Formula... button to bring up the formula sheet

Compute AREALAND from:

BLACKS) BLKGRP (FAMPOV)(FHH) FIPSSTCO GROUP (HOUSE1) (HOUSE2
HU100 (ID) (INCOME) (MALES) (MERGE) NAME (OWNER) (POP1) POP100
POP2) (PUBASSIS) (SAMEHOUS) (SHAPE _area) (SHAPE_len) TRACT_1
UNEMPLOY) (VACANT

| #hd  Cancel | EECISE

Figure 13.1. Formula sheet
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6. Drag a column name from the bottom pane to add a reference to another column to this formula.
Colors of the column names denote the type of data.

7. Now add the rest of the formula by typing in the formula area and dragging other column references

toit.

8. When you are done, click OK to set the formula

While you enter the formula, Cartographicais constantly evaluating it looking for potential problems and
providing you guidance in how to solve those problems. Unfortunately, there are some errors for which
Cartographica cannot determine the problem and can only tell you that the result would be invalid.

For other cases, consult the Expression Warnings table for meanings and suggested solutions to problems

detected by Cartographica.

Table 13.1. Expression Warnings

War ning M essage

M eaning

No result value for test data

Thisexpression resultsin no value. Generaly thisis
the result of calling a function that doesn't return a
value

Math error-some fields may be wrong/missing

Thisexpression evaluatesto an arithmetic error using
thetest data. Thiswarning indicatesthat under some
circumstances (possibly all), field valueswill not be
set. A common cause of this is an expression that
resultsininfinity or attemptsto divide by zero using
the test data.

Syntax error in formula

This expression is invalid. This is often displayed
during typing dueto issues such as missing parenthes-
is, missing operators and other errors.

Interpreter exception

This expression is invalid in a way that we cannot
determine.

Geometries can't be stored in columns

The result of the expression will be ageometry. The
most common cause of thisisamissing final expres-
sion when evaluating a centroid or other geometric
value.

Unknown type

The result of this expression will be an unknown
type. Because of this, no data will be stored in the
resultant column. Check that any functions used in
the expression don't return complex types, such as
geometries

Unknown attribute

The result of this expression references an attribute
(using dot notation) that is not known to theinterpret-
er. Check the spelling of anything after a dot.

Unknown symbol:

Thereferenced symbol isunknown to theinterpreter.
Thisisgenerally caused either by putting two column
references next to each other without an operator or
by atypo

Wrong geometry type

A function in this expression that works on a geo-
metry isbeing used with thewrong type of geometry.
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Warning Message Meaning
For example: you are trying to take the area of a
point.

Other geometry error The expression uses some geometry function incor-

rectly, resulting in confusion for the geometry pro-
Cessor

Can'tinitialize interpreter Internal  error, please report to ClueTrust
[https://support.cluetrust.com]

& Cartographicadoes not resolve circular referencesor directional references. Each columnisexecuted
in column order when they are loaded and are updated when they are changed. As such, if you
have a Column Formula that is dependent on another Column Formula, you may experience un-
expected results.

To refresh an individual value, just set the formula again.

13.2. Conditional Expressions

Cartographicasupports conditional expressionsto provide for complex calculations, such as discontinuous
functions. These functions may be nested, so that decision trees can be implemented with great flexibility.

Theformat for conditional expressionsist rue_expression i f condition el se fal se_ex-
pr essi on. In this case, the expressions can be any other expression, including a nested conditional ex-
pression, so it is possible to create a conditional expression of arbitrary complexity by chaining them to-
gether.

o Parenthesis around the condition are optional but are useful for clarification.

Example 13.4. Conditional Function Example

For example, if you were to need a function that takes a number and rounds to the nearest 500 in the case
that the number is positive, but clamps to zero in the case the number is negative, you could write it like
this:

t runc(VALUE/ 500) *500 i f (VALUE>0) else O

This would result in a value of 0 for all values <500, 500 for all values between 500 and 1000, 1000 for
all values between 1000 and 1500, etc.

13.3. Mathematical functions

e int int(any value);

any val ue ;

This function converts between any data type and an integer value.
 float float(any val ue);

any val ue ;

This function converts between any data type and an floating point value.
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float ceil (x);

float x ;

Returnsthe ceiling of the x as afloat, the smallest integer values greater than or equal to x.
float copysign(x, Y);

float x;
float y ;

Returns x with the sign of y. copysi gn( 2, - 1) returns-2.
float fabs(x);

float x ;

Returns the absolute value of x.

int factorial (x);

int x ;

Returns x factorial. Failsif x is not an integer or is negative.
float floor(x);

float x ;

Returns the largest integer value less than or equal to x.
float frod(x, y);

float x;
float y ;

Returns x modulusy.
float frexp(x);
float x ;

Returnsx with the mantissaand the exponent as separate components of apair (m,e), such that x=m* 2°.
To use one or the other, you must refer to them as a subscript, thus [0] for the mantissa and [1] as the
exponent.

float fsum(any value);(...);
any val ue ;

Returns the sum of all valuesin thelist.
bool i sinf(x);

float x ;

Returns Trueif x isinfinite, False otherwise.
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bool isnan(x);

float x ;

Returns True if x isthe IEEE NAN value, False otherwise.
float Idexp(x, i);

float x;
int i;

Returnsx *27 .
float modf (x);
float x;

Returnsthefractional and integer partsof x asapair (f,i) such that x=f+i. To use theindividual compon-
ents, they must be accessed by subscript, thus[ 0] for thefractionand [ 1] for the integer.

float trunc(x);
float x;

Returns x truncated.
float exp(x);

float x;

Returnse *x.

float |og(x, base);

float x;
[fl oat base];

Returnsthe natural logarithm of x if thereisonly one parameter. Returnsthelogarithm of x givenbase,
calculated aslog(x)/log(base).

float loglp(x);

float x;

Returns the natural logarithm of 1+x (base €).

float |0gl0(x);

float x;

Returns the base-10 logarithm of x. Generally more accuratethan| og( x, 10) .
float exp(x, Yy);

float x ;
float vy;

Returns xy .
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o float sqrt(x);
float x;

Returns the sgquare root of x.

13.4.Trigonometric Functions

» float acos(x);

float x;

Returns the arc cosine of x, in radians.
» float asin(x);

float x;

Returnsthe arc sine of x, in radians.
 float atan(x);

float x;

Returns the arc tangent of x, in radians.
e float atan2(y, x);

float v;
float x;

Returns the arc tangent of x/y in radians. The result is between -pi and pi. Differs from just using the
arc(x/y) because it can use the sign of each number to determine which quadrant to put the result in.

 float cos(x);

float x;

Returns the cosine x radians.
« float hypot(x, Yy);

float x;
floaty;

Return the Euclidean norm, sgrt(x*x+y*y). This is the length of the vector from the origin to point
(x.y).

o float sin(x);
float x;
Returnsthe sine x radians.

 float tan(x);

float x;
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Returns the tangent x radians.
« fl oat degrees(x);

float x;

Convertsthe angle x from radians to degrees.
e float radi ans(x);

float x;

Converts the angle x from degrees to radians.
» float acosh(x);

float x;

Returns the inverse hyperbolic cosine of x.
« float asinh(x);

float x;

Returns the inverse hyperbolic sine of x.
« float atanh(x);

float x;

Returns the inverse hyperbolic tangent of x.
» float cosh(x);

float x;

Returns the hyperbolic cosine of x.
e float sinh(x);

float x;

Returns the hyperbolic sine of x.
 float tanh(x);

float x;

Returns the hyperbolic tangent of x.

13.5. Mathematical Constants
These constants are available for use in formulas in Cartographica:
. pi

The mathematical constant pi .
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e €

The mathematical constant e.

13.6. Geometric Functions

These geometric functionsare available for usein formulasin Cartographica. To usethem, you must always
specify geometry.f unct i on(par amet er s). For example, to obtain the area of the current geometry
(valid only for polygons), you would usegeonet ry. ar ea() .

- fl oat geonetry. area(useBase);
[ bool useBase];

Returns the area in the current coordinate system units, using either the map coordinates (useBase is 0
or not present) or the original layer coordinates (useBaseis 1).

0 Thisfunction isonly available for polygons.

» fl oat geonetry. |l ength(useBase);
[ bool useBase];

Returns the length in the current coordinate system units, using either the map coordinates (useBase is
0 or not present) or the original layer coordinates (useBaseis 1).

0 Thisfunction isonly available for polygons and lines

o fl oat geonetry. bbox(useBase);
[ bool useBase];

Returns the rectangle of the bounding box of the current geometry using either the map coordinates
(useBase is 0 or not present) or the original layer coordinates (useBase is 1).

The return value is a structure containing x,y,width, and height. To access each individual element, use
the dot notation: geornret ry. bbox() . x to retrieve the x coordinate, for example.

- fl oat geonetry. m dpoi nt (useBase);
[ bool useBase];

Returns the midpoint of the line in the current coordinate system, using either the map coordinates
(useBase is 0 or not present) or the original layer coordinates (useBaseis 1).

6 Thisfunction is only available for lines.

» fl oat geonetry. centroi d(useBase);

[ bool useBase];
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Returns the centroid of the feature in the current coordinate system, using either the map coordinates
(useBase is 0 or not present) or the original layer coordinates (useBase is 1).

6 This function isonly for points, multipoints, and polygons.

13.7. Text Functions

The following text functions are available for use in formulas in Cartographica. To use them, they must
always be "attached" to a string object, as they are string object methods, as opposed to pure functions.
Therefore, if you have astring column named my_value, you must useny_val ue. upper () to convert
thisto upper case. Thelength function, | en( ny_val ue) , isageneric function and thus still must surround
the string variable.

Also note that strings use collection operators aswell, so if you want the first 2 characters of a string, you
may retrieve them by using my_val ue[ 0: 2] ; similarly, the 3rd and 4th characters may be retrieved by
using my_val ue[ 2: 4] . In addition, negative numbers connote references from the end of the string,
sommy_val ue[ - 2: ] would retrieve the last 2 characters at the end of the string (the lack of a humber
after the colon connotes until the end).

©® 15Change

For those who have used Text functions in the past, there was a change in version 1.5 and beyond
because of the adoption of anew Python 3-based back-end. In Cartographica 1.5 and beyond, Text
functions are object methods and not pure functions. This meansthat if you previously used up-
per (ny_val ue) to convert my valueto uppercase, then you now must use my _val ue. up-
per () . Cartographicawill present an error or warning if this change affects existing formulas.

e str .capitalize();
Returnstext in title case. First |etters of words are made upper case, with the remainder lower.
e str .upper();
Returnstext in upper case.
e str .lower();
Returnstext in lower case.
e int .find(sub, start, end);

str sub;
int start;
int end;

Returns the location that the string sub is found within the string (starting at the beginning).
Optional parametersare st art and end, the starting and ending locations of the search.
e int .rfind(sub, start, end);

str sub;
int start;
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int end;

Returns the location that the string sub is found within the string, starting at the end.

Optional parametersare st art and end, the starting and ending locations of the search.
e int .count(sub, start, end);

str sub;
int start;
int end;

Returns the count of the number of times that the string sub is found within the string.
Optional parametersare st art and end, the starting and ending locations of the search.
eint .split(sep, maxsplit);

str sep;
int maxsplit;

Returns an array of text strings that are separated by the text string sep, optionally with a maximum
number of splits, maxspl i t. If the separator (sep) is omitted, the algorithm will use consecutive
whitespace as the split.

'1,2,3,4" .split(',") returns[" 1", 2" ,"3","4"]

This method is especially useful for creating new columns out of columns that may have been strings
with multiple values previously. For example, let's say you have acolumn for the City, State of an address
named CITY STATE and containing WAshi ngt on, DC for example. By creating two new columns
and using these formulas respectively:

City: O TYSTATE. split(',")[O].trin()
State: Cl TYSTATE. split(',")[1].trim)
you will get the City in one column and the State in the next.
6 Note that we use the 1st array element for the first and the 2nd array element for the second,
since array elements start with 0, not 1.
eint .join(array);
[str] array;

Returns a new string created by joining the elements of the string array by the string that the method is
executing on. This can be used in interesting ways to join values from other columns. For example,
given columns A, B, C and D, you can join them by hyphens by doing the following:

'-'.join([A B CD)

6 in the above, we created an ad hoc array by putting the individual values between sgquare
brackets and separated by commas.

e int .strip(stripchars);
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str stripchars;

Returns a new text string with the trailing and leading whitespace removed. If you pass a string in
st ri pchar s, the method will remove those characters (instead of whitespace) from the leading and
trailing positions.

eint .rstrip(stripchars);
str stripchars;

Returns a new text string with the trailing whitespace removed. If you passastring inst ri pchar s,
the method will remove those characters (instead of whitespace) from the trailing positions.

eint .lIstrip(stripchars);
str stripchars;

Returns a new text string with the leading whitespace removed. If you passastringinst ri pchar s,
the method will remove those characters (instead of whitespace) from the leading positions.

13.8. Date Functions

Although Cartographica isn't awash in great date functionality, mostly owing the the lack of solid date,
time, and timezone support in many geospatial data formats, it Column Formulas do have access to the
date functionality of Python, which means there are some sophisticated date capabilities available.

13.8.1. Use of date classes

Most of the date and time functions work on datetime objects, which are not usable by Cartographica
directly. However, they can be further operated on to retrieve the data stored within them by using day,
nont h,year (andhour ,n nut e, second) accessors. For exampledat et i ne. t oday() . day will
provide the integer day of the month.

Dates can also be converted into stringsby using thest r f t i ne() method onadat et i e object. For
example, dat eti me. t oday().strftime("%-%n %") will providethecurrentdatein” YYYY-
Mwt DD" form, or 2020- 01- 23 if it were the date this page was being written.

e datetine datetine.today();
Today's date as a datetime object.
o datetime datetine.utcnow();
Today's date and time in UTC as a datetime object.
e str .strftime(format);
str format;
String representation of the requested date using the specified f or mat .
 int .weekday();

Return the day of the week as an integer (0=Sunday, 1=Monday, €tc.).
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e str .ctime();

Return the date and time as a string in human-readable format.

o datetime datetine.strptine(date_string,

str date_string;
str format;

format);

Create a new datetime object from the date_string using the requested format.

13.8.2. Date Format Strings

The Python

documentation
[https://docs.python.org/3/library/datetime.html#strftime-strptime-behavior], however the strings used for

details

strftimeandstrpti me arebuilt from the following directives.

Table 13.2. Date Format Directives

the

date

Directive Meaning Example

%l Day of themonth asazero-padded|01, 02, ..., 31
decimal number

%m Month of theyear asazero-padded|01, 02, ..., 12
number

%y 2-digit year as a zero-padded|00, 01, ... 99
number

%Y 4-digit year as a zero-padded|0000, ..., 2020, ...., 9999
number

9% 24-hour clock Hour as azero-pad- |00, 01, ..., 23
ded number

% 12-hour clock Hour asa zero-pad-|00, 01, ..., 12
ded number

% AM/PM (or local equivalent) AM, PM

%V Minute as a zero-padded number |00, 01, ..., 59

%5 Second as a zero-padded number |00, 01, ..., 59

Table 13.3. Common Examples of Date Strings

String Output Example

%Y- %m Yd 2019-12-31

% 9t U5 23:59:59

% %/ %y % 9t US 12/31/19 23:59:59
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Chapter 14. Color Palettes

Color Palettes are groups of colors that are put together to achieve some specific effect. For ramps (con-
tinuous color) the colors show a smooth transition across arange of values, highlighting fast rates of change.
For segments (discontinuous color) the colors represent individual classes of information.

Cartographicahas a sophisticated pal ette management system which providestoolsto create, modify, import,
and use color palettesin any part of the program that uses color.

Colorsmay be dragged from almost any source and Cartographicawill import pal ettes from the ColorBrewer
site (or anything that exportsin a similar format).

Palette management is done through the Palettes tab of the Uber Browser, which provides editing and
previewing capabilities.

[ JOX ] Browser
Symbols | Lines | Patterns | Bookmarks

Black to White [ |
White to Black | B |
o
White Transparency Ramp | — |
Black Transparency Ramp | g
Even Heat Step i e |
Foo = _a . s e
Foo Copy — N - e
Foo Copy Copy — N [ [ | ]

+

G
[ L]

Figure 14.1. Uber Browser Showing Palettes Tab

The palette tab is composed of two primary sections. The Palette List at the top of the window, which
shows all available palettes that you have access to. The Palette Inspector at the bottom provides the tools
to view the particulars of the palettes and make changes to them.

The Pdlette List showsthe name and preview of each palette and alocked symbol if the paletteis not editable.

The Palette Inspector shows the colors in the selected pal ette and whether the palette is Continuous (Car-
tographica interpolates out the colors in between) or Segmented (the colors are repeated in between).

To learn how to use pal ettes with vector and raster layers, see Procedure 6.11, “Applying a pal ette of colors
to aset of styles” and Procedure 6.15, “Changing a Raster Layer's pal ette”
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Procedure 14.1. Create a new palette

1. Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

2. Click the Add (+) button to add a new palette.
A single color palette will be added to the bottom of thelist.

Since the new palette is selected, the Palette I nspector shows the current colorsin the palette and the
Continuous button is selected.

3. Click on the name column and enter a new name for the new palette.
4. Click inthe single gray-outlined box to add a new color to the palette.
Always click here to add a color to the end of the palette

5.

Procedure 14.2. Removing a palette

1. Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

2. Click on the palette you wish to remove

o Palettes with the lock symbol next to them will not be editable or removable

3. Click on the Remove(-) button

8aon Colors [}

Q

"

Opacity

y | 100 [%

Figure 14.2. Color Picker

Procedure 14.3. Changing a color in a palette

1. Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.
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2. Click onthe palette in the Palette List to select it

The colors of the palette will now be in the Palette Inspector
3. Click on the color once to select it

If the Color Picker is already up, the color will appear in it ready to be changed at this point
4. Click onthe color asecond time to bring up the Color Picker

5. Changethe color using the color picker and the palette will change in unison.

Procedure 14.4. Switching between ramp and segmented palettes

1. Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

2. Click onthe palette in the Palette List to select it
The colors of the palette will now be in the Palette Inspector

3. At thetop of the Palette Inspector, click on the Continuous button (left) to change to a ramp color
palette or on the Segmented (right) to change the interpolation method.

Procedure 14.5. Reversing the colorsin a palette

1. Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

2. Click on the palette in the Palette List to select it
The colors of the palette will now be in the Palette Inspector

3. Inthe Palette Inspector, click on the reversal button to change the order of the colors.

Procedure 14.6. Pasting a color brewer palette

ColorBrewer [http://colorbrewer2.org/] isawell-known resourcefor creating meaningful pal ettesfor maps.
Cartographica can accept palettes directly from the ColorBrewer site for use in the Palettestab of the Uber
Browser. Although we specifically point at ColorBrewer for good palettes, Cartographica can import
Javascript-style CSS colors (hex,RGB,HSL) or alist of numberswherethe Red, Green, and Blue components
are separated by commas and have arange of 0-255 and where colors are separated by semicolons.

229, 245, 249; 153, 216, 201; 44, 162, 95;

or

[* #e5f5f 9", ' #99d8c9' , ' #2ca25f" ]

1. Visit the ColorBrewer [http://colorbrewer2.org/] site to compose your palette

2. When you are done creating your palette, click Export Your Colorsto bring in the export window
3. Copy the numbersin the box or just copy-n-paste

4.  Switch back to Cartographica
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Color Palettes

Choose Window > Show Uber Browser and click the Palettes tab to bring up the Palettes Tab of
the Uber Browser.

Choose Edit > Paste to past the palette into your Palette Window

Rename the color palette by clicking on the name and typing a new one.
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Chapter 15. AppleScript Scripting

15.1.

15.2.

Cartographica supports scripting through AppleScript in order to control the program and add customize
it for the functionality that your particular application needs. Support for scripting in Cartographicais ex-
tensive and it can be used to add, modify and delete Layers, Features, Columns and data related thereto.

Beyond support for basic data editing, Cartographi ca al so provides scripting support for many of the built-
in commands that are available for analysis.

Scripting Architecture

The Cartographica scripting architecture uses a standard AppleScript paradigm which can be used by any
OSA (Open Scripting Architecture) compliant language to control and augment the application.

The primary object in CartographicaisaDocument. Structured just like the CartographicaMapset Document,
the Document object contains alist of Layers. These Layers, in turn, contain various properties and a list
of Featuresjust like in Cartographica's MapSet Document.

AppleScript Vocabulary

Asisstandard for AppleScript, the full description of the vocabulary is contained in the Application itself
and visible to the standard AppleScript Editor (found in the Utilities folder inside of the Applications
folder). We have summarized the main objects and their usein Table 15.1, “AppleScript Main Objects” .

Table 15.1. AppleScript Main Objects

Map Document Cartographica MapSet Document

Map Layout Document Cartographica Map Layout Document

Map Window Window containing a MapSet Document

Map Layout Window Window containing a Map Layout Document

Map Viewer A component of a Map Window that shows the map

Layer Layer in a Cartographica Document, used to store
Features and dictate what they mean and how they
are presented.

Feature Featurein aLayer, used to store Geometry and Field
Datafor individua features.

Schema An attribute of a Layer, used to store the Columns
and information about the columns.

Style An attribute of a Layer, the Style describes how the
featuresin alayer are presented. Used to store Style
Parameters.

Style Parameter An attribute of a Style, the Style Parameter describes
how a particular class of Features that are displayed
using a Style are displayed.

Geometry An attribute of a Feature, Geometry stores the geo-

metric attributes of a Feature. Made up of 1 or more
parts, which in turn are made up of geopoints.
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Coordinate Reference System Coordinate Reference Systems (sometimes referred
to in Cartographica and elsewhere as just projec-
tions). Global objects that can be assigned to layers
and Maps.

Column Contained in a Schema, each Column describes a
particular kind of datathat is a part of the Feature's
definition within a Layer. The Column contains the
type, length and other attributes.

Field Data Field Data are contained by a Feature and describe
the values for a particular Column as it pertains to
that Feature.

Field Mapper Field Mappers are used to map fields between layers

for certain analysis operations.

15.2.1. Visibility into the current Map Window

15.3.

Versions of Cartographica prior to 1.4 could not interact with the visible map. Although this was not an
enormous problem, it did result in complications when trying to operate on a subset of layers or features
when performing scripted operations. In 1.4, Cartographica now exposes the Map Viewer, which in turn
exposes the selections in the layer stack and the map/data view, thus allowing you to write scripts that
work on the selected layers or features.

Example Scripts

This section contains some simple examples of what can be done with AppleScript scripting and Carto-
graphica.

Example 15.1. Setting a column value for all Featuresin a Layer

tell application "Cartographica"
set targetlayer to |ayer "Businesses" of the first docunent
repeat with aFeature in every feature of targetlayer
set value of field data "Copyright" of aFeature to "© 2010, C ueTrust"
end repeat
end tell

The exampl e above demonstrates cycling through every feature in the targetLayer (in this case alayer with
the name "Businesses") and setting a value of the data field named "Copyright" to “©2010, ClueTrust”.

There are further example scripts on the ClueTrust Support site [https://support.cluetrust.com/] if you
search for AppleScript

151


https://support.cluetrust.com/
https://support.cluetrust.com/

	Cartographica User's Guide
	Table of Contents
	Chapter 1. Introduction
	1.1. About Cartographica
	1.2. Projections, Coordinate Systems, and Datum
	1.3. Features
	1.3.1. Multi-part Features

	1.4. Layers
	1.4.1. Types of Layers


	Chapter 2. Getting Started with Cartographica
	2.1. Installing Cartographica
	2.2. Updating Cartographica
	2.3. Interface Overview
	2.3.1. Utility Windows
	2.3.2. The Uber Browser

	2.4. Drag and Drop throughout Cartographica
	2.5. Undo everywhere

	Chapter 3. Importing Data into Cartographica
	3.1. Overview
	3.2. Importing Vector Files
	3.2.1. Characters and Encodings

	3.3. Importing Raster Data
	3.4. Importing Text Files and Table Data
	3.4.1. The Import Map
	3.4.2. Importing data from Text and DBF files

	3.5. Acquiring Database Data
	3.6. Joining Non-Geospatial Data
	3.7. Acquiring GPS Data
	3.8. Acquiring Images from Web Map Servers (WMS)
	3.9. Adding Live Maps
	3.9.1. Creating Appropriate OpenStreetMap URLs
	3.9.2. Printing and Publishing Considerations

	3.10. Importing Vector Data with WFS
	3.10.1. Filtering data from a WFS Server


	Chapter 4. Exploring Data
	4.1. Zooming In and Out of Maps
	4.2. Selecting Data and Using the Identify Tool
	4.3. Using the Pan Tool to Move a Map
	4.4. Data Tooltips
	4.5. Measuring Distance and Area
	4.6. Using the Data View
	4.7. Adding, Removing, and Renaming Columns
	4.8. Using the Selection Window
	4.9. Using the Point Data Window
	4.10. Additional Layer Info

	Chapter 5. Working With Layers
	5.1. Using the Layer Stack
	5.2. Using the Layer Info Window
	5.3. Filtering on Layers Using the Filter Box
	5.4. Adding and Removing Layers
	5.5. Adding a New Layer Based on a Data Selection
	5.6. Merging Layers
	5.7. Masking Data for Analysis Layers
	5.8. Setting Layer Projection
	5.8.1. Reprojecting Layers

	5.9. Referenced Data

	Chapter 6. Working With Styles
	6.1. Styling Vector Layers
	6.1.1. Point Styles
	6.1.2. Line Styles
	6.1.3. Polygon Styles
	6.1.4. Labeling Features
	6.1.5. Complex Styles

	6.2. Styling Raster Layers
	6.2.1. Concentrating the palette representation

	6.3. Map Background Color

	Chapter 7. Map Operations
	7.1. Displaying the Scale
	7.2. Trimming Maps
	7.3. Changing the Projection of a Map
	7.4. Showing Information About the Map

	Chapter 8. Analyzing Data In Cartographica
	8.1. Introduction to Cartographica Analysis
	8.2. Making a Kernel Density Map (Raster)
	8.3. Making a Convex Hull
	8.4. Creating Buffers around Map Features (Vector)
	8.5. Counting Points in Polygons
	8.6. Adding Data Columns
	8.7. Geocoding Addresses
	8.7.1. MapBox Geocoding
	8.7.2. Bing Geocoding
	8.7.3. Internal Geocoding
	8.7.4. Geocoding vCards

	8.8. Geocoding Photos
	8.8.1. Importing encoded photos
	8.8.2. Timecoding Photos

	8.9. Cluster Analysis
	8.10. Spatial Join
	8.11. Overlay Operations Tool
	8.12. Raster Interpolation

	Chapter 9. Working With Raster Layers
	9.1. Merging Raster Layers
	9.2. Georeferencing Raster Layers (side-by-side)
	9.2.1. Notes and Tips for Georeferencing

	9.3. Georeferencing Raster Layers (in-place)
	9.4. Processing Height Rasters
	9.4.1. Supported Algorithms
	9.4.1.1. Hillshade
	9.4.1.2. Slope
	9.4.1.3. Aspect
	9.4.1.4. Color Relief
	9.4.1.4.1. Specifying Height/Color Mapping in Color Relief Processing

	9.4.1.5. Terrain Ruggedness Index (TRI)
	9.4.1.6. Topographic Position Index (TPI)
	9.4.1.7. Roughness


	9.5. Creating Contours

	Chapter 10. Editing Features
	10.1. Editing and Adding Features
	10.2. Merging and Splitting Features

	Chapter 11. Exporting Data
	11.1. Exporting Entire Maps
	11.1.1. Exporting Maps to KML
	11.1.2. Exporting Maps to Adobe Illustrator

	11.2. Exporting Layers and Features
	11.3. Exporting A Web Map
	11.4. Exporting Maps as Pictures

	Chapter 12. Producing Printed Output
	12.1. Quick Printing
	12.2. Complex Map Layout
	12.3. Placing elements in the Map Layout

	Chapter 13. Column Formulas
	13.1. Introduction to Formulas
	13.2. Conditional Expressions
	13.3. Mathematical functions
	13.4. Trigonometric Functions
	13.5. Mathematical Constants
	13.6. Geometric Functions
	13.7. Text Functions
	13.8. Date Functions
	13.8.1. Use of date classes
	13.8.2. Date Format Strings


	Chapter 14. Color Palettes
	Chapter 15. AppleScript Scripting
	15.1. Scripting Architecture
	15.2. AppleScript Vocabulary
	15.2.1. Visibility into the current Map Window

	15.3. Example Scripts


