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Before Getting Started

TNTmipsprovidesavariety of toolsfor working with map dataand making topo-
graphic mapsthat can be printed or distributed asan el ectronic atlas. Thisbooklet
isintended asageneral guideto making topographic mapsin TNTmips. Usinga
sample map layout, it discusses how the different datalayers can be prepared and
assembled, and illustrates the type of results you can achieve with your own data
using TNTmips.

Prerequisite Skills This booklet assumes that you have completed the exercises
in the tutorial booklets Displaying Geospatial Data and Navigating. Those
exercises introduce essential skills and basic techniques that are not covered
again here. Please consult those booklets and the TNTmipsreference manual for
any review you need.

Sample Data The data used to prepare the map shown in this booklet are distrib-
uted as sample data with the TNT products. Although this booklet does not
include exerciseswith step-by-step instructions on how to use thisdata, you may
wish to view the different datalayers and experiment with them before you begin
working with your own map data. In particular, thisbooklet refersto the sample
Project File monTARA in the ToPomaP data collection.

More Documentation This booklet is intended only as an overview of useful
strategies for preparing and assembling geospatial data layers to make geologic
maps. Asdifferent tasksand procedures are discussed in the text, references are
provided to appropriate tutorial booklets that provide exercises introducing the
toolsfor performing those tasksin TNTmips.

TNTmips and TNTIite® TNTmips comes in two versions. the professional ver-
sion and the free TNTIite version. This booklet refers to both versions as
“TNTmips.” If you did not purchase the professional version (which requiresa
software license key), TNTmips operatesin TNTIlite mode, which limits object
size and enabl es data sharing only with other copies of TNTlite.

All of the objectsin the sample monTARA Project File are useablein TN Tlite.

Randall B. Smith, Ph.D., 8 May 2002
©Microlmages, Inc., 2002

It may be difficult to identify the important points in some illustrations without a
color copy of this booklet. You can print or read this booklet in color from
Microlmages’ Web site. The Web site is also your source for the newest Getting
Started booklets on other topics. You can download an installation guide, sample
data, and the latest version of TNTIite.

http://www.microimages.com
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Welcome to Making Topographic Maps

No other type of map has wider applications in modern society than the topo-
graphic map, one that depicts the local shape of the land surface using contour
lines (lines of constant surface elevation). Topographic maps produced and
published by government agencies usually include both physical and cultural
features, making the maps useful in municipal planning, civil engineering, water-
shed and other environmental studies, design of communication systems, and
outdoor recreation, among others. Traditionally, topographic maps have been
publishedin printed form, but digital forms of topographic map dataare becoming
widely availablein somecountries. Indigital form, topographic map datacan be
combined readily with other | S P
types of digital map data to AL X)\:‘WL\J”{\T\'\
N

produce specialized mapsthat :
can be printed or distributed <=3
as an electronic atlas.

The softwaretoolsin TNTmi-
psgiveyouthemeansto create
and assemble all of the neces-
sary components of a
topographic map. This book-
let provides an overview of
topographic map-making with
TNTmips. For each map com-
ponent, references are
provided to exercises in other Tutorial booklets that provide provide step-by-
stepinstructionsfor therelevant operations. Thetopographic mapincluded with
this booklet was prepared and printed entirely in TNTmips using publicly-avail-
abledigital map data produced by the United States Geological Survey alongwith
datathat | digitized from ascanned map. (Themap layout and all relevant dataare
inthe monTARA2 Project File distributed with the bookl et.)

In addition to topographic contours, most topographic maps show hydrologic
features (streams and rivers, lakes, and springs) and may use color patterns to
indicate the distribution of vegetation and urban areas. A variety of cultural
featuresmay beincluded: transportation features (roads and highways, railroads,
and airports); boundaries of administrative subdivisions (counties and cities);
and locations of prominent public buildings, such as schools, hospitals, and
government offices. All of these map elements can be represented most conve-
niently using the vector dataformat in TNTmips, which supportsthe use of point,
line, and polygon elements to represent map features, and al so incorporates text
labels.
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Contour Lines and Labels

Contour lines distinguish a topographic map from other types of map. Topo-
graphic contours are lines of constant ground surface elevation, and the spatial
patterns of contours allow experienced map-readersto visualize the shape of the
contoured surface. Contours are created with a constant elevation increment
between sucessive lines, known as the contour interval. The contour interval
varies with the scale of the map and how wide arange of elevations (relief) the
map areaincludes. Contour lineswith elevations divisible by somelarger round
number are designated asmajor contours and drawn with awider line. For exam-
ple, the sample Montara Mountain map has a contour interval of 25 feet, and

contours with elevations divisi- 1000 A=
ble by 100 feet are shown as \WJ\//\
major contours.
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the Project File. TNTmips sup- w\
ports import from a variety of == oS
vector and CAD data formats (see the tutorial booklet Importing Geodata for

additional information). If you need to create contour line data, TNTmips also
provides several methods that are discussed on subsequent pages.

When | assembled the Montara
M ountain map data, the contour
datawere already availablein a
vector fileformat with an eleva-
tion value associated with each
line, so a simple import opera-
tion was al that was needed to
create acontour vector object in

Strategically-placed contour line labels identify the elevation for key contour
linesin each subarea of themap. The Spatial DataEditor in TNTmipsallowsyou
to create text labels for contour lines automatically using the elevation values
stored in an attached database table. The Editor’s Auto-Generate L abels opera-
tion is a general-purpose tool for creating labels for any element type, while the
the Set Line Labelstool isespecialy tailored for adding labelsto contours. When
you create the labelsyou can turn on aClip Under Label option that will automat-
ically hide the segement of contour line beneath each label. Thetutorial booklet
Advanced Vector Editing provides exercises on both of these procedures.

Separate line widths for major and minor contours can be set up by styling the
lines for display using a CartoScript. The tutorial booklet Using CartoScripts
provides several sample scripts designed for styling topographic contours.

i
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Contours and Streams from a DEM

If contour lines are not availablein
digital format for your area, you have
several options for creating them.
You may be able to obtain a digital
elevation model containing gridded
elevation valuesfor the area. If so,
you can then create vector contour
linesfrom the el evation raster using
the Contouring operation in the Sur-
face Modeling process. Several
contouring methods are provided
that allow you to set the contour in-
terval and starting and ending values
for creating contour lines. The pro-
cesscreatesa3D contour vector with
the elevation recorded as both the
minimum and maximum Z va uefor
each line. Additional information

O]

Yiew Tool LegendYiew Options Help
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Color-coded elevation raster overlaid with
contours created from it in the Surface
Modeling process.

and sampl e exercises on contouring can be found in the tutorial booklet Surface

Modeling.

You can also extract stream lines from an elevation raster using the Watershed
process. The process automatically fills spurious pits and depressions in the

=Hatershed Analysis View

Vieu Tool LegendYieu Options Layer
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Vector stream lines computed by the Watershed
Process from the elevation raster.

R NSRRI

elevation raster, computes the
patterns of downslope flow of
water over the landscape, and
creates aflow pathsvector with
lines representing potential
stream lines. You can adjust
several parameters to vary the
density and other characteristics
of the stream network. For more
information and sampleexercis-
es, consult the tutorial booklet
Modeling Watershed Geomor-

phology.
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Auto-Trace Lines from a Scanned Map

If the only starting datafor your project isapaper topographic map, and you have
accessto ascanner, you can scan the map to create amap raster. After additional

processing you can automatical-
ly trace contours, hydrologic
features, or any other linefeature
that is represented by a unique
set of colors.

Begin by making a high-resolu-
tion color-composite scan of the
map, then georeference the re-
sulting raster object (see the
tutorial booklet Georeferencing).
You can then use the Color Bina-
rization process (on the Process
/ Raster / Filter menu) to sepa-
rate the colors representing the
desired lines and output the re-
sult asabinary raster (withvalue
1 for cells representing the line
colors).

=Group 1 - Group Yieu 1

Yiew Tool Legend¥iew GPS Options

MmEy
Help

=Group 1 - Group Yiew 1

VYiew Tool LegendView GPS Options

Il

Binary raster (cells with value 1 in black)
from brown colors of major contour lines,
created by the Color Binarization process.

The Auto-Trace process con-
verts the binary raster to vector

_[C][x]
Help
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lines. You canautomatically ap-
ply various vector filters to
reduce the number of extraneous
linesand bubble polygonsinthe
output vector (see the tutorial
booklet Digitizing Soil Mapsfor
exercises on Auto-Trace). You
can then usethe Spatial DataEd-
itor to close remaining gaps in
the contours, delete surviving
extraneous lines and polygons,
and assign Z-values to the final
contour lines. For information

[ T—
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Contours auto-traced from a binarized
scanned topographic map, ready for

cleanup in the Spatial Data Editor.

S RC=5)

on these procedures, see the tu-
torial booklet Advanced Vector
Editing.
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Layers, Labels, and Styles

Onceyou have prepared the contour line vector object for your topographic map,
you will need to assemblethe datafor hydrologic, cultural, and any other features
you want to include on the map. The map data can be separated into as many
different spatial objectsasyouwant. The map group in the sample Montaramap
!ayout (Group 1) |_ncI ud&thlrtgen separarreve;ctor ob- B B Group 1
jectsplusamap grid generated in the layout (discussed [ UTH Grid

subsequently). « B GHISptsUTH

You can create label sfor any vector objectsinthe Spa- + [ Publiclands1
tial Data Editor by manually adding text or from o [ citiesuT
database entries using the Auto-Generate Label oper- o [ Boundar ies
ation discussed previously. Thelayersinthe Montara of WliFailroads
layout include labels for point symbols representing ﬁ E :i:;:::s
schools, linelabels for some highways and roads, and ' [ Hydro1996
polygon labelsfor cities, among others. See the tuto-  [B contours

rial booklets Editing Vector Geodata and Advanced B Roads
Vector Editing for more information. The TNTmips « B tiscTrans
Style Editor letsyou design vector point symboals, line « [ vesSurftover
styles, polygon fill stylesand text styles. You can use + B Built
various colors and design line patterns and bitmap fill

and hatch patternsfor polygons. You can find moreinformation about setting up
stylesin the booklet Creating and Using Styles.

You will need to carefully consider the layer order and style color choices to
insure that proper emphasis is given to the appropriate data. In this layout the
two vector layersthat required solid poly-
gonfills(objectsBuilt and VegSurfCover)
were placed on the bottom so that all other
map el ements were drawn on top of these
colored backgrounds.
mm Peninsula

- r
Spring Valley ; I Hospital
Elementary School ;A

Burlingame Ray
,’ N !’Jﬂi‘ Intermediate Park
’ r r  School
/’_n)_, e Franklin® Lincoln
2% Elementary Elementary
. . ’ -
Line symbols for Highways and Roads A geheal Rty

-

layers and a highway point symbol. |

created the Highway vector by extracting BURLINGAME

the appropriate lines from the Roads Y 1

object. Eliminating highway-road e O G
intersections in the Highways object Polygon fill styles for vegetation and
resulted in better rendering of the dashed urban areas, point symbols for schools,
line patterns for secondary highways. and a polygon label for the city name.
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Map Legends

You can easily create smple or complex legends for the various data layers of
your topographic maps. You can add specialized legendsfor rasters (color sam-
pleand color scale) or for individual element typesin vector objects (points, lines,
and polygons), or combine legend information for multiple layout objectsin a
single multi-object legend. Multi-object legends also provide agraphical editor
that lets you drag legend entries to new positions and preview the results.

Legends in map layouts automatically use the sets of styles you have set up for
vector elements to generate a set of corresponding legend samples. You can
change the size of the legend samples, reorder them, and edit the text explana
tions. Multi-object legends also let you use word-wrap and text justification to
provide a professional look to longer legend entries.

ROAD CLASSIFICATION

e Primary route ————— Light duty
e Secondary route ========== Unimproved dirt

1280 Us1o1 @ Hyy35

HYDROLOGIC FEATURES

&l

Stream 00 e Agueduct or pipeline
—-— |ntermittent Stream =======Agueduct or pipeline in tunnel
I:l Lake or pond, Reservoir. - Flats (tidal, mud, sand, gravel)
LAND COVER

I:' Woods ar brushwood I:l Scrub |:| Urban area

Due to space constraints, the legend on the attached Montara topographic map
is confined to an explanation of the road classification and highway symbols.
The illustration above shows an expanded legend that could be constructed for
the map, incorporating line and polygon hydrol ogic features and an explanation
of the land cover symbology. This sample was created as a single multi-object
legend using information from three different vector objectsin the layout. You
can find more information about legends in the tutorial booklet Making Map
Layouts.
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Other Map Components

Other cartographic elements of atopographic 49" E
map can be created easily in amap layout us- AR
ing the Layout Controls window. You should
consult the tutorial booklet Making Map Lay-
outsfor instructionson how to create thelayout
elements shown here.

You can set up one or more map gridsfor your ~ "63""N ; !
map using any of the many map projections
supported by TNTmips. The Montara topo-
graphic map includesoneUTM map gridasa
layer in Group 1 (which containsall of thelay-

ers for the map itself). The Map Grid Layer o s

Controls let you set up the extents, interval, =2 \
and graphic elements for agrid. | set up the == e R
map grid to show only border tick marksand ~ "62"™"N-=he @ NN

labels.

SGALE1-36 000 You can easily add one or

: more scale bars to provide
graphic scales for the map.
You can control the length,
intervals, labeling, and bar
styles. The verbal scale and contour interval annotation shown here are text
elements. You can add any number of text elementsto alayout to createtitlesand
other anotations using various fonts and styles. Each elementinamap layout is
a group that can be positioned separately on the page and is attached to either
the page or to another group. | attached the feet and kilometer scales, verbal scale
text and contour interval text to the mile scal ebar, so that repositioning that scale-
bar movesall of the attached elements aswell.

1000 0 1000 2000 3000 4000 5D00fect

1 0 1 kilometers

GONTOUR INTERVAL 25 FEET

The declination graphic used in the Montara map layout is an SML (Spatial
Manipulation Language) script layer. The script uses geographic information
from the map group to draw the *

graphic with appropriate angles MN

andto supply therdevanttextlaa @GN

bels. SML display layers are g 4 16.0

discussed in the tutorial booklet Universal Transverse Mercator
L . . Zone: 10 (W 126 to W 120)
Witing Scripts with SML. North American 1927 - United States (

Ellipsoid: Clarke 1866 (North America)
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Use Your Language

Microlmages has clientsusing the TNT
products in many countries around the
world, working in many different languag-
es. TNTmips has been designed so that
you can create maps and other display
products that have any combination of
international fonts and languages.

The TNT products support the use of 8-
bit and Unicode (16-bit) character sets
and standard Windows and Macintosh
language entry methods and keyboard
layouts. You can select any installed in-
ternationa font as an interface font that
will then appear intext entry dia ogs, and
separately select fontsfor styling vector
labels, legend descriptions, or text anno-
tations.

When you set up database tables you
can createexplicit Unicode String fiel ds.

— Autoroute, Bretelle
= Route & 2 chaussées
——— Route i 1 chaussée

Chemin

w= == Fscalicr ou passerclle

Line labels
and line
legend text
from
database
entries in
French.

With a Unicode interface font selected and the appropriate keyboard entry set-
ting for your operating system, you can enter all the characters needed for text in
your language into the table. When you auto-generate text labels for map ele-
ments using the database entries, the labels will appear with the same character
set specified in thetable. For moreinformation on using your language, consult
the tutorial booklet Changing Languages (Localization) and the section enti-
tled Edit Text Filesin the Edit volume of the TNTmips Reference Manual.

=finkara / LineData / Yollar _|C1[x]
Table Edit Record Field Help
R
Tip Isin
3 _|Cadde Bursa Caddesi Y
J_”Sukak Burg Sokak
5 [Sokak Bu
0 |Cadde Boliik Caddesi
0 _[Sokak Bariincek Sokak
5 |Sokak BiikLiin Sokak o
5 _[Sokak Biikre
0 [Sokak Biikiilnez Sokak
0 |Sokak Biiliilnez Sokak 7l
e o
3511 of 3511 records shown I

Street name labels from database entries in Turkish.

N85y ¢ pagelo

= | i

A\RGER— s g7 EN



Templates for Map Production

Topographic maps are usually
produced in a series of adjacent
guadrangles of the same sizeand
scale. Mapsinthese seriesshare
asimilar layout and many invari-
ant elements such as scale bars,
legends, and various annota-
tions. TNTmipsprovidesan easy
way for you to reuse common
layout components while pro-
ducing a series of similar map
layouts. After settingupthelay-
out for the first map, saveitasa
template. Before saving thetem-
plate, you can designate which
groups are to be used “as-is’,
without change. (Scalebarsand
legends are automatically reused

% e
4 157 Tkl it IWATE TN
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without change.) Other groups
aretreated as replaceable.

When you open atemplate, you
are prompted for the new con-
tents of any replaceable group,
whilethe"as-is’ groupsareload-
eddirectly. If areplaceablegroup
includesamap grid, themap grid
is loaded automatically and its
extents are adjusted to the ex-
tents of the new group contents.
You can find an extended discus-
sion of templates in the tutorial
booklet Making Map Layouts.
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Advanced Software for Geospatial Analysis

Microlmages, Inc. publishes a complete line of professional software for advanced geospatial
datavisualization, analysis, and publishing. Contact usor visit our web sitefor detailed prod-
uct information.

TNTmips TNTmipsisaprofessiona system for fully integrated GIS, imageanalysis, CAD,
TIN, desktop cartography, and geospatial database management.

TNTedit  TNTedit provides interactive toolsto create, georeference, and edit vector, image,
CAD, TIN, and relational database project materials in awide variety of formats.

TNTview TNTview has the same powerful display features as TNTmips and is perfect for
those who do.not need the technical processing and preparation features of TNTmips.

TNTatlas. TNTatlas lets you publish and distribute your spatial project materials on CD-
ROM at low cost. TNTatlas CDs can be used on any popular computing platform.

TNTserver TNTserver lets you publish TNTatlases on theInternet-or on your intranet.
Navigate through geodata atlases with your web browser and the TNTclient Javaapplet.

TNTIite ., TNTliteisafree version of TNTmips for students and professionals with small
projects. “You candownload TNTIite from’Microlmages web site, or you can order
TNTlite on CD-ROM.
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