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Introduction: What is a Geospatial PDF?

A geospatial PDF is a file format used to store and distribute geospatial information. Geospatial PDFs:
v"may contain multiple map layers — including geographic features and aerial imagery — that can
be toggled on or off;
v" have a known coordinate system, making geographic manipulation possible;
v" can be viewed with standard PDF readers like Adobe Reader;

v can be analyzed geographically using plugins that provide functionality like length and area
calculation.

The geospatial PDF is an extension of the standard PDF (Portable Document Format) file originally
developed by Adobe Systems. This proprietary file format became an open standard in 2008, when the
file specification was published by the International Organization for Standardization (1SO) as ISO 32000-
1:2008 (http://www.iso.org/iso/home/news index/news archive/news.htm?refid=Ref1141).

There are several methods to encode geographic information in a geospatial PDF, including an OGC
(Open Geospatial Consortium) standard and the Adobe Systems Supplement to ISO 32000. Since these
are open standards, creation and consumption of geospatial PDFs is possible in a variety of hardware
and software environments.

A “GeoPDF” is a specific type of geospatial PDF developed and trademarked by TerraGo, a US-based
geospatial software and services company (http://www.terragotech.com/). GeoPDFs contain
proprietary elements that allow the format to fully interact with TerraGo software. These software tools
may not work the same way with standard geospatial PDFs.
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Several US federal agencies use GeoPDFs to distribute geospatial data, including the US Geological
Survey (USGS) for its US Topo quads from the National Map. This technical paper will take a close look at
these US Topo GeoPDFs as a case study.

Geospatial PDFs have a number of advantages over other geospatial data formats, including the
following.

v' The PDF is a familiar format used by millions of people. GIS software and experience is not
needed to use geospatial PDFs. Software to read geospatial PDFs can be downloaded for free.
For these reasons, geospatial PDFs promote broader adoption of digital map technology,
especially by individuals with little or no GIS experience.

v Functionality native to some PDF readers allows simple GIS-like functions to be performed, such
as determining location and calculating lengths and areas. Toolbars can be added to these
readers to permit more advanced functions such as adding markers and annotation, and
digitizing features in geospatial exchange formats.

v' PDFs were developed to provide device-independent high-end graphics capabilities. Geospatial
PDFs can be used to distribute high-quality finished maps for on-screen viewing or printing.

v' There are a number of geospatial PDF applications for mobile devices. These applications can be
used for navigation in places where wireless coverage is limited.

v' Geospatial PDFs can be created using several different tools.
v' There are some large collections of maps in geospatial PDF format, including the newest USGS

topographic map series.

Geospatial PDFs have some limitations. A geospatial PDF is a static snapshot of a geospatial dataset. The
file must be regenerated when the underlying data is updated. As such geospatial PDFs are often used
to visualize geospatial data and for simple types of user interaction such as marking locations and
measuring distances. However, geospatial PDFs do not offer the functionality of a geospatial database.

Objectives of this Technical Paper

This technical paper provides an overview of geospatial PDFs and their basic features, as well as some of
the tools available to interact with these files. Some information is also provided on more complex
software tools designed to manipulate and create geospatial PDFs, as well as several mobile apps. This
paper focuses on USGS US Topos as a case study, since these maps are widely used.

US Topos

US Topos are digital topographic maps produced by the USGS and delivered in GeoPDF format. They
replace the USGS’s legacy paper topographic maps, support more frequent updating and broader public
distribution of data, and provide many advantages over traditional paper maps.

US Topos:

v provide nation-wide coverage using consistent symbolization

v" have the same format and scale as the legacy 7.5-minute USGS quads

Using Geospatial PDFs | SCO Technical Paper



contain layers that can be turned on and off to customize the map

contain an orthophoto (rectified aerial photograph) base that can be turned on and off
are updated on a three year cycle (far more frequently than USGS paper maps were)
are based on authoritative, best-available source data

can be downloaded for free from the web

can be purchased in hard copy format for a small fee

can be printed from a personal computer (the whole map or a selected area)

are in the public domain with no copyright restrictions or license fees

can be viewed using free software

AN N Y N N N N N

do not require GIS software or expertise to utilize

For a video tutorial on US Topos see http://gallery.usgs.gov/videos/663. For a guide explaining how to
use US Topos and other USGS topographic maps see http://nationalmap.gov/ustopo/quickstart.pdf.

Other USGS topographic maps available on the web include all editions of USGS topographic maps that
were originally published as paper maps. Copies of these maps have been scanned and converted to
digital files and are available for free in GeoPDF format. More information about historical topographic
maps is available at http://nationalmap.gov/historical.

The USGS Store

The USGS Store is a one-stop shop for USGS topographic maps, including historic maps and current US
Topos. To access the store, go to http://store.usgs.gov and click on the Map Locator & Downloader link.

The USGS Store

Message Center:
1f during your shopping session you encounter an out of stock item, please call Customer Service
(1-888-275-8747), Select Option 1) , to verify product availability.

Map Locator &

or Enter Search Term:

USGS Store Hom:
Recreation Passe:
Education Product
Eeatured & New Products.

Maps
Books & Report:
Other Products

Other Items of Interest

have a detailed POF
ad Adobe Reader to

I usrs maps

Maps, Maps, Maps
read more about

different kinds of USGS.
) map products

Recreation Passes >>
@, Provides entry into US
National Parks, National

o T

Forests, and other
place:

us
oth

s.

Scientific reports on
‘earthquakes,
volcanoes, minerals,

supy
1SGS.

er subjects.

[s0) Welcome To The USGS Store

Advanced Search Here you can find maps, Federal Recreation passes, scientific reports, educational materials, and much more!
Erbdect Cotalo! U.S. Forest Service Visitor Maps View All >>

400+ Forest Service maps starting at $12. Incudes
detaled info on recreational uses, local pants and vidife,
trais, r0ads, streams, lakes, vistor centers, facities
avaiable, campgrounds, and picnic areas.

Product Numby @

Map Locator & Downloader >>
TR Fing, Orderwnioad
Free ey
B L e Tenex
generation of topographic
mape. Tustrates avaiabls US Topos
GeoPDF maps from the USGS Historical
SooaLaGhlE Maps how svalable ts Gownioad
and view. View Status Map

Education Products >>
Several hundred of the
most useful USGS maps.
for teaching and

Pamphlets, brochures,
booklets, fact sheets,
videos, and other great
items.

Iy, water qualiy,
programs, and

USGS Store homepage
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You can use the Search box to search for place names, street addresses, or USGS map names.

'\§ SGS Home
“ontact USGS
arch USGS

ing world

The USGS Store 109 0n | g Mo Items in Basket | Help
<< Back To Store : i GeoPDF Maos it ' USGS Historical Topoaraphic Maps (Status Mag) : US Topo Maps (Quickstart)

Map Locator & Downloader oo pisctaimer on Gooale Mape APT
Don't see the Y1 | Having trouble? Call: 1-888-ASK-USGS (1-888-275-8747, Select Option 2) or Write: usqsstore@usqs.qov for help.

Seard  madison, wisconsin Address or Place 3 iGo; [Search Melp] or Find a place on the map (navigation Helo)
© NAVIGATE:
"}i\ Double click to re-center, click and drag to pull the map
"’Qg} Canada around, zoom in and out.

MARK POINTS:
Click on a place to add a marker ¥.

NOTES:
Switch between Navigate and Mark Points at any time.

r when you are in the Mark Points mode

The following maxp footornts
and zoomed in:

Don't display footprints E]

SELECT AND GET YOUR MAPS:

Mexico. 2 Click marker ? to see an information bubble showing maps
: available, then click on "order”, "download”, or add maps
iy your download cart.

Vaneaida [Clear Markers | [ResetMap )
cdimbia o Show US Topo.
43-40 858N 89-18.418W
USNG 167 CP 1405 3902
USGS - The National Map

va.0.2

Map locator and search function

When you enter a search word, a red pushpin will appear on the map showing the location you searched
for. The map will pan and zoom to this point automatically.

b USGS + o el g T\ USGS Home
> - g I g § i

: [ 1 ¥\t | contact usGs
4 R & U 7 PR Contac

science for a changing world

Search USGS

The USGS Store 109 0n | g8 No Items in Basket | Help
<< Back To Store About: USGS Maps :: GeoPOF Maps :: Map Dates :: USGS Historical Topoaraphic Maps (Status Map) :: US Topo Maps (Quickstart)

Map Locator & Downloader oo pisciaime:

Don't see the Map Locator & Dovnloader? Help | Maving trouble? C.

oale Maps APL
-888-ASK-USGS (1-888-275-8747, Select Option 2) or Write: ysgsstore@usqs.qoy for help.

Search: |madison, wisconsin Address or Place [v] [Go) rseacch selz) or Find a place on the map ({avigation Halg)

© NAVIGATE:
Double click to re-center, click and drag to pull the map
around, zoom in and out.

MARK POINTS:
Click on a place to add a marker \

NoTES:
Svitch between Navigate and Mark Points at any time.

follovwing map footorints appear when you are in the Mark Points mode

an med in:

30 Minute and Larger =]

SELECT AND GET YOUR MAPS:

Click marker L/ to see an information bubble showing maps
available, then click on "order”, "download", or add maps
your download cart.

2 item(s).

Edshburg' X R 43-10.730N8936.405W
\ USHG 16T BN 8814 8399
USGS - The National Map

Search feature identified
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To search for a street address, enter the full address in the search tool.

%% USGS Home
Contact USGS

109 .0n | g Mo Items in Basket | Help

<< Back To Store i ii GeoPDF Maps :: Map Dates i1 USGS Mistorical Topographic Maps (Status Map) ::  US Topo Maps (Quickstadt)
Map * +-taimer on Gooale Maps AP
Dor ~ Map Locator & Downloader? Help R Sl 1-888-ASK-USGS (1-888-275-8747, Select Option 2) or Write: ysqsstore@usqs.goy for help
arch: 316 State Street, Madison Wi Address or Place [v] [ | (search viele) or Find a place on the map navigation Haio}
% NAVIGATE:
= Double click to re-center, click and drag to pull the map
around, zoom in and out.

® MARK POINTS:
Click on a place to add a marker ¥.

noTEs:
Switch Batween Navigate 8nd Mark Points at any tima.

The folloning map footprints appear when you are in the Mark Points mode
o and zoomed in:

& 2 ; 7.5 and 15 Minute 3

SELECT AND GET YOUR MAPS:
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Show US Topo

43-04.926N 89-23,420W
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USGS - Thé National Map

Searching for a street address

~Bowens

You can also use the zoom and pan tools to navigate to an area of interest. Next, click the MARK POINTS
button and then click on the map. A red pushpin will appear.

il \ﬁ USGS Home
Contact USGS
science for a changing world &% Search USGS

The USGS Store Log on | gm No Items in Basket | Help
<< BackTo Store 1 u : 1+ USGS Mistorical Topoaranhic Maps (Status Map) & US Topo Maps (Quickstar)
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NAVIGATE:
_ﬂ Double click to re-center, click and drag to pull the map

“ Waunakee
)

4,\

©MARK POINTS:
Click on a place to add a marker A4
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== Maviaate and Mark 0 <any time.

L The tollowiiy wnen you are in the Mark Points mode
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30 Minute and Larger [v]

SELECT AND GET YOUR MAPS:

Click marker ? to see an Information bubble showing maps
available, then click on "order”, "download", or add maps
your download cart.

) [Resettap]

Eitchbury \ . 43-11.910N 89-35 652w
a8 ¢ i L USNG 16T BN 8787 8615
I Wi USGS - The National Map

Mark a point on the map
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To see all of the USGS maps available for a selected point, simply click on the pushpin for that point.

aUSGS

science for a changing world

The USGS Store

<< Back To Store About: USGS Maps :: GeoPOF Maps

Map Locator & Downloader oo oisctaimeron

Don't see the Map Locator & Donnloader? Help | Having trouble?

Search: madison. wisconsin

5
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Address or Place [+] [Go] (searh salo)

e “ USGS Home

2 Contact USGS
g Search USGS

Log on | “ga No Items in Basket | Help

Find a place on the map (navigation Helo]

or

NAVIGATE:
Double click to re-center, click and drag to pull the map
around, zoom in and out.
©/MARK POINTS:
Click on a place to add a marker 9.

NOTES:
Switch baetween Navigate and Mark Points at any time.

EL The folloving map footprints 3ppesr when you are in the Mark Points mode
% and zoomaed in:
7 |30 Minute and Larger [v]
SELECT AND GET YOUR MAPS:
~  Click marker ? to see an Information bubble showing maps
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4
fCIe:( ?Aigkevg} iRo:sel Map. ]

e

7 [ShoWUSToR

Fitchburg

4303 451N §9-10.884W
_USNG 16T CN 1014 6985
i USGS - The National Map

In the example above, the first row

Available USGS maps for a selected point

(Madison East US Topo Revision 1) is the newest US Topo map from

2013. The second row is an earlier version of this map from 2010. Subsequent rows (not all are shown in

the graphic) are older USGS maps.

Click on the blue underlined link under the Download column to download a map. Click on a link in the
View column to view the map on-screen. If you want to purchase a printed copy of the map, click on the
map name in the Buy column. You will need to create a USGS account to purchase a printed map.

| » - ] -
J bl = QA,A},"J,?'.
Wannakaa - I J
o, (1%
BUY Size Date View h 4 b ¥
Hadison East 7.5X7.5GRID 2013 view 30.23MB @
r:g;son EaskS 7.5X7.5GRID 2010 view 18.18MB
ton 1 Madison 30X60 GRID 1991 view 23.26MB @
Fiel
Madison East 7.5X7.5 GRID 1983 view 12.35MB @ S|
. Madison IX2GRID 1960 view 10.97MB @
s | el ) ) besa A %
| ; ] 7 \\ 7 Vi B | 4
o2 { . 4 e *
& Madison % ; | l
e e A ( LAl
Ll R \ N
s S o MAY aWC
R . o k) g Morlonazy

Options for viewing, downloading and

purchasing maps
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Using Geospatial PDFs in a PDF Reader

Adobe Reader and Adobe Acrobat are two of the most widely used PDF readers. Either reader can be
used to read and manipulate US Topos, scanned USGS historic topographic maps, and other geospatial
PDFs. There are many alternatives to Adobe’s PDF readers, but not all of these alternatives are able to
make use of the geographical information encoded in geospatial PDFs.

Adobe Reader is available for free from http://get.adobe.com/reader. Once this software is installed,
you can open a geospatial PDF by simply double-clicking on it. The image below is a screen-shot similar
to what you will see when the map opens.

WI_Madison_West_2013072
File Edit View Window Help

ARFeBE =]

Layers ]

.
[@ = Map Collar

=3 Map Elements

[@ = Map Frame

Prol and Grit

Names

I8 O

2atures

Bc -atures

Hydrography Featu
= Terrain
Contour Feature
Shaded Relief
Woodland Features
= Images
Orthoimage

1181 1/®1 81 8] ®1 8] 18] 8] @] ] @] 8]

Bl -]

/1| =) () | 55% [~ ‘ = B ‘ @ Bz ‘ ¥ Tools = Sign = Comment
IV L T T gy 7 2 2
\

Sign In

v Export PDF

Adobe ExportPDF
Convert PDF files to Word or Excel
online.

Select POF
wHw 22T,

Lilie/ 959 MB

» Create PDF

» Send Files

» Store Files

22.75x29.00 in

Screenshot of a US Topo map (with different parts of the map labeled)

The areas labeled 1 through 6 on the map are as follows:

Table of contents containing a list of the map layers.

Datum and dates/sources of map content.

Scale information.

1
2
3. North arrow.
4
5

Simple legend. A more detailed legend can be found at
http://nationalmap.gov/ustopo/images/US Topo Map Symbols.pdf

6. PDF controls and tools.
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Layers can be turned on and off by clicking on the eye icon next to the layer name. Layer groups can be

expanded or collapsed by clicking on the + or = icons.

File Edit View Window Help
LEFeBeH| [1]/2
(L] | tayers cfi] EL e

é =
(@ = [ Map Collar -
|§ [ Map Elements

[ = Map Frame
[ Projections and Grii
[ Geographic Names

[ Eaaturas
 Layer is visible. Click to hide layer.
[ ,

[ B[ Transportation

[ Road Names and
[ Road Features
[ Railroad Feature
[ Airport Features
= Hydrography Featu
(@ B[ Terrain

[ Contour Feature
] Shaded Relief
[ Woodland Features
[ B[ Images

[am] Orthoimage

&

Table of contents and map layers

You can zoom in and out on the map using the — and + buttons on the Adobe Reader toolbar.

.".lilr(.‘-.-' .'- F il Ly -.f-”. { =
Zoom tool

Depending on your PDF reader, some geospatial features may already be available. For example, in
Adobe Reader XI, you can choose the Geospatial Location Tool under Analysis in the Edit menu.

WI_Madison_W:
View Window Help

File
i DEmEEEas
|~ =) Redo Shift+Ctrl+Z -
@ Cut Ctrl+X s Y
Copy Ctrl-C
& | paste ey |
Delete
Select Al Ctrl+A
Deselect Al Shift+ Ctrl A

Copy File to Clipboard

Check Spelling 3
Look Up Selected Word...

Q, Eind Ctrl+F
Advanced Search Shift+CtrlF

Protectjon ’

Accessibility ’

Preferences... Ctri+K
i Snacea rener

] Woodland Features
[ 52 Images
= Orthoimage

Geospatial Location Tool in Adobe Reader XI
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The Geospatial Location Tool will dynamically display the cursor location as you move across the map.

Tgquny

ROAD CLASSIFICATION

£
BTN e Local Consacter
sscerse Sacznary ey Localfomd
Famp —_— ——
L |

N s () ate Rt
Wrtriemnee [ | s A ") ate Rt
Crsaman e -

[spetngtta | . o
2 il

o | vatie [ soate
bl Bl =

MADISON WEST, W1
Loy [y g -
% Latitude: 43.0187 Longitude: -83.4406

Dynamic display of location

To change the format of the location display, choose Preferences from the Edit menu, and then choose
Measuring (Geo) from the Categories list. You can change the latitude-longitude format from Decimal
to Degrees, Minutes, Seconds.

e \ ’_f‘ - o -~y =)

Categories: Geospatial Measuring
Full Screen 2| Messuring Line Color: [H]
General “ ¢ Merun seit
Page Disglay i casurement Markup Settings

Enable Measurement Markup
3D & Multimedia

Accessibility ) Use Default Label

Adobe Online Services _
|| | Email Accounts ® Use Labet:

Forms

Identity Snap Settings

Intemet Snap to Content I
I |Javascript

Language Paths Path Endpoints Path Midpoints Path Intersections

Measuring (2D)

Measuring (3D) Snap Hint Color: (M|  Sensitivity: o

Multimedia (legacy) Latitude and Longitude Format

i Multimedia Trust (legacy)

Reacing Ectaes e e
Reviewing

I Search [¥] Always display latitude and longitude as WGS 1984
Security

| | securty Enanced) [D]Use defaut distance uni:

|| |Signatures
Spelling Use default area unit: Square Miles -

| Tracker I
Trust Manager Don't show transparency layer in GeoTIFF and JPEG 2000 images
Units
Updater o

i

€ =

Geographic measurement preferences
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To measure lengths and areas on the map, choose Measuring Tool under Analysis in the Adobe Reader
Edit menu. A measurement display and associated toolbox will be displayed on the map.

% I H
1 Snap Types Measurement Types
._l \.n .\. D\E o oy a -I a % -
e e SR S S 'T E——— |
™ f s . " P
.y . Distance Tool
) s wmmm [listance:
‘Lﬁ-;:'( —_ Angle:
L _'} Wrimseraee | AR AN
- Scale Ratios Lin=1in
Wasnike ,;:'I

Measurement display and toolbox

You can choose to measure length, perimeter, or area from the appropriate icons under Measurement
Types. Then, draw the shape you want to measure and the results will be displayed.

To measure distance, click on your starting point and then your ending point.

To measure perimeter, click on a corner point of the object you are measuring, click on the next corner
point, continue doing this around the object, and double-click to finish.

To measure area, click on a corner point of the object you are measuring, click on the next corner point,
continue doing this around the object, and then click the first point to finish.

The Snap Types options allow you to define the drawing environment for your shapes. For example,
clicking the Snap to Paths icon (the first of the icons under Snap Types) will cause new points that you
draw to snap to a nearby line (path).

To change the units for distance or area, choose Preferences from the Adobe Reader Edit menu, and
then choose Measuring (Geo) from the Categories list. You will be able to choose a variety of distance
units (meters, kilometers, feet, US feet, miles and nautical miles) and area units (square meters,
hectares, square kilometers, square feet, acres and square miles).

One limitation of native geospatial functionality in Adobe Reader is that no projection or datum
information is provided, and projections and datums cannot be changed for coordinate display. To
obtain this functionality, the TerraGo GeoPDF Toolbar is needed.

TerraGo GeoPDF Toolbar

The TerraGo GeoPDF Toolbar — a plug-in for Adobe Reader or Acrobat — is recommended by the USGS
for those who want more functionality for GeoPDFs. This toolbar can be downloaded for free from
http://www.terragotech.com/products/field-data-collection/terrago-toolbar. The toolbar is designed for
GeoPDFs, such as US Topos, and will not function the same way with standard geospatial PDFs.
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After installation, the TerraGo toolbar can be accessed via the TerraGo menu (at 1 in the figure below)
or through the Extended tab in the PDF controls area (at 2 in the figure below).

Tools | Sign | Commer: | Extended

v Export PDF

portPDF 2

Map Frame
Projections and Grids.
Geographic Narmes
Structure Features and Names
Boundary Festures and Nomes
= 2 Transportation
R Names and Sikds
Road Features
Raiload Festures and Names
RiportFeatures and Names
Hydrography Features and Names
513 Terain

Contour Features and Names
Shaded Refief

Woodland Features

Images

Orthoimage

T B [ B9 8 B BB 8 B B 6 BB BB T‘ m i [

MADISON WEST, WI

(& 36,894 72m e 370,553 %8m [ & 363,210 m N 287,7%0.98m

After installing the TerraGO GeoPDF Toolbar

FETE T

B ]

Some of the features of the TerraGo toolbar are already built in to current versions of Adobe Reader and
Acrobat, such as dynamic display of cursor location (at 3 in the figure above).

To access TerraGo functions, click on the Extended tab in the PDF controls area. You will now have a
GeoPDF toolbar (locational and measurement tools) and a GeoMark toolbar (annotation and

collaboration) to choose from.

For tracking locations on the map, choose the GeoPDF toolbar and click on the GeoLocator tool.

e

Locate WI_Madison_ West_20130722_... SeEa

MADB3({HARN)
Lon:  gge 27 23"w

lat:  43°0142°N

’ Clear ] [ GO ]

Geolocator tool

To modify the coordinate format (e.g., decimal degree, degree-minute-second, etc.) go to the Edit
menu, choose Preferences and then TerraGo...
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Next choose Coordinate Display and select the desired display option from the drop-down list.

TerraGo Preferences =5

General Coordinate Display Format
Coordinate Display
GeoMeasure Tool Options Select: DDD.DDDDD =
- P2P Export DDD.DDDDD.
P2P Import DD MM.MMM
GPS Options DOMMEES:S:
Coordinatd DD MM SS
oordinate pop MM ss
Geograp DPD.DDDDD®
DD® MM.MMM'
() Lon, DD® MM 55.5"
= DD°®MM' SS*
©@ Lat, Lo

[ ok ][ cencel ||[RestoreDefauits

Modifying the coordinate format

The Geolocator tool also allows you to change the coordinate display to a desired projection. To change

the coordinate display, use the > button and choose Set Projection Parameters. In the resulting
Coordinate System Selector you can choose a predefined coordinate system or a custom one.

Coordinate System Selector

Predefined | Custom | Import | History PROJCS['NADB3(HARN) / UTM zone 16N",
Smart Search e gAY
_High_Accuracy_Reference_Network,

SPHEROID['GRS
Filter Options 1980°,6378137,208.257222101,
=

Coordinate System Type Frojection Types

TOWGS34[0,0,0,0
Al utmM b AUTHORITY[EF
PRIMEM["Greenwi

AUTHORITY['EPSG", 89017,
NAD83(HARN) / UTM zone 11N ~ UNIT["degree”,0.0174532925199433,
NADB3(HARN) |/ UTM z0ne 120 AUTHORITY['EPSG", 912211,
NADB3(HARN) / UTM zone 134 AUTHORITY[EPSG", 41527],
MADB3(HARN) / UTM zane 140 PROJECTION[Transverse_Mercator’],
NADB3(HARN) / UTM zone 15N PARAMETER [atitude_of _origin™,0],
PARAMETER "central meridian”, 87],
NADB3(HARN) / UTM zone 17N PARAMETER ['scale._factor”,0.3536],
NADB3(HARN) / UTM zone 18N PARAMETER false _easting",500000],
MAD83(HARN) / UTM zone 19N PARAMETER["false_northing",0],
MADB3{HARN) / UTM zone 25 UNIT['metre®, 1,
NADB3(HARN) / UTM zone 4N ju AUTHORTTY[EPSG", 900 17],
NAD3(HARN) / UTM zone 595 [ AXIS[Easting" EAST],
NADB3(HARN) / UTM zone 5N AXIS[Northing”,NORTH],
MADB3(NSRS2007) / UTM zone 10N AUTHORITY[EPSG","3746']]

NADB3(NSRS2007) / UTM zone 11N
NADB3(NSRS2007) / UTM zone 12N
NADS3(NSRS2007) / UTM zone 134
NADB3(NSRS52007) / UTM zone 144
NADB3(NSRS2007) / UTM zane 15M
NADB3(NSRS2007) / UTM zone 16N
NADB3(NSRS2007) / UTM zone 17N
NADS3(NSRS2007) / UTM zone 18N
NADB3(NSRS2007) / UTM zane 19M
NADB3(NSRS2007) / UTM zone 1N
NADB3(NSRS2007) / UTM zone 2N
NADB3(NSRS2007) / UTM zone 3N
NADB3(NSRS2007) / UTM zone 4
NADS3(NSRS2007) / UTM zone 55N <

58 Reconds Fourd,

[ savetofie | [ | [ conl

TerraGO Coordinate System Selector

For Wisconsin, commonly used coordinate systems include UTM Zone 16N (NAD83 or WGS84 versions),
NAD83 (HARN)/Wisconsin Transverse Mercator, and NAD83 (HARN)/Wisconsin Central, North or
South (state plane system).

Using Geospatial PDFs | SCO Technical Paper



The coordinate display will now reflect the chosen coordinate system.

_
Locate WI_Madison_ West 20130722 ... am

NADB3({HARN) / UTM zone 16N

EX 301,262.65m

Ni  4,785,088.52m

’ Clear ] [ GO ]

Geolocator tool with selected coordinate system

A useful feature is the Google Map tool. By right-clicking on a location on the map, a Google map of this
location will open in your browser.

: Hide Coordinates
e Hide Geelocator

= Measure Length
.n Measure Area

Google Map tool
To measure length or area, choose the GeoMeasure tool from GeoPDF toolbar, and draw a shape on the

map. In the example below, the aerial image layer of the GeoPDF has been turned on so that the outline
of a property can be traced.

0 Measure Area

Totals
Area 9.93acres | [
Perimeter 3,069.38 ft
Convert to GeoMark

Current Segment

Length 1,090.92 ft
Azimuth

Magnetic Bearing

Previous Segment

Length
Azimuth

Magnetic Bearing

Previous Totals
Area

Measuring area on the map

You can modify the length and area units by setting the TerraGo preferences (Edit menu = Preferences
- TerraGo... 2 GeoMeasure Tool Options).
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The GeoMark toolbar allows you to add annotation to the map. For example you can add sticky notes

and draw polygons.

Drawing shapes on the map

These objects are georeferenced, which means that they have real-world coordinates. Clicking on an
object allows you to see these coordinate values.

GeoMark Editor

| General | Attributes | Forms | Attachments | Geometry

Vertex# |

tat | Lon |

1

2
3
4
5
6

43.06921N| 89.32607 W
43.06921N| 89.32446 W
43.06685N ' 89.32439 W
43.06679 N 89.32544 W
43.06621 N 89.32548 W
43.06624N | 89.32612W

Apply [ OK ][ Cancel

]

Coordinate values for a shape

These objects can be saved (using Export GeoMarks under Collaboration in the GeoMarks toolbar) and
then imported into another GeoPDF or by another user (Using Import GeoMarks under Collaboration in
the GeoMarks toolbar). Another feature of the TerraGo toolbar is the ability to generate GPS tracks.

Making Prints and Digital Copies

There are several options for printing geospatial PDFs. For USGS Topos, a paper copy of the entire map
can be purchased on the USGS store. For geospatial PDFs not available for purchase, native Adobe
Reader tools can be used to print the map. Users can print the entire map or a selected portion.
Likewise, users can save selected portions of the map as a PDF and then further manipulate these files
using image editing software like Adobe Photoshop.
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To print or save a portion of a geospatial PDF, zoom in on the area of interest, and then select Print
under the File menu. In the Print dialog box, choose Current view under More Options in the Pages to
Print section. You can also configure the print size and choose the printer in this dialog box.

[ WL Madison West 20130722 T\ geo.pal - Adobe Reader
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Printing a portion of a map
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» Export PDF
v Create POF

A

» Send Files

» Store Files

To save a digital copy rather than print a copy, simply choose Adobe PDF in the Printer drop down list

and click Print. This will save the selected portion of the map to a new PDF file. You will be prompted for
a filename and location. Note that the resulting file will be a standard PDF, not a geospatial PDF. You will

not be able to turn layers on and off (the file will have been flattened) and georeferencing information

will have been discarded.

Creating Geospatial PDFs

At present, creating a geospatial PDF requires the use of additional software or the ability to write a
custom program. Most GIS packages do not at present support geospatial PDF creation. Among the
options for creating geospatial PDFs are the following:

TerraGo Publisher, an extension for ArcGIS and other GIS software

Global Mapper by Blue Marble Geographics (http://www.bluemarblegeo.com/products/global-

[ )

(https://www.terragotech.com/products)
[ ]

mapper.php)
e FME software by SAFE Systems

(http://docs.safe.com/fme/html/FME ReadersWriters/Default.htm#pdf2d/pdf2d.htm)
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e Interoperability Extension for ArcGIS by Esri
(http://www.esri.com/software/arcgis/extensions/datainteroperability)

e MAPublisher and Geographic Imager by Avenza Systems (http://www.avenza.com/products)

Note that this is not necessarily an exhaustive list. License fees and capabilities of these software
packages vary, so users should consult relevant information before purchasing. For the DIY crowd, open
source libraries such as GDAL can be used to write customized programs to read and write geospatial
PDFs (http://www.gdal.org/frmt_pdf.html).

Mobile Apps

For mobile devices, there are several new apps that interact with geospatial PDFs. One example is
Avenza Systems’ PDF Map application for iOS and Android (http://www.pdf-maps.com/about-pdf-
maps). The app, which can be downloaded for free, allows smartphone and tablet users to plot locations
with pushpins, make GPS tracks, and measure distance and area. Users can also link photos. A screen
shot of the application is shown below.

PDF Map application

Avenza’s Map Store provides a variety of geospatial PDFs that can be purchased or in some cases
downloaded for free. Scanned versions of the older USGS paper topographic maps are available on the
store. You can also download and use your own geospatial PDFs through iTunes or an ftp site. When PDF
Map imports a user-generated map, it converts it to a raster format such that map layers cannot be
turned off and on.

TerraGo’s Publisher and Composer software tools are also tuned toward mobile geospatial PDF
applications. TerraGo software allows users to create GEoPDFs, integrate them into customizable
interactive applications, and provide geospatial functionality on a variety of platforms
(https://www.terragotech.com).

An advantage of building mobile apps based on geospatial PDFs is that geospatial information can be
used anywhere, even if wireless access is limited.
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What’s Next?

Geospatial PDFs have many advantages, including portability, quality of map rendering, ease of printing,
and ease of use. Geospatial PDFs can be viewed using free software that is familiar to millions of users.
For these reasons, geospatial PDFs support the broader adoption of digital geospatial technology,
especially by individuals with little or no GIS experience. The end result is that geospatial information
can more readily be integrated into existing workflows and operations.

This paper focuses primarily on reading and interacting with geospatial PDFs, although some pointers to
geospatial PDF creation are also noted. Additional details on geospatial PDF creation are a possible topic
for a future edition of this paper.
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