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Importing GIS/ USGS Data into AutoCAD (Rev. 1)

GIS data is information that is tied to coordinates. It may be formatted in several different
formats. Fortunately, AutoCAD Map has the ability to import and beautify most formats
you will encounter.

Learning the concepts involved will allow you to look for ways to use the available
information on the web and from clients. Consultants such as us need to be as sharp as
possible when it comes to finding and using information.

In general, the steps to importing GIS linework data are simple:
- Import using Map->Tools->Import
Flag import to use data available
Flag import to translate coordinates
Query as needed to new drawing to modify properties based on data

To import a raster image, use Map->Image->Insert. The tool will detect the positioning
information for you.

The following sections will walk you through the steps involved.

Data available on the web
It is not difficult to find GIS data on the internet. A few sites that are useful are:

http://data.geocomm.com/
http://libinfo.uark.edu/gis/us.asp
http://gis.ca.gov/data.epl

The first site, Geo Community, is excellent for obtaining:

USGS quad images (DRG’s — Digital Raster Graphics)

Aerial photos by quad area (DOQQ’s)

Digital Line Graphics of contours, street, and hydrologic features (DLG’S)
Digital Elevation Models (DEM’s)

You can get some of the items free, and some you have to pay for. It is $25 for 150mb of

download. Each USGS quad is about 5 meg so you can get quite a lot for a moderate
price.
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The Geo Community site looks like this:

FREE subscription to @G

y
oe) \en

O CoOMMUNITY

NO catch. NO charge. NO kidding!

WAL e OCOITITLLC

SPATIALNEWS

GIS DATA GEOQIMAGING SOFTWARE CAREERS GEOBIDS-RFPs

Epnncored by: USGS Digital elevation Models (DEM)

... and more at

> The DEM FAQ = DEM Status Graphic

7% The USGS Digital Elevation Model (DEM) data files are digital represer
. information in a raster form. DEMs consist of a sampled array of elev:
! ground positions at reqularly spaced intervals, These digital cartogra
are produced by the U5, Geological Survey {(USGS) as part of the MN:
and are sold in 7.5-minute, 15-minute, 2-arc-second {also known as
units. The 7.5- and 15-minute DEMs are included in the large scale category while !
Y within the intermediate scale category and 1-degree DEMs fall within the small scal
USES)

maptext.com

Downloat

= Accounts

= USGS DRGs « MOTICE OF UPDATE TO USERS OF USGES SDTS L
C

= USGS DEMs « MOTICE TO USERS OF USGS SDTE

o OUTLIME OF CHAMNGES IN DEM DATA
e Join the USGS Hosted SOTS Maili

= USGS DOGOs
= FEMA Flood Data

= VMAP
= NwI Why won't DEMs open in ArcWiew GIS? - Pleaze note, USGS DEM data updated last year (2001) m:
% Cazatiaer Arcview GIS (or other programs). Unless the software you are using supports the new SDTS header

See http:/fwww gisdatadepot. comf/dern/sdt=2den, htrml

= Census/TIGER
= Index Grids

= About Data

= Contact

GeoCommunity DEM Resources

o *HEW™® DOWHNLOAD NAtional Elevation Dataset (NED) (Mow, 2002}

e DOWMLOAD DEM DATA HERE (using free or fast download options)

Ienter email address

SUBSCRIBE

e DOWHLOAD DEM2xYZM Translator

o DOWHLOAD SDTS2DEM Translators

Lates! ry Headlines
m Clark Labs and the USDA e Meed entire State, County, or Nation-wide bundles? PURCHASE State DEM Da
Anirnal and Plant Health
Inspection Service Enter Into

Cooperative Aqreement
mBlue Marble Announces

# Help ResourceEwverything you want to know about SDTS

2005 Geoagraphic Calculatar
and Transfarmer Training
Schedule!

mIOMIC and GIM Provide
DGC Interaperability to
Belgium Federal Scientific
Institutes

m ESRI Provides Suppart for
Earthquake and Tsunami
Disaster

®Ordnance Survey Appaints
Leading Technology Specializt
®OGC and MIBS Announce
Collaboration

SDTS Translators - a number of free downloads and utilities.

More DEM Data & Translator Providers - get listed!

DEM Papers and Articles

Raster Data Yiewers

DEM Articles

You can see the USGS items on the left. Those are the links to get quad images, aerial
images, and various line graphics.
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Data from outside consultants

The only data you should expect to see is from the ERSI products — ArcView/ArclInfo.
Those programs will usually produce:

.e00 - ArcInfo Coverage file

.shp - shape file

The interesting thing is that you will usually get three or four files for each shape file.
Those extra files are databases of information about the linework in the shp file and are the
key to making things look pretty and easy to use.

You use the same import methods for these types of files as for downloaded files.

Data available from programs H&A has

We have a couple programs that provide information somewhat easier and cleaner than
downloading from the web, they are:

Aerials Express — this program brings up aerial photos for the LA area and lets you
pick the area you want. It produces a world file for your coordinate system so you
can bring the images created right into your drawing. Its images are very recent.
Only downside is we have not purchased coverage for everywhere. So far away
places will not be available. We have limited seats so ask out IT dept if you can
have it installed if you need it. Otherwise, use someone leses computer to do it.

Quads USA - this will create seamless USGS raster images with world files. This is
easier than using downloaded maps, but again coverage is limited. This runs off
the network so anyone can have this at their computer.

Thomas Guide linework — we have the ability to create linework and text very
quickly from Thomas Guide maps we have. This is somewhat new but eventually
we will import everything and have a folder with maps ready to go. For now, you
must request an area to be done.

County parcel linework — we have figured out how to create linework of a few
main counties easily. Again, this is a bit new so request the area needed.

Keyhole software — this program is fun and amazing. You start with a globe and
“fly” in with controls. It shows 3D terrain with aerial photos draped over. We
have limited seats so you will have to ask who has this installed. The image quality
produced is not as exact as other methods, but it is useful for getting an idea of the
land around your project.
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To focus on real data available, | have tabulated several sources of data and the
information needed to import or use it.

Data Type

Where to get it

Format of Files

Coord System

USGS Quad
Raster (DRG)

http://data.geocomm.com

.zip with .tif and
tfw

UTM NAD27

7.5 min—-UTM NAD 27 or 83

USGS Digital .GZ - unzip .
Elevation Model | http://data.geocomm.com | two times to get 30 min - Lat/Long NAD 27 or 83
. 1 deg - Lat/Long NAD 27 or 83
(DEM) .DDF files .
Elev units are meters.

USGS Aerial . .zip with .sid
Photos (DOQQ) http://data.geocomm.com and sdw UTM NAD 27 or 83

http://data.geocomm.com
USGS Contour /drg/index.html .GZ - unzip
Lines Browse to County, then two times to get | UTM NAD 27 or 83
(Hypsography) pick Digital Line .DDF files

Graphics 24k
Aerial Photos Aerials Express program .Jpg with .jpw Whatever you specified
Seamless USGS o .
Quads Raster Quads USA program if with .tfw Whatever you specified

.shp

Shape Files

Many places, even make
your own from AutoCAD

(and usually a
few other files
with it)

Must guess by who is providing it.
Geo Community items will
generally be UTM NAD 27 or 83

Raster images — DRG’s and DOQQ’s

For raster images, they will not need to be modified. AutoCad can bring in most any image
type. Tif, Jpg, and Sid files are the most common.

You must have either some kind of world file, which is a text file named .tfw or .jpw, or the
image must contain the information telling the computer where it sits within a coordinate
system.

If you do not have a world file, bring up the image in a text editor other than notepad. |
use Textpad because it is ten times faster than notepad. Do a search for the words “zone”,
“datum”, and “utm”. That will typically find any georeferencing information.

If you don’t find it, you will have to align an image by hand. Hand aligning images is good

for exhibits but be careful, other people might not know you did not use official
information for setting the image.
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Once you have downloaded and image and the associated coordinate information, use
Map to bring in the images.
Map->Image->Insert...

It will automatically look for the world file information and use it so you just pick the
image.

The following dialog is the insert dialog.
2|

Laak jn; |E} Mount Thampson j & r = B

- £3711852ne.5id

c3711852nw.5id
Recent c37118525e 5id
C37118525w,sid

03711805, L
File name: |n::3?'| 18525, 21d j Open
Filez of type: |,-'l'-,|| Images j Cancel

Help

Pl

I Show Framefs) Only B Modify Comelation Informatior <<|

-~ Preview Irnage: C:AGISAUSES Mapsitount Tharn

Type: SID
File Size: E112 KB
hodified: 14282002 9:36 Abd

Depth: 32 bitz/pixel
Denzity: 0.000 dpi

width: E354 Pixels
Height: TEIT Fixels

¥ Show Preview

Be sure to check the Modify Correlation box. Pick Open and zoom extents.
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Line Data

While raster data is brought straight into AutoCad, line data starts out as several different
file formats. The sequence to importing is as follows:

1. Download and unzip the data to a folder
2. Import the data into a blank drawing with the Map->Tools->Import... command
3. Query that information to the final drawing in order to get it to the right coordinates
and displayed how you want.
Download and unzip the data to a folder

Pick on a link for the DLG files. Eventually, you will find download links for various kinds
of information.

For this example, | downloaded hyspograpghy or contour line data.

You will typically get a .gz or .zip file from most web sites. Both are just compressed file
formats. Right click on either kind of file and pick “extract here”.

=|isy4  Open
[Eters! BB Extract files. ..

) a1 BB Extract Here
c371 BBExtract to 1594525 HP,SOTS)

E’l £37l Copy Long Filename
i )
371 Open With »

Hczr1 IextPad
@ o371 UlkraEdit-32

El cart o :

= Scan for viruses. .

car

erall (2l inZip 8 o3| Extract ta...

a7l 05 Extract to here

= Send T S

[ 7t Lt 05| Extract ko folder ©

You may get another file such as a .tar. Just keep “extracting here” until you get a bunch of
files instead of just one.
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This is a list of the files obtained after unzipping:

HP01AHDR .DDF
HPO1AHPF, DOF
HPO1AHPT. DOF
HPO1CATD. DDF
HPO1CATS.DOF
HPO1CATS. DOF
HPO1DDSH.DDF
HPO1DQAS, DOF
HPO1DCCG.DDF
HPO1DGHL DDF
HPO1DGLE DDF
HPO1DQPA, DOF
= HPo1FFOL.DOF
HPO1IDEM. DOF
HPO1IREF.DOF
=] HPO1LEDL . DOF
=] HPo1NAD T DDF
=] HPO1NED1 . DDF
=] HPo1NOD1 . DDF
=] HPO1MPO1. DOF
=] HPo1PCO1.DOF
HPO1STAT.DOF
HPO1%REF.DOF
[
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At first, you may not know what to do with the files. The way to figure this out is to run the
Map->Tools->Import... command and see what it allows you to import.

File name: I j

Files of type: | Spatial Data Transfer Standard (SDTS) [FCATD.DDF) v |

ESRI Arclnfo Coverage

ESRI Arclnfo Expaort [EQQ] [*.e00]
ESRI Shape [*.shp]

GML 2 [*.gml, *.xml]

M aplnfo MIFRID [7 mif)

Maplnfo TAE [*.tab)

MizraStation Design [F.dan]
05(GE] MasterMap

Spatial D ata [ ranske

ok |

Cancel |

In this case, notice that it allows DDF files, and in particular, it wants the one ending in
CATD.DDF. This is the “catalog” file for the many files we obtained.

This is typical for contour data, but also note that .e00 and .shp data is an option. Those

are also very common.
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Look jn: |u3 tourt Thompson j =] 'Cf Q X |u,_':. Views = Tools -
Mame = | Size | Type | Date Modified |
Zy‘:S.—-"l 1852ME.ZIP 5,531 KB WinZip File 1/15/2005 6:37 PM
@CS?I 1852MW ., ZIP 5,676 KB WinZip File 1/15/2005 6:38 PM
@CS?I 18525E.2IP 5,851 KB WinZip File 1/15/2005 6:45 PM
@CS?I 18525, ZIP 5,997 KB WinZip File 1/15/2005 6:47 PM
HPOLCATD.DDF 2kKB DOF File 4/19)2001 2:38 AM
@03?1 18E5.ZIF 7,011 KB WinZip File 1/15/2005 5:09 PM

File name: I j 0k |
Files of type: | Spatial Data Transter Standard (3DT5) (*CATD.DDF) =] Cancel |

When you ppick the STDS option, it shows only the HPO1CATD.DDF file. Pick it and pick
open. You will then get the following dialog:

Bl import - C:\GIS USGS Maps',.., HPO1CATD.DDF x|
— Current drawing coordinate spstem — Spatial filter
@ | Mo coordinate system azsianed to curent drawing. * Mane

Coordinate conversion will not be perfarmed.

" Cumrent display

— Dirver options

Changing these options may affect the layout € Define window E‘[@ |

Diriver Hptiars... af the impart properties table,

Import properties for each layer imported:

Input Layer | Drawing Layer | Feature Class |Input Coor dinat Data Points
[+ LEO1 LE =Mone= =Mones= =Mone= o g =ACAD_POINT-
v Ma0 A0 =Mones= =Mone= =Mones= =ACAD_POIMT=
[+ MED1 MEDT =Mones= =Mone= =Mones= =ACAD_POIMT=
[ MO0 g eny =Mones= =Mone= =Mones= =ACAD_POIMT=
[+ MPO1 rPOT =Mones= =Mone= =Mone= =ACAD_POIMT=

— Saved profiles

T Eo | [ Import polygons az clozed polylines

Current profile; ¥ Use class defaults foroub of rabge valies

(] % I Cancel Help
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Note the Data column. In the past, you may not have done anything with it but now you
will. Pick on the first item and pick the ... button.
Pick the Create Object Data option

Bl Attribute Data x|

" Do not import attibute data
i

~ Object Data

Object Data table to use:

|LED |
Select Fields... |

™ Add unique key field b apkey

| aE. I Cancel | Help |

Pick ok. Do the same for every row in the Import dialog.

Import - C:\GIS | USGS Maps',..\HPO1CATD.DDF x|
— Current drawing coordinate system — Spatial filker
@ | Mo coordinate syztem aszigned to current drawing. + Mone

Coordinate converzion will ot be performed.

" Cuent display

r— Diriver options

i i 7 Define window
e o | Changing these options may atfect the layaut # Eﬁ |

of the impaort properties table.

Import properties for each laver imported:

Input Layer | Drawing Layer | Feature Class |Input Coordinat) Data Points
[+ LEO1 LEO1 =Mone= =Mone= LEO1 =ACAD _POINT=
W MAD1 1201 =Mones =Mane= 101 =ACAD_POINT=
[+ MEODA MED1 =Mones =Mane= MED1 =ACAD_POINT=
[v Mo01 MO0 =hares =Pane= MO0 =8CAD_POINT=
[v MPO1 PO =hlones =Paone= MPO1 =8CAD PONT=

— Saved profilez

Load... Save... | ¥ iimport polygons az closed polylines

Current profile: ¥ Useclazs defaults for ot of rabige wallies

(]S I Cancel Help
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Pick the Import polygons as closed polylines option.
Pick ok and wait for the data to be imported. Zoom extents.

elevation in the Sierra Mountains near Bishop.

The linework will be 2D polylines. It will have object data attached to it. Check what is
available with the Map->Object Data->Edit Object Data command.
Pick a contour and you will see this:

x|
Table:  [LEm =] Iv NestedData  [lwprolyUNE v

Object ['ata Field: Walle:

AMENDED
APPRONIMATE s |
BEST_ESTIMATE -
DEPRESSION - I
ELEVATION 11240.00 = =

ENID NOOT_B41
ENTITY_LABEL 0200200

FILL —
GLACIER_OR_SNOw - Last

1 I i » Recard #: 1 of 1

Marne: AMEMNDED
Walue: |i |

Select Object < | Inzert A ecaord I Delete Record |

k. I Cancel ' Help '
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Note that we are in luck, there is data available for the elevation of the polyline, even
though the polylines themselves are at 0.0 z value. We will use this to make 3D contours!

Save the drawing with the freshly imported contours to your C drive and close it.
Open a new drawing and display the Map workspace with Map->Utilities-> Workspace.

Attach the previous drawing by right clicking on the Drawings item, pick Attach...

]
: g
= @ urrent Drawing [RawConktours, dwg]: ]
H i
. chivate Al z
- Fea
E| - Quick Yiew, .. —
______ = D.lat Zoom Extents. ..
B Top|  ZoomAl >
o B Linkl  EEY Miew.., &
&
Defing/Modify Drawing Set. ..
Statistics. .. |

Mainkenance, ..

Help

Then select your drawing.
Select drawings to attach [C:\Documents and Settin 3 g5 De:

Look jn: IaDesklop j El IEE—

Dezktop Goodies

o +13E-5A_TTM16208-M5B5 WD -DanielH
88 Drawving 1

R awContours

Eilter: |* A

Selected drawings: Hemowe |

CADOCUMENTS AND SETTINGSMWAMESA\DESKTOPYR awCantours. dwg

oK e | Help |
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You will see it attached.
Right click on Current Query item and pick Define...
u

= @ Current Drawing [Drawingz.dwg] E
- B2 Drawings H
LB CADOCUMENTS AND SETTINGS|JAMES E
=B Query Library
B Feature (I
L und Execute as Preview
..... B Data son  Execute as Defined &
----- EF Topologig  Clear E
----- = Link Tem
Help

What we are going to do is import in the contours and use the object information to
modify the Z value of them in the process.

Define Query of Attached Drawing({s) B EI

— Current Cluery

Bl |
[araum |
Uhgeup |
Deiie |
4] w] [ Eeardien |
~Querp Type | GueyMade —— [ Options
e

Locatiar... | % Breview | Ailter Properties. . |
Froperty.... | " Draw Have.. | Load... |
= Or

Data... | o e Bedraw < | Zoom Ext < |
Dptions,..
[T Mot SOL.. &l Dirawings. . | Mare...

Erecute Guemny | k. | Cancel I Help |

C:\CAD_SUPPORT\H&A Help Project\Help Documents Origs\Importing GIS-USGS Data into AutoCAD Rev1l.docCreated on 2/7/2005 8:55:00 A



Pick the Location button and select All.

Location Condition

— Boundary Type ~ Selection Type
v Al
" |hsid
{~ Buffer Fence iz
~ Cicle {* [rozzing
" Ferce
~ Polyline Mode
" Point d
= Polugon
" Palygon
= Palyline % i Feee
" Wwindow " Buffer Ferce
Lozation Coordinates:

[efife«

Shoe

Cancel I Help |

Pick the Alter Properties button and pick Elevation

Set Property Alterations 5

— Current Property Alterations

2l

i

Edit
[Telete

LClear List

~ Select Property

4143

" Block Marme  Layer 1~ Botation " Text Style Test...
" Colar i Linetype " Scale
i~ Teut'Walus Hatch,
% Elevation " Lineweight " Thickness =
= Height = Platstyle £ Width
— Expression
|:ELE"-".-'1‘-.TIEIN@LEEI'I | Range: I j Ranges...
Add [Jpdate I Walues.. |
k. | Cancel | Help |
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Then pick the Expression button and select the item as follows.

@ Property Alteration EXpression

Expreszion:

=-f LEM
AMENDED
APPROMIMATE

BEST_ESTIMATE
DEPRESSION
ELEVATION
ENID
EMTITY_LABEL

FILL
GLACIER_OR_SHOW
LINE

LINE_OBERP
PHOTOREYISED
PIDL

FIDRA
RISF

S

Cancel

il

Help

Then pick OK and Add.

You should see

this:

Set Property Alterations

x|
— Current Property Alterations
Elevation : :-ELEUATIOMELEB1 Edit |
[Delete |
4 | | Clear List |
— Select Property
" Block Name { Layer {~ Rotation " Test Style Teut.. |
" Colar i~ Linetype " Scale
" Text'alue Hatch |
{~ Elewation " Lineweight {~ Thickness —
= Height {7 Platshyle {7 Width
— Espression
| |Eange: | j Banges... |
Lidd pdate I Wallies.. | Erpression... |
[ I Cancel | Help |
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Then pick the draw option and Execute Query button.

Define Query of Attached Drawing({s)

(e

— Current

[relet

=

Location: ALL

|

Clear Query

2l

~ Optionz

perties. .

Alter Proj

Load...

Save..

Zoom Ext <

Hedraw <

bare...

gs...

Drrawin

—Guen Mode —

i Preview

— Gy Type-

Locatiar...

= And

perty. .

Fra

[rata...

[luery

Erecute

Zoom extents and use 3D orbit to view the 3D results:

You could use the polylines to make a surface if desired.
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The important thing to understand is that you need to import the object data with anything
you are importing. Then use that data during a query to modify properties.
One common situation is to get a shape file of vegetation types. In that case, you would
import the data, then use the vegetation type field to set the layer of the imported items.
You can also use the Text... button to create text at the centroids of the areas. Use the
Expression... button to tell it what data to use for the text value and run the query.

The idea is to know how to look for provided data and use it somehow in the import.

You have to try it a few times to get comfortable with it.
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