GEY 430/630 — GIS — Theory and Application

Lab 3. Introduction to GMT and Digitizing in ArcGIS

Purpose: To learn how to use GMT to make basic maps and learn basic digitizing techniques
when collecting data from digital image sources.

To Do: Use GMT to create a map and use ArcGIS to digitize the outlines of features from a
scanned photo described below. Create and turn maps.

Extensions Required: none

Data Source:
Part I: /home/GIS/GIS/
Part II: S:\GEY430 630 Spr04\digit

PartI:

Sometimes it is not necessary to create an ArcGIS map when all you need is a basic Basemap.
Therefore know what other tools are available for making figures is necessary. In this part of the
lab you will learn a free-ware software called GMT (Generic Mapping Tool). Other uses include
creating seismic sections, velocity models, filtering gravity maps, plotting beach balls for
earthquakes, well logs, and more. This software can run either in UNIX or LINUX (on a PC).
We will use the UNIX version of the software. This software work in layers as well, you will
need to pay close attention to this.

Before we get started with GMT lets go over some useful commands for UNIX.

mkdir directory_name - makes a directory with a given name.

cd directory_name - changes to the directory indicated.

Is - lists files by name from within the directory you are currently located.

Is -a - lists all files including hidden files by name from within the directory you are
currently located.

II - lists files by permission, size, date, and name from within the directory you are
currently located. This is good to check the size of the files you are creating.

mv file_name new_file name or directory_name - moves a file to either another file
name or into a directory. Be careful this can not be undone!

rm -i file_name - removes the file specified.

cp file name new_file name or directory_name - copies a file to a new file name or a
directory specified.

chmod 775 file_name - changes the mode for the files you are using and makes the file
executable.
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How to log into a UNIX Machine:

You will be using several types of software in order to use the UNIX machine. The UNIX
machine you will be using is called hydrosphere. First you will need to set up the login.

1. launch the SSH Client and click on quick connect, type in the
host name hydrosphere.nevada.edu
user name your login

port number don’t change

& hydrosphere.nevada.edu - default - SSH Secure Shell

| Ble Edt View Window Help

| _ L | 2 s |

HER 2, Bor A S8 % &N

|| & nick Connect || Profiles |
|

Starting applications specified in Jshome/csnelson/.wnc/Xstartup

Log file iz /home/csnelson/.wmc/hydrosphere:l. log

csnelson% exi

A T Connect to Remote Host

Sun Microsysi

canelson: s£i !] Host Mame:

Connecting td Eg

anelaonfnava User Name: !csnelson Cancel |

e Port Mumber: |22

cogmtdefaults oo=00

sftp> bye Authentication Method: I<F'rofile Settings> _v_i

csnelson%

canelson% 1s

Lasvegas.ps lasvegas.gut  nsmail/ =

csnelsons 1s -a

' LAauthority .dtprofile® .Folregis/ Laswvegas.ps

il .bash history L mtcommands .33hs laswegas. qut

.GHT_bb_infao .cshro ontdefaults .achkconfig/ nsmail/

LTTauthoricy Ldns .netscape/f SWHC S

csnelson% exit

canelson% logout L
v

Mok connected - press Enter or Space ko connect | | B0x24 l_ |g |_ |_ﬁ

click connect and enter your password.

2. at the command prompt type

vncserver

the first time you do this it will ask for a password, use the same as you have been using.
note the desktop number you are assigned. Should be something like:

New X desktop is hydrosphere: 1



GEY 430/630 — GIS — Theory and Application

3. Now go to edit, settings. Click on tunneling outgoing on the left side. Add an
outgoing tunnel. The display name is VNC, the listen port and destination port will
be 5900+the desktop number. So if you desktop number is 1 then the port will be
5901. The destination host is 127.0.0.1. Click ok and ok again. Click on Connection,
make sure its set for password not public key. Click file, save settings.

efting
LLINES

[=|- Profile Settings » Tunneling

=1 Connection
Cipher List Configure secure outgoing tunnels that are initiated from the local computer

. Authentication tothe server. Communication will be secured between the local computer

i Colars and the Server, but inzecure beyond the SErver.

‘. Keyboard The zettings will take effect upon nest login.

- Tunneling

[=1- File Transfer o ;
Sl Edit Outgoing Tunnel E]

[=|- Global Settings est Port | Allow

= Appeaancd Display Neme: OB 3 ez
Faort
Colors | Tupe: TCP -
Messad

2 User Authef Listen Part ]5901
Keyz W &llow Local Connections Only
Certific. s ; Cancel >
SSH A Destination Host: 11 27.0.01 L4

= PECS § I ! Hel
= Destingtion Paort: 15901 P .

=1+ Server AutHermmeemr =
Host Keps I8 | %17 tunneling
CA Certificates Enable secure tunneling for 11 graphic connections. An server
LOAP Servers haz to be alzo running in pazsive mode on the local computer.

[=1- File Transfer .

I Tunnel #11 cornections

Advanced

ak I Cancel J Help I

4. Type exit at the command line. Re-connect with quick connect. Login and leaving
yourself logged in on the SSH client. Now launch VNC. In the connection details

type:

localhost:desktop number

so if you desktop number is 1 then you would type

localhost: 1

Connection details

%]

lozalhogt: 1

VE WHC server:

~ L |

IJze host: dizplay
£.0. SNoopy: 2

[Display defaultz ta O if nok given)

Cancel
Options...
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A screen will pop up, you are now logged into hydrosphere. If you type pwd you will see that
the machine tells you what directory you are in. You should be in /home/GIS/yourname.

5. Now copy the files you will need for this exercise. Type the following to get those
files:

cp /home/GIS/GIS/*.gmt .

this will copy a file called lasvegas.gmt to your account.
6. Lets take a look at the file. Type:

more lasvegas.gmt

here you will see a series of commands, we would have gone over what these mean in
lecture. You may need to pull out your notes to see what it all means.

7. Lets make a map. Type the following to run the script:
sh lasvegas.gmt

8. A box will pop on the screen, move you cursor to a position on the screen and click
with your left mouse button. You will see a map pop up like the one below. Once
you have viewed the file, click file quit.

T canalsor's X deskiop (hydrosphere:1)

| state| | Page | [Partrait| 1.000] A4 GMT w343 Document o paconse || Bun Fob 11210232008

[x -116° 00" -115" 30" -115° 00" -114° 30 -114" oo

38" 30 — 3 36" 30"

36" 00 | 36" 00

8 h L

if you Is in this directory you will see you created a file called Lasvegas.ps. This is you
map that you created.
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9. Now add a symbol for the city of Las Vegas. To open the file to edit it, type:

textedit lasvegas.gmt

This will bring up a box, decide where you want and click. Here is the text file of
your script. You will need to add three lines of code to make a symbol show up on
the map. You should have this in your notes from class. The long and lat for Vegas
is:

-115.14115 36.01835

the map should look something like this:

B csnelson’s X desktop (hydrosphere:1)

-115,14115 36.01835
end

;ffggsag:ﬁ;zlw File State || Page || Portrait|| 1,000 | BB0x || @MT va.4.3 Document from pscoad | Sun Feb 1 12.25:14.2004
5 | varable 525

Spen 41167 00" -115° 30 415700 -114" 30" 4147 00"

Save All

36° 30 km 36730

S B
’7 0 50 100

DDDU 3600 \ b 367 00"
35° 30' 35" 30'
116" 00" 115" 30 115 00" 1147 30" 114700

7

10. Now make your own. Choose an area you would like a make a map of and plot at
least one symbol of a city or object on your map. Once you have made you map then
you can log out. Just close the X in the upper right-hand corner on VNC. Don’t log
out of SSH yet.

11. Now you will need to transfer your map to the PC you are working on. Click on
window, new file transfer. You should see on the left side if the PC file system and
the right side is your UNIX account. You want to move your .ps file to you PC
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account. Highlight the .ps and click on the down arrow. Navigate to your
DATADRIVE area and click download. That’s it. Now disconnect.

12. You need to clean up the map a little and attach labels. You should have noticed that
in GMT you have graticules telling you the lat and long of the map, you should also
have a scale on your map. The last step before you are completed with this map is to
add a label for the symbol you have on the map as well as add a title and your name.
To do this launch Adobe Illustrator. Open the file you just transferred. Annotate
anything on the map that would require further explanation.

To Turn In:
Produce one map to turn in the printed annotated version. On this and all maps you need to
include your name, title, and scale bar. This is due one-week after assignment, at the start of lab.

[Franstorm & Align ™ Pathfinder~___ ()
Align Ohjects:
Distribute Objects:
Map of the Las Vegas Area
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ESINE | \
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; }
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Lab 3 - Project 1
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for T = mE =l -




GEY 430/630 — GIS — Theory and Application

Part II:

Digitizing is the process of converting paper map or image data to vector digital data. In manual
vector digitizing you trace the lines or points from the source media. You control a cursor,
usually with a mouse or digitizing puck, and sample vertices to define the point, line, or
polygonal features you wish to capture. The source media may be hardcopy, e.g., maps taped to
a digitizing table, or softcopy, e.g., a digital image or scanned map. ESRI software allows us to
digitize using either hardcopy or softcopy sources.

On Screen Digitizing in ArcGIS

Our practice exercise will involve digitizing a set of features from a scanned photo. Flatbed
scanners and digital cameras are common, so softcopy digitizing is a standard procedure.
Scanned photos have some geometric distortion. However, this distortion may not be too great,
depending on our error specifications, and how the photo was taken (flying height, focal length
of camera, etc.). Digital orthophotoquads (DOQs) are scanned photos for which most of these
errors have been removed. DOQs and are being developed for the entire U.S. by the US
Geological Survey (USGS). DOQs are a common data source for resource management
agencies.

GIS data are also commonly entered from scanned photos, both because scanners are cheap,
often smaller and at least as accurate as coordinate digitizers, and if you scan a photo you can
zoom in on the image, often reducing both interpretation and positional error. Digitizing directly
on screen is sometimes called “heads-up” or softcopy digitizing.

First make sure you’ve copied the files to your working directory. Use Windows Explorer to
copy the directory name S:\GEY430 630 Spr0O4\digit to your area.

e Start ArcGIS,.

e Select a NEW blank document. | -I?

e Select the add Data button, it looks like a plus sign over a box.

e Navigate the folders in the Add Theme box to display the working directory that contains
your data DATADRIVE:\digit). You should now see a file named LasVegas SW.tif in the
display of the Add Theme box.




X

Laok in: ||:| digit j H alﬁlf_"f‘l I: ] 88|
@ a4 _Stillwaker_IR.img
Mame: || Add

j Cancel |

Shaw of type: IDatasets and Layers [~ Iwr)
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Highlight the

LasVegas SW.tif file and
click the ADD button. You
should get an image of the
south-central Las Vegas up on
your screen.

This is a scanned aerial photograph of the type often used for land cover and vegetation
mapping. Notice how the coordinates change in the lower right corner of the ArcGIS window
whenever you move the mouse. These are the coordinates for the view, and they have been
established from the image data. Also note and practice the zoom and pan utilities, activated by
the magnifying glass and hand icons on the toolbar (see figure below).

—l
Zoom In 5]
Area -------- > I @
" Unftithed  ArcMap - Arcinfo
N :
Zoom Out Area A B Jpoart eecton Lok e L
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] [ =l
L] ] & =
Screen Zoom out e gg.;_r:lm“ ea
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Pan ---------- > STF' i L
Lowi 10 Ll
. L ]
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extent -------- > 2
‘ x
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previous extent > ‘ ;
M Coordinates
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You can change the brightness, contrast, and transparency of the
image by clicking on the Tool Bar. To add this tool bar, click
View, toolbars, effects.

o 2|

w1
s

£

% Digitizing in ArcGIS.mxd - ArcMap - ArcInfo

J File Edit View Insert Selection Tools ‘window Help
DEEE ) BB X n - = | 03
General Source | Exlentl Displayl Symbolugyl Figlds I Joins&ﬂe\alesl
J Editor | [ 3 | , j Tasks ICreate Mew Feature j | Target: | Data Source
= - Data Type: Raster a
. | Folder: D:AD atahFR 31 31-51314digith
Raster: 34_Stilwater_R.img

Status : Pemarent

Coordinate System: j

Set Data Source..

X Remaove

§ Mumber of rows: 8333 Murnber of columns: 8337
Open Attibute Table Number of bands. 1
. dRel X cellsize: 0422777 ¥ cellsize: 0422777
Joins and Relates Source type discrete Compressian: Run-Length Encoding
@ Zoom To Layer Data ype. unsigned integer Data d.eplh [bits): 16
Coloimap present Pyramids: present
@ Zoom To Raster Resalution Statistic:
Band: Band 1 v
Yisible Scale Range . .
Wirimum: 1] Marimum: 255
et Data Source.,, Mean: 1427735 Std dev 798314
Classes 0

Save fs Laver File.,.

oK | Cancel Ay

F20 3 &

7

The image is a raster that is a grid or checkerboard with a value in each cell. The values are the
shades each of gray. These values are used to display (or analyze) the image. Use the identity

cursor to examine the image. Click on the ® then click on a part of the image. The results box
will tell you what values are stored in that cell. What is the cell size? (see the above box)

@ i Identify Results ®
* Lapers: |<Taprmnst lavers j
=l 36115822,k Location: [EBE57E0.221936 2396543.912320)
ﬂ = Property Walue

Stretch value 131
Pielvalue 131

Pl
= |
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Select the LasVegas SW layer, right click to select Properties, select Symbology, then select
Classified (on the left of the Layer Properties box). Notice this groups the values into 5
categories based on the “Natural Breaks” in the data. Finally create a new classification by
clicking on the Classify button on the mid-right of the Layer Properties box)

This will show you a histogram of all the cell values. Notice you can add the Standard
Deviations or Mean to the histogram with the check boxes. Think about what this information
tells you about the raster image.

First we’ll digitize at least UNLV buildings locations, as points. Look at the map at the back of

this lab, and notice the locations of the buildings. We’ll get their exact locations from the image
by digitizing. To digitize a new layer you:

10
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e Create a new shapefile. First launch ArcCatalog from ArcMap, click tools, arccatalog. From
ArcCatalog navigate thru the tree to your folder. Right click on the folder, new shapefile.

Narme: [New_Shapefic

Click on edit.

Feature Type: |F'U|nt j

Spatial Reference

Description:

Unknovn Coordinate System

&«
[~ Shaw Details

[ Coordinates will contain M values. Used to stare route data.
I” Coordinates will contain Z walues. Used to store 30 data.

0K Cancel

e The feature type will initially come up point, but you could also select line or polygon types.

e Select point, remembering to save everything to your DATAFILE, and name it something
descriptive, e.g., UNLV Buildings. The default is “New Shapefile.shp”, if you don’t name
and place it, you may save your shape file to this generic name and have difficulty tracking it
down later.

Select Projection and Import a
Projection definition from the
other layer in the Map that is

Spatial Reference Properties E

Coardinate System 1

Narme: Unknown
Details: LaSVCgaS_SW.tlf.
2
Look in ID digit j H B3| e
Select... Selgetd predefined coordinate system

mport a coordinate system and X/Y. Z and M
domains from an existing geodatasst (2.0,
feature dataset, feature class, raster].

Mew ~| Create a new coordinate systen.

mpart

Edit the properties of the cumently selected
coordinate system.

Sets the coordinate system to Unknown. Clle Add
Sawe the coordinate system to a file
Q Y Mame; |94_Stinalar_\H img Add
ok | [ Concel | Show of Ype: | Geographic dtasels = ﬂl

The projection information is now added to the Spatial Reference Properties. Click Apply to add
the projection information then OK to complete the dialog. Finally lick on OK to create the new
building layer.

11
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e Your goal is to digitize points (UNLV Buildings), lines (major Roads), and polygons
(selected Vacant land) from this image. See the map at the back of this document labeled
“Features to digitize from Las Vegas photograph”. You’ll need to zoom in and pan around to
get all the features on the map.

¢ Since we will be digitizing Roads and Vacant land, create a layer for each. Repeat the same
process for each new layer. Remember Roads will be polylines and Vacant land will be

polygons.

To begin digitizing you must first add the shapefile then you can start editing, pick a layer, and
select a edit function

Click on the Editor tool.

Start Editing
Stop Editing

Save Edits

[Mave. ..

el
,-'. Dividz..,
' Buffer...

Merge...
Wi
Intersect

i, .

SHARRING,

Options. ..

A/‘ Copy Parallel..,

More Editing Tools — p

@ Yalidate Features

L

A dialog box will appear.

\ Select “Start Editing”

After starting editing and select “UNLYV Buildings” as your target
layer, that is the layer you are digitizing.

Editar ”T‘ y > Tash: ICreate Mew Feature j | Target: Iponds j |

Notice the Task: This is how you control your actions, such as
“Create New” or “Modify Feature”. For now leave it as “Create

New Feature”.

and when you left click a point will be added to the building layer (your Target).

To digitize points move the cursor over the image. Place the cursor over a UNLV building, and
left-click. Use the map at the back as a guide to locate the UNLV Buildings, and put a point near
the center of each pond. If you don’t like the symbol color (perhaps it is too dark and you can’t
tell which you’ve done) you can change the color by double clicking on the legend entry, as you

would for any theme.
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To find all the UNLV Buildings you need to move around the image. Digitize at least 10
buildings

Remember the Pan cursor l@ Use it to move around on the image.

&P

What about scale? Can you see the UNLV Buildings when you are zoomed out to 1:20,000?
(Remember the Scale Tool, you can type a number in to zoom to that scale or use the Zoom
Cursor, as mentioned above). Scale is very important when digitizing. If you digitize at 1:20000
you will only generally get the position of the building, road or vacant land. If you digitize at
1:1000 you will be very accurate but you will be panning on the screen forever. The best scale
depends on the nature of your project, what level of accuracy you need to correspond with the
other data layers. If you right click on the LasVegas SW theme you will see “Zoom to Raster
Resolution”, click on it. Notice you now zoomed to 1:3,780 that is one unit on the screen relates
to 3,780 units on the ground. Because you are at the raster resolution (the dots per inch the
image was scanned at) each pixel on the screen represents one meter on the ground. Now for our
lab project even this scale is too fine, so lets settle on digitizing at 1:6,000, that is a good
compromise.

Find all the UNLV Buildings and put a point in the center of each pond. (See the example at the
end of the exercise if you are having trouble deciding what is a pond; shadows can easily
confuse you)

Remember to use the Pan cursor to move around or the Scroll Bar arrows at the bottom or right
side of you screen. (=143« You can also use the scroll wheel on your mouse to roll up or
down. Practice moving around, you’ll need to be good at this for the next steps.

When you are done with UNLV Buildings, save the edits by click on the Editor button and Save
Edits.

Notice that the last point you digitized may be yellow or some different color from the rest of the
points. Don’t worry about this, it only means the point is the current “active” point. To de-
select it, go to the top Selection Menu and select Clear Selected Features. The color should now
match the rest of the features digitized.

Now switch to digitize the roads layer. You should digitize at least 10 major roads. From the
Edit Toolbar select the Roads layer as the Target. Make sure you are using the Task “Create a

New Feature”. Select the draw tool, |? Move the cursor to the start of the road you wish to
digitize, and left click. Move along the line, left-clicking when you need a vertex. Double click
to end a line. If the entire line segment you wish to digitize is not in the view, navigate around
the image as described above. Notice that if you are drawing a road line you can use the Scroll

13
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bars to move the image with out changing your draw cursor. (hint; if your screen does not

[ SR
]
||

refresh after Scrolling click on the refresh button at the bottom of the screen)

Try and draw the roads on the centerline of the roads on the image.
Mistakes? What if you goof? Put the cross of the cursor on you mistake vertex and right click.

You can use this to delete the last point
entered if you make a mistake digitizing. If
you need to you can also delete the entire
sketch and start again.

Delete Yertex

Move. ..

Move To...

Elip

Trim o Length. ..

Delete Sketch  Crrl+Delste

Finish Sketch F2
Finish Part

Properties. ..

Draw a two road segments. Like this—— |

At 1:6000 the roads seem to meet but
you can see at 1:600 the really don’t.
One road overshot the other. You fix
this by setting Options to Snap one layer
to anther when you are digitizing.

14
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To correct all you future work use the drop arrow in the Edit Toolbar and select Snapping

J Editor | 3 | y ¥ Task: ICreate MNew Feature ;I | Target: Imads

x F
Bl £ Layers Layer | Wertex | Edge | End | ,@
Bl B farm fields ponds e
* roads "™
= roads Farm fields ELS
= a2
Bl b ponds ;:;

*
94_Stilwater _IR.in ]
*
»

Next select Edit Toolbar then
select Options and set the
Snapping Tolerance to 10
pixels.

This tells ArcMap how close
the features should be to “snap
them together” Don’t set this
too high or features will snap

incorrectly to adjacent features.

A box will open next to your Layers. Select
Snapping of all vertex, edges and ends. Close
the Snapping box with the X in the upper corner.

This will force your features to “snap” together.

2=

General I Topologyl Velsioningl Uriits I EditTasksI Edit Eache'

Display measurements using I B decimal places

Snapping tolerance: 10 Ipike\s 57
Sticky move tolerance: 0 pixels

[ Stretch geometty proportionately when moving a vertex
[ Show snap tips
Stieam Mode

Stream tolerance: 8 mnap units
Group I 50 points kogether when stheaming

ak. I Cancel Apply

Continue until all indicated roads are digitized, and then Save Edits.

To digitize the Vacant land, change your target to Vacant land, and select drawing tool. Locate
Vacant land around UNLV that could be used for future building for the campus. Move the
cursor to a border of the polygon boundary (the field you wish to map) and left-click the mouse.
This starts a new polygon. Each time you left-click, you will be placing a vertex for a polygon,
until you double click, which closes the polygon. Notice once you’ve double clicked, the
polygon has selection handles, a set of boxes around the corner and midpoints of a rectangle
encompassing the polygon. This indicates the polygon is selected. Move the cursor to the next
field, and repeat the digitizing process. As with points and lines, you can also change the color to
Hollow to allow you to see the field. (double click on the color in the Theme Legend)

e

15
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If you make a mistake, use the Select Feature cursor to select the error polygon and press the
Delete key.

Continue digitizing features, at least the ones in the sample key. Feel free to do as many
Vacant land and roads as you wish. Save frequently using the Save Edits selection. During the
course of this lab, you may have to leave before finishing. You can save your intermediate
work, and stop editing. Save and Close the Map, and leave. When you come back, you will
open the project back up. You will have to Start Editing again to continue.

To Turn In:

Produce one map to turn in which contains all three digitized layers. On this and all maps you
need to include your name, title, legend, north arrow, and scale bar. This is due one-week after
assignment, at the start of lab. To make the Map easier to read don’t display the background
image. Uncheck the display box for LasVegas SW. Chose colors or shapes for the UNLV
Buildings, roads and Vacant land with show up on the black and white printer. Colors will be
display differently on non color printers.

Features Digitzed Frorm the
Black and White DO
of Las YWegas

.

L

-  —

Ligend

#  UNLW Buildings
Foads
“wacant_Land

-
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Name:

Suggestions for Improvement: On Screen Digitizing Lab

Please help me improve this lab. As incentive, any improvements incorporated (or major errors
removed) will gain you a point on your final grade total.

What didn't work in this lab, and how would you fix it?

What was the best part of this lab exercise?
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