MN LiDAR Data Packet Workshop

Exercise #1 — Getting to know tiled data

The purpose of this exercise is to become familiar with the tiled Geodatabase and LAS files that
comprise the core products of the Minnesota Elevation Mapping Project. You will explore the details of

the data, how to access it, and how to manipulate the information.

All data is stored in the C:\temp\mn_lidar_packet_workshop. From this point forward this will be

called the “Workshop” folder.

1) Start this exercise by going to START | Programs | ArcGIS — ArcCatalog.

2) Once ArcCatalog has opened, use the Catalog Contents | Preview | Descrition
Tree to open the Workshop folder Name Type
(c:\temp\mn_lidar_packet_workshop). You’ll B dem_tools Folder
notice that this folder contains a Geodatabase Elgeodatabase Folder
levation_data.gdb and three folders s Folder
named Eleva lon_data.g - .M elervation_data,gdb File Geodatabase
Geodatabase, LAS, and dem_tools. @ Exercise 2.mxd Map Dacument
| ]qaqcrepurt.txt Text File
Contents | Preview | Description
3) If you open the Geodatabase folder you’ll see — Type
that there are nine individual file geodatabases 34342-21-02.0th Fie Geodatahase
representing nine tiles of information. L 4342-21-03.9b File Geodatsbase

_d4342-21-04.9db
d4342-22-02.gdb
_d4342-22-03.qdb
d4342-22-04.qdb
4342-23-02.qdb
H4342-23-03.9db
H4342-23-04.gdb

File Geodatabase
Filz Geodatabase
File Geodatabase
File Geodatabase
File Geodatabase
File Geodatabase
File Geodatabase

4) 1f you open a tile Geodatabase, you’ll see the contents of the
file that make up the tile data packets for the Minnesota
Elevation Mapping Project. Notice that there are two
“Feature Datasets”, one feature class and one raster.

While all tiles will contain Contours, bare earth points and a
DEM, not all tiles contain buildings or water features so
those feature classes may, or may not exist for the tile you

= £ geodatabase
= |3 4342-21-02.9db

= 'ﬁ Conkour_Daka
1] Contours

= 'ﬁ Terrain_Data
(%] Bare_Earth_Points
[=5) Hydro_Ereaklines

B buildings
% 8 pemoy

are examining.
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Exercise #1 — Getting to know tiled data

AT ArcCatalog - Arclnfo - C:\mn_lidar_packet_weorkshop\geodatabaseld342-21-02.gdb\Contour_Data‘\Contours

5) Click the Preview tab in the right- AT T T T T T T T Ty T TPrr e
hand window, then in the left side of A s o e o 08 e et
the window access a tile’s 2’ contours e 8 7 [Ganes] P oscroon

8] Fobder Connections

in the Contour_Data feature dataset. S

# B s
5 fenadenisz
5 ] pew
0[] DM Cpense Fame
# [ Documents and Settings

6) In ArcCatalog you can use the
toolbars to zoom in and out, pan L
around, and get information about a S B e
particular line segment. Zoom into an .
area and retrieve information about a " s
contour using the INFO tool. Notice (Do

the Elevation and Contour_Type 8 ot

fields and the information they i foig

display. N mmeges | e [Gom 3

7) View the Hydro_ Breakline feature class in the e

T err a.l n_D at a fe atu re d atas et Location: f “mn_lidar_packe!_workshop\geodatabase\4342-21-02.gdbt Terain_DalatHydio_Breakli +| -

Cetalooliles Conters | Frevie | Desciiption

(5 aislis lidar_markshap

£ arpwise

5 kel

=) £33 mn_lidar_packet_workshop
# 5 dem_tools
El ahase

g
= 13 4342-21-02.qdb
= [0 contour_Data

(=) contaurs
= B Terrain_Data
=

(&) buidings

8) View the Bare_Earth_Points feature class in the o e ————
Terrain_Data feature dataset. Lo Bex BiEEL Q@BIB0 P, AANO ¢ Bl&,

Loeation; | C:vmn_lidar_packet_workshophgeodatabaretd342-21-02.0db\ Tenain_Data\Bare_Eath P v | _

Conterts | Preview | Description

idlerc
® & _rpes

5 anudemsz

5 pEw

[ DMR Expense Farms
5 Documents and Settings

9) The bare_earth_points feature class appears as a
black blob. That’s due to the density of the points e soten
and the default marker symbol that is used to S

display them. If you zoom in you’ll see individual =% catar e

points. a2

() Hydro_Breakines
(&) buldings
# v o | Peview [Beogaphy v

422107 6799 4911499.0857
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H H H o ArcCatalog - Arclnfo - C:\mn_lidar_packet_workshopigendatabasey4342-21-02.gdbbuildings \ZHE\E\
10) View the Buildings feature class. U Y
&5 BE x50 S REBE P QN9 ¢4 Eh“j
Location: | :ymn _idar_packst_workshop! 4342.21-02. v\i
EENEE

Contents | Preview | Description

1= o Folder Connections

=y
5 iderc .,
£ rpcs L s
5 anudemsz . o
[E=fvals

# 5 DHR Expense Forms
® (3 Documents and Settings R
5 pownloads -
&5 o \
[ gislis_lidar_workshop H
3 arpwise
5 tntel
= ] mn_lidar_packet_workshop
5 dem_tools
= £ geodatabase
= 13 4342-21-02.0db
= 7 Contour_Data
(=] contours
& 27 Terrain_Data
(] Bare_Earth_Paints
(B Hydro_Breakiines
(& buildings

& 3 pemoL o | Preview [Geogachy v

4T ArcCatalog - Arcinfo - C:\mn_lidar,_packet_workshoplgendatabase\4342-21-02.gdb\DEMO1

Fie Edt View Gp Geoprocessing  Customize Windows  Help

plens BO x| B HQEEBT e, AR N0 (@]
. Location: \E \mn_lidar_packet_warkshopgeodatabase!4342-21-02 gdb\DE MO - ‘i
11) View the DEM. GREL

Contents | Preview | Description

older Connections ~

5 Anudems2
[ pe
[E51 DNR Expense Forms
[E5 Documents and Settings
3 pownloads
3 Garmin
[ gisls_lidar_workshop
[ grpwise
5 ttel
= I mn_lidar_packet_workshop
3 dem_tools
= £ geodatabase
= 3 4342-21-02.qdb
= [P contour_Data
(=] contous
= [ Terrain_Data
() Bare_Earth_Points
(& Hydro_Breakines
&) buldings

ZETm o | Previen | Geography -

File Geodatabase Raster Dataset selected

5 ArcCatalag - Arclnfo - C:\mn_ﬁdar_packet_woﬂuhop\la_@lﬂlﬂ

12) Now change the view back to the GICRECCC G s ol Susomize Winows Hel X
Contents tab and access the LAS Liatii D\mi pa::et kot RUEEE T e — -
folder. You’ll notice that there are an BB Q S
equivalent number of tiled LAS files. If | caiog tree 2 X [[Contents| Freview | Desotpion
you change the view back to the = B3 mnlidsr_packet workshop i

. . £ derm_toals
Preview tab, however, you’ll notice 5 geoctane i
that nothing shows. That’s because - P H

ArcCatalog does not recognize LAS ' % oo

21-N4.las

files so it does not know how to display | % B4222-021
the contents . . . ! B 4342-22-04.1as
] 4342-23-02.0as
f ) 4342-23-03.0as

] 4342-23-04.1as
13 elevation_data.gdb

L3 workina.adb
4 [ | +

The selection cannot be previewed. |

Preview:

Folder selected
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13) Let’s take a more in-depth look at the data. Close ArcCatalog.

14) Start ArcMap. Open document called
Exercise_1.mxd found in the Workshop folder.

15) ArcMAP will load the
contents of the map
document. You’ll see that

there are six layers present:

a)

b)
c)
d)
e)

f)

LAS Layer -9
LAS files as an
LP360 layer
2’ Contours
Buildings
Hydro
Breaklines
Bare Earth
Points

One Meter
DEM

The Bare Earth DEM will
be displayed.

16) Make them visible in the Table of
Contents (TOC).You’ll notice the same
thing you saw in ArcCatalog — a basically

black display.

Q Exercise_lmxd - ArcMap - Arcinfo

-

ac e
Lok in: . min_lidar_packet_warkshap @ 2 = m‘l Eﬁ
< MHame Date modified Type
e clip_elew 97272011 10:50 A6 File folder
Recertilsces dern taols 9/27/2001 958 AM  File folder
! elevation_data.gdb 92772011 12:23 PM File folder
geadatabase 9/27/2011 10:00 AhA  File folder
Desktop infa 9/21/2011 10:50 A0 File folder
las 92372011 10:05 AN File folder
¥ warking.gdb 972772011 12:23 P File folder
Libraries @ Exercise_Lrxd 5/25/2011 3:25 PM ESRI &rche
Computer
@ m »
N 3 File name: Exercize_T1.mxd -
etwor]
Files of type: IArcMap Documents [*.mxd] VJ I Cancel ]
[] Open as read-only
Q Exercise_lumuxd - ArcMap - Arcinfo |l S
N g
File  Edit ‘iew Bookmarks Insert  Selection  Geoprocessing  Customize  Windows  Help
* A L ¥ (=] WK KA +
DE}"EF' % ;'1‘{'%@”0 xxrx* @' k@ uu.umllrj;
FIMT (.net) ~ o -
Table Of Contents X m
SCE BH = 2
-] = Minnesota LIDAR Map Packe! » §
= [0 LAS Layer
Elevation
LAS File Boundaries
| Inloaded
mm | oaded for Read =
Loaded for \rite
+ [ 2' Contours
+ [ Buildings
+ [0 HydroBreaklines
el Biare Earth Points
= One Meter DEM
Walue
[ High: 312.97
-
“Lowe: 22623 A
L] m 3
Drawing~ R O- A~ @] tial *10 B I A2 2
= | B [

OEa =}
FIMT {inet) ~
Table Of Contents

[Eeo8 B@

iR M@kl e

File  Edit View Bookmarks Insert  Selection  Geoprocessing  Customize  Windows  Help

-0 6@ 7 BEIEE

= = Minnesota LIDAR Map Packe
o O LAS Layer
Elewation

LAS File Boundaries
= |nloaded
w== | naded for Read
Loaded for Write
+ [0 2' Contours
+ [ Buildings
# [0 Hydro Breaklines
3 Bare Earth Paints
= Cne Meter DEM

1 -

m

yeas @l |y -
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17) In the Bookmarks menu choose the bookmark called Downtown

St. Peter.

18) Notice the gaps in the Bare Earth Points —
these are buildings that have been filtered
out of the LAS data.

19) Bare earth points are stored as “MultiPoint” features. That
means that for every record in the table, there are one or more
points associated with it. Open the table for this feature class and >
what you’ll see are 1,148 points with three attributes OID,
Shape, and PointCount. Notice that there are 3,500 points per

record in this table.

20) Using the Selection tool, select a record in
the table (click far left side of a record). A
bunch of points get selected, like the image
right.

This means you cannot query the dataset or
get information about a point’s elevation.
You’ll have to convert the points from
MultiPoint features to Point features. This is
done using the Multipart to Singlepart
tool found in ArcToolbox.

Q Exercise_l.mxd - ArcMap - Arcinfo

File  Edit  “iew | Bookrmarks | Insert  Selectior
D E, =] I-EH [!!| Create..,
FIMT (et = [ Manage..

Table Of Contents Dowrtown St Peter

Q Exercise_1.mxd - ArcMap - Arcinfo

|| e ]

File Edit ‘“iew Bookmatks Insert Selection Geoprocessing  Customize  Windows — Help
Oe@s 2 2B Q@I K -
FIMT {.net) =

Table Of Contents B x
0GB B
= £ Minnesota LiDAR Map Packei ~
= OO LAS Layer
Elevation

LAS File Boundaries
= |Inloaded
=== naded for Read
Loaded for Write

kOB D L

ya:ea5 @l | =

Table =
Bare Earth Points X
olD * Shape * PointCount -
1| Muittipoirt £ 3500
2 | Muttipoint 3500
3 | Muttipoint 3500
4 | Muttipoint 3500
3 | Muttipoint 3500
6 | Muttipoint 3500
T | Muttipoirt 3500
A | ik 7 o] 2
oA 1 v v |[[E|BE ] 0 outof 1148 Selected)
& Exercise_1.mxd - ArcMap - Arcinfo @@

Fle Edit View Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help
O2B& BB x| b2 vl EGEEC $ea?
QAM@ e [ Tix@ 7@ NS TR,

LP360

+L

Layer | LAS Layer | 151856 Points Dravn [0.13%]

Table OF Cantents 1 x

EHoocs BR L
= = Minnesota LIDAR Map Packet
@ O Las Layen
@ [ 2 Contoufkld &
# [ Buldngs | 5 - B&- By [ oF x
o Ll Hydro Bl o arth points x

=

oim: | Shape* | PointCount ~
624 Multipoint Z 3500
625 Multipoint Z 3500
626 Mullipoint Z 3500
827 Multipoint Z 3500
626 Mulipoint 2 3500
629 Mulipoint 2 3500
630 Mulipoint 2
631 Mulipoint 2
632 Muipoint 2
633 Mulipoint 2
634 Mulipoint 7
635 Mulipoint 2
636 Multipoirt 2
637 Multipoirt £
638 Multipoint Z
638 Multipoint Z
B40 Multipoint Z
B41 Multipoint Z

= B One Metef
Yalue

g b
“Low : 2

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500 3

r E b

o« 7 or

(1 out of 1145 Selected)

Bare Earth Poirks

Drawing~ R (<) & L]~ A * 0] Bl

V0 vlp 1 U AP

473568.687 4308632337 Meters

AGE @ D1 B-2ES

Borete0 e | =

Page 5 of 11



MN LiDAR Data Packet Workshop
Exercise #1 — Getting to know tiled data

21) With the one reCOTd Selected Q Exercise_Lmxd - ArcMap - Arclnfo E@Iﬂ
CIICk the SearCh tab In File Edit ‘“iew Bookmarks Insert Selection Geoprocessing  Customize  ‘Windows  Help
ArcMap. Deds 88 C R Q@I e RE-0 8@ BN
FIMT {.net) = ; ;
22) Click the Tools category, then MEELAEC ontents Tl 2 X E
t ein Multl art L—' &;\El, ﬁ@ i 4= |@:|ﬂ Local Search - |2
b
yp p ' = = Minnesota LiDAR Map Packei ~ ALL  Mzps  Dztz=  Tools =
= O LAS Layer -
Elewation |mult|part Q
- - - Search returned 2 items. Help
23) Click Multipart to Singlepart
(Data. Management) | LAS File Boundaries #,, Multipart To Singlepart (Data
= lnloaded Management)
Creates a feature class containing singlep...
= Loaded for Read E toolboxes\system toolboxes\data manage...
s | paded for Writ
oz Cz:tSursm e "\% Dissolve (Data Management)
o Aggregates features based on specified at...
[ Buildings toolboxes\system toolboxes\data manage...
[ Hydro Breaklines 4

"\ Multipart To Singlepart

24) Drag the Bare Earth Points

- Input Features Multlpar‘t To
Ia‘yer from the TOC Into the |Bare Earth Points ﬂ g Singlepart
Input Features bOX Output Feature Class
Cimn_lidar_packet_workshopiworking. gdbisinglepart_paints Creates a feature class

containing singlepart

25) For the Output Feature Class, features generated by
separating multipart input
save to the Workshop b

folder\Working.gdb, calling
the new feature class
singlepart_points.

Ok ] [ Cancel ] [Environments... ] [ =< Hide Help ] ’ Taool Help
26) Click OK.
Table =]
27) When complete, open the attribute table — how many points | EME ML
. - - are Ea oints X
are there now? Notice that there is no Z (elevation) value T -
yet. We have to add a new field to obtain this information. » [ 1] ot 2 3500
2 | Muttipaint £ 3500
3 Muﬂigoirﬂ I 3500
4 | Muttipoint Z 3500
5 | Muttipoint £ 3500
6 | huttipoint £ Fa00
7 | Muttipoint £ 3500 il

TR 1w E {0 out of 1148 Selected)

28) In the table click the Table Options button and choose Add Field. EEEEETE

B Find &Replace..
BL  Select By Attributes..,

B Switch Selection
[§ Selectall

| Add Field..
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29) Type a name of Elevation.
30) Set the field type to Float.

31) Click OK.

32) Now that the field is established we can populate it using the elevation
information stored within each Shape itself. Right-click the new field

named Elevation and choose Field Calculator.

33) In the Field Calculator make the
Parser Python.

34) Click the Load button.

35) Navigate to the Workshop folder and
highlight calcZValue.cal.

36) Click Open.

37) OK.

38) The elevation field will be populated.

["Add Field w

Hame: Elevation

Type: I Float - ]

Field Properties

Allo MULL Walues es
Defaut Walue

Alias '

o) G

J

T:'[
Elevar+

= | =  SortAscending
sMull= | = Sort Descending
=Mull= Advanced Sorting...
=Mull=

=Mull= Jummarize..,

=Hlull= ¥ Statistics..

Mull= |

Y | Field Calculator...

Field Calculator

Parser

() WB Seript @ Python .
Open
Figlds: Q 5 =
OBJECTID Look ir: wn_lidar_packet_workshop - @ @
Shape a
PaintCaunt B Mame Date modified Type
ORIG_FID ""/H’ clip_elew 972772011 10:50 &M File folder
Elevation Recent Places dern_taols 927/2011 958 A File falder
! elevation_data.gdb 9/27/201112:23 PM File folder
i geodatabase 972772011 10:00 AM  File folder
Desktop infa 9/27/2011 10:50 &M File folder
= las 9/27/201110:05 &M File folder
[¥] show Codeblock. :‘:’_\ weorking.gdb 972072011 $:42 AM File folder
Pre-Logic Script Code: Libraries calcZValue.cal 572472011 1:48 PM CAL File
def getZishape):
poink = shape.getPart(0) ’-L
z = paint.z T
return 2 Computer
e
‘.& 4 T 3
Metwork
Elevation = File name: | - Open
getZ{lshape!)
Files of type: | Expressions [ cal] v] ‘ Cancel I
Clear | l Load... J | Save... ‘ | Help |

0K ‘ Cancel

e W aes

- - R ‘
singlepart_paints x
Q0 * Shape * PointCount ORIG_FID Elevation

1 |Point £ 3500 624 23503

2 | Paint £ 3500 624 235.03889

3 | Paint £ 3500 624 23503

4 | Point £ 3500 624 23477

5 |Paoint £ 3500 624 23475

6 | Point 7 3500 624 23475

7 |Point £ 3500 624 23469 il

A | Prirt 7 =E0N A7 EETET

o4 e om E (0 out of 3500 Selected)
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39) Take a few minutes at this time to view the other data layers. Turn them on and off in the TOC. 5 )
Use the Identify tool to examine their attributes.

40) Now create a hillshade representation of the elevation data. In the Search tab type Hillshade.

41) Click Hillshade (Spatial Analyst).

42) Drag the One meter DEM from the TOC
into the Input Raster.

43) Make an output raster in the Workshop
folder\working.gdb called hillshade.

44) Keep the default azimuth and altitude
values.

45) Because the vertical units are the same as
the horizontal units, keep the z factor of
1.

46) Click OK.

47) Once complete, the tool will add the
output as a grayscale image showing “the
lay of the land”.

Input raster “ | Zfactor (optional) =
IOne heter DER LI @
Output raster Number of ground x,y units in
“C;.'l,-liﬁﬁ._ii-t.:l_a-rjjacket_workshop'l,working.gdb'l,hilllshade @] one surface z unit.
Azimuth {optional). ' .

315 The z-factor adjusts the units of

measure for the z units when
they are different from the x,y
units of the input surface. The z-
[] Model shadows [optional] values of the input surface are
multiplied by the z-factor when
calculating the final output
surface.

Altitude (optional) :
45

m

Z factor {optional)

If the x,y units and z units are in
the same units of measure, the
z-facter is 1. This is the default.

If the x,y units and z units are in
different units of measure, the z-
factor must be set to the
appropriate factor, or the results
- will be incorrect. For example, if
< 1 |+ your z units are feet and yourx,y

[ OF ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help ]

Q Erercise 1 - Archlop - Arcintc I
OEES LEHB x| 9 b 12540 2 BRI % x?
AT (e B O LD SO @R A A

Table Of Contents 1 x

EEEN-EillE
2 = Minnesota LiDAR Map Packet

= O LAS Layer
Elevation

LAS File Boundaries
=== |Inloaded
w== | naded for Read
s Loaded for Write
= O singlepart_points
@
O 2' Contours
O Buildings
O Hydro Breaklines
[ Bare Earth Points
=] hillshade

Walue
High: 254

Lo s )

48) Now create a slope map. Use the Search tab to open the Slope (Spatial Analyst) tool wizard.

Page 8 of 11



MN LiDAR Data Packet Workshop
Exercise #1 — Getting to know tiled data

== ]
49) Drag the One meter DEM from ~ seee S
the TOC into the Input Raster. Input raster “| outputraster »
|One Ileter DEM j
. Oukput raster The output slope raster.
50) Make an OUtPUt raSter In the Ciimn_lidar_packet_workshopiworking, gdbislope
Workshop folder\working.gdb Output messurement (sptional)
DEGREE -
Ca”ed Slope Z Factor {optional)

1

51) Keep the output measurement the
default of DEGREE.

52) Because the vertical units are the
same as the horizontal units keep
the z factor of 1.

4 n 3

53) CIICk OK [ oK ] [ Cancel ] [Environments... ] [ <= Hide Help ] [ Toal Help ]

@ brrise 1 - v R

File Edit ‘iew Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help

54) Once complete you’ll get a raster _ ! '
layer on the screen where the DeEda B8 X9 |- [1254 I EE R D Fe a2
FIMT {.net) =
colors represent the degree of e o

slope for that cell. EERELN-EE

= = Minnesota LiDAR Map Packei »

= O LAS Layer
Elevation

LAS File Boundaries
= |nloaded
= | paded for Read
Loaded for Write
= [ singlepart_points
®
O 2' Contours
[ Buildings
O Hydro Breaklines
[ Bare Earth Points
= slope
Walue
High : 66,1396

m

Lo )

55) Lastly, let’s have a look at the LAS files. Start by:
a. Making sure the LP360 Extension is turned on (Customize | Extensions menu option),

b. Turn off all other layers,
c. Zoom to the Full Extent
d. Turnon the LAS Layer
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56) Your screen should look like the
display to the right.

What you are viewing is a set of
LAS points across nine tiles of data.
The red boxes represent the
boundary of the individual LAS
tiles.

Q i v - At - e

File Edit “View Bookmarks

Op@as 28

FIMT (inet) =

Table Of Contents

Eloos BRE

Insert  Selection  Geoprocessing  Custornize  Windows  Help

= |nloaded
== | oaded for Read
= Loaded for Write
= O singlepart_points
*
O 2' Contours
[ Buildings
O Hydro Breaklines
[0 Bare Earth Paints
= O slope

Walue
High : 66,1396
Low: 0

© O hillshade

= O One Meter DEM
Walue
. High : 312.97
-

“Low: 226.23

LAS File Boundaries

o173 P EFEEO R xR QEQ I«
LP360~ | Layer: |LAS Layer v | 151856 Points Drawn (0.13%) LwE s |
. x
N
= 4 % ¥
; e X
B Bl
e e

m

A ; !
ARl g
i g

57) You can turn the tile boundaries off and on using the buttons on the LP360 Toolbar.

LP360 ~  Layer | LAS Laper A | 151856 Points Drawn [0.13%)

er | All Paoints v ﬂ

LARE & F -8 LI@.@ .
_

4

58) You can view the various point classifications using the drop-down filter tool on the right side of
the LP360 toolbar. By default, it is set to “All Points” but there are filters for Bare Earth,
Buildings, Vegetation et cetera . . . Experiment by viewing the various filters and then zooming

in to various points on the map.

59) You can also view these points in 3D by opening the LP360 Viewer Integration Toolbar
(Customize |Toolbars | LP360 Viewer Integration.

60) Viewing in 3D is a two step process:

e. Opening the 3D Viewer Window and,

f. Selecting an area of interest

61) Some hints to help you:

m [ ] [ g,{pﬁ.@u@ @+

Toggle 3D
viewer on or off

a. Select a small area of interest for faster screen redraw.
b. Zoom and pan using the right and left mouse buttons.

Select area of interest
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H 3D Yiewer Window
A few sample graphics R T

from the LAS files:

Vegetated area within river
valley

KDraw e
3D Yiewer Window

= T@ LA Filter: | &1l Points

Downtown St. Peter

Drawing complete, 40878 Points Drawn (20,0%) Wertical Scale; 1,0000 F1 for Help

62) You have now completed Exercise 1. Close ArcMap (there is no need to save the project) and
stretch your legs.
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