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<1- Introduction
Overview = '
= Logistics
= Course content
= Introduction to GIS concepts

Teaching methods ; ‘m ; _,
- Lectures.. -Demos - Exercises ' ’
- Class materials : - Exercise book . Course GII o i

What is a GIS?
- An integration of five basic components
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GIS functions: o 55 of 5{ J 3/1
- Capture - Store Query Analyze - D1sp1{- - Output
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Paper maps — digital data — GPS-— coordinates -... -
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Query .
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" Identlfymg SpE:ClﬁC features
» Identifying features based oly’cot
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- Proxnnny - Overlay Network .
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Components of geographlc data
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» Three general components to geographic information:

- Attributes — Geometry - Behaviour (R\_d )
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Overview of applications - p .
o All ArcGIS products share common applicatlons L) A(L_’ 2ed J oo

. ArcMap, ArcCatalog, ArcToolbox : *') ) e PR
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o Directory structure and navigation < .[{L_J\ ,\,cli’_rg\_}l’ﬂ Cﬁﬁz\
o Documentation - -. Ao 5B A9 09

= QObserve ArcMap — = | f C—O
o Add data L,/LL..J]LJ\JD f)-—a.)j”(fff_! AD_u-:-d

o Display and query data. . - C-) (_, L)DJ A [5,09
o Zoom and pan tools U\) S D%‘Qé- MLP)!’

...o..Save.a.map document Ljﬂ_; aalszl) C_.Q__JLPEJ JS—J ({‘HU

= Observe ArcToolbox — ,Lxﬁj
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» Exercise A: Run the class database setup program Z p_))J Z 2 4

" Exelclse B: Use the software to:

o Start ArcMap A See e

‘o Examine some feature layers and their orgamzatlon J
o Identify relationships between geographic features vV =
o Associate descriptive information with a layer K/tuia“ 0‘63}'
o Identify specific features iy P Sk B2 sbivd) &
o

Select geographic features based on certain cond1tlonj]j__,)e’ Lo & d—«i\ l._x.J )
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: 2- Displaying data
Overview
* The ArcMap interface and tools
* Data View and Layout View : :
* Layers, data frames, and map elements .
* Layer properties for symbols and labels.
* Scale dependant display "
* Spatial bookmarks - e i
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s he ArcMap interface
Title bar — T a

Menu bar !
Standard toolbar—

Display area
Table of Contents—| piay ’

Dockable H

Context menu ="

Draw toclbar —
Status bar—_.

O

7
- Tools toolbar
Tear-off and dorckahle

¢ Primary display application
e Perform map-based tasks

- Displaying - Editing - Querying - Analyzing - Charting - Reporting

Data View or Layout Vie

? e . .
- Il anplis w LA
- Data view for display, queries, editing and analysis
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« Layer
- Represent symbolized
spatial data
9 :
. « Data frame
N '\ s —
"L( 2 \ 5-}.--"—3 - Organizes layers
\ -y \\ = Map - )
it v -C ~~Contains data i pe—
i frames, layers, g R T TR L
and map elements - ) : . 55
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x Layers '
- Reference spatial data sources -
- Set symbols, labels and other properties
- Manipulate through context menu = s ;
;E’;ur:p; . | ‘
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Data frames
# Data frames are containers : :
for layers
+ Maps can have many data
frames
; "
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+ Activate data frames to view s,
from context menu
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O @) 6 Maps()

- Holds 1a)fers, dg‘@; frames, graphics, map elements
- Stores information in a map document (.mxd) file

B Courtries
REGION
[77} E astein Euicpe i
£ Eurapean Russia
I Nathem Euope 4] -
[ Southen Euope ]
[ Westem Ewope

= & Wold

- = [ Capital Cities
o

= @ Countries
g
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Managing the Table of Contents

Q # Drag layers up or down to chahge display order
# Smart defaults for layer draw order i
+ Point; lines on polygons

il on

o Layers draw in the Table of Contents
order, from the bottom-up . |

{. ] \'ll ¥ s
-/J_,‘ ' ¢ Rename data frames and layers

e
Gw Remove Fayers

@)0 Display or Source tabs
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Changing symbol properties
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Scale-dependent display
€ Reduces clutter
€ Reduces drawing time
€ Layer display property

Layer symbology in ArcMap

Features
¢ Single symbol )
& " ’ Features
f/\ » By attribute value .=
= q.c:ategorles I R L Quantiier .
Y + Unique values

» Match to symbols in a style
7« Quantities
» graduated colors or symbols,

. proportlonal symbols

¢ quantity by categcry

Saving a layer file _
* Save symbology for use in other map documents’
= Layer files : lyr extension

- .lyr extension
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Labeling features - E |
@ Label features dynamically nsmg attribute values
€ Layer properties control appearance and position ’
¢ Convert labels to annotation features . 5

Magnifier and overview windows :

4 See more detail or overview
without changing display

i g:e Edt yw Lrsell

Move over
display like a . 7
magnifylng
glass 2

Shows full :

extent of data ivis0we

Exercise overview _ . £ ;
- Add layers - Change layer names

- Classify and symbolize spatial data ;
- Label features : : ,
- Create a map layout i , ;
- Set map scale : : ; : "

- Save map document 3
- Challenge: Save labels as annotation




3- Querying your database.
Overview
* Tools for examining your data " o
- Map tips, Identify, Find, Measure, Hyperlink TR
- Working with the selection tools -
- Why do you need a selection ,
- Available selection tools =
- Selection methods and layers a
- Spatial selection
- Attribute selection , ,
- - Calculating summary statistics ~ ~ '
Map tips and hyperlinks
= Display property of a layer . L 8
= Map tips P G “-z =
- Pointer location displays specific attribute TR ,4(;:::“1
G jﬁ‘ ]
;.i:zq e ‘E;
= Hyperlinks
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Identifying :
* Popup attributes for a specific feature

& Euope

3 CNTRY_NAME France

iPOP_CNTRY 57757060
{SOKM_CNTAY 546728875

JCURAR_TYPE  Franc

¥ Shape

iLﬁNDLDD(ED M
gl

FIPS_CNTRY  FR
GMI_CHNTRY  FRA

SOVEREIGN  France

SOMI_DNTRY 211082

CURR_CODE  FRF

Finding _ _
* Locate a specific feature or attribute -
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Measuring .. _
* Find linear distances
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Query ' .

* Identifying specific features

] <Top-most layet>

L FCTCOUNTIES

B

: Shape Polygan

A NAME

] S}ATE__I‘{AME Florida
cy Jrsshism i atns e

Florida counties with a .
population greater than 300,000
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Using spatial relatlonshlps
* The relative position of features determines relat1onsh1ps

I-80 connects
San Francisco
and New York

San Francisco is 3 _ ‘\J [-80 has fength
contained in California and direction
Analysis

- Proximity - Overlay - Network’

Why do you need a selection?

- Use to select other features , - Edit
- Focused analysis ' * - Report
- Create a new layer *+ - Export
- Convert to graphics . - Calculate statistics .
Available selection tools : _
* Interactive, attrlbutes locatlon , graphics i
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Interactive selection options .
* Options from Selection menu
- Select features partially or completely
within the box or graphic(s) - *

- Select features corg_ipletely within the
-box or graphic(s)

- Select featurés that the box or
graphic are completely within

Interactive selection methods

* Specify selection method S&ection menu

- Create New Selection
- Add to Current Selection

- Remove From

- urrent Selection
- Select rom _
Current Selection

Selection methods and layers
= Specify from Selection menu
- Layer(s) to select from

- Selection method

13

Create new
selectlon

Add to the
selection

Remove from
the selection

- Select from

selection
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Attribute selection - e
* Use an SQL statement to select features
* Save and reload selection expressions

o vna o

"AEBFEVHAME™

“FIFS_CGDE"

“WI_EHIRY
“TOHTINENT™

] .
Field Value

|Operator

Select by location (spatial query)
» Use features in one layer to select.features in another

RL‘ o >

|| cities intersected by

selected counties : *

Location selection methods - ‘

* Select by Location offers many selection methods ' p
- Intersects - Contain | | :
- Are contained by - Shares a line segment
- Shares a point _ - Within a distance
- Are identical - Others...

14 ‘ :



Selection by graphics
* Draw a graphic to select features
#®  Works with interactive selectlion methods

i .'/'J‘.-:.-
Calculating summary statistics
= Select ‘
o Features 4
LAY DS i E:: ) .;
o layer | ;
SRR - 0 5. S, ]
i .
B
.
4
Exercise overview | & -8
= Add map tips and identify features _ i
* Find a specific feature . -

s
P
3
b

* Take measurements

= Make a spatial query ‘

= Examine your selection in the tables -
= (Calculate statistics for your selection

» Create a selection layer

» Explore other selection methods

» Making attribute selections Bl

» Challenge: Export a layer to a separate file

15




4- Working with spatial data
Overview
* Linking features and attrlbutes
* Data formats
* Metadata
= Geography Network
Introducing feature classes
*  (Collections of features with the same type of geometry
* (Can create point, line, or area feature classes

Many different line objects

Single linear
feature class
“Roads”

[l

Spatial data formats:

- ArcGIS can work with spatial data in multiple formats

Data format: Shapefile
*  Single featurg class
= Attributes stored in dBASE table

Data format: Coverage
» A folder containing multiple feature classes
* Can store point, line, polygon feature classes, and more
= Attributes stored in a separate INFO table

Data format: Geodatabase :
* Stores spatial features and their attributes in the same RDB'MS |
* Feature classes can be stand-alone or grouped in a feature datasel
* Feature datasets model spatial relationships

Data format: CAD files
* Computer Aided Design files (DXF, DWG, DGN) |
* Edit after conversion to cqverage or geodatabase feature class
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Tmages and grids . - - ?

-

Tabular locétions
- Table to point feature class

Introducmg metadata . i =
» What is metadata? S
* Metadata tab: - Description - Spatial - Atiributes
= (Create and edit metadata
‘= Display metadata using different formats
-FGDC -ESRI -XML '

Usmg Geography Network data
= Map or Data services
= Data clearinghouses
= Geoservices and solutions
* The Geo graphy Network Explorel

Exercise overview
= Exercise A
~ Create a new folder connection in ArcCatalog

"~ Examine shapefiles, coverages, geodatabases, CAD, and raster formats

* Optional Exercise B
- Online Geography network exercise

17
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5- Working with tables
Overview ‘ - ; :
* Table structure '_ i
* Data types =
* Table manipulation P " .
* Connecting tables i ' .

* Workirig with graphs and reports

Tables - .
* Descriptive information about features © .
» Each feature class has an associated table °

~® One row for each geographic featur
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Basic table properties
- Records/rows and fields/columns

- Column types can store numbers, text, dates
- Unique column names . ; :
Columns '
»  |Rowid|"ZONE_CODE |i " DESCRIPTION : _
: 1|000 NODATA R
R AER T Attribute
Rows G Aiport values
4|COM {iCommerciel | |
S{FLO rlooded
BND “findusve /
7 NS Institutinral
0s |T—-—-‘T—‘—fﬁ?§p£::e_/—“
_ . SRES ~ |Residenial <
1015DP Special Development Flan
: 11|THS Tirnstionnl E
18 £ s

[ |
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Tabular data field types
» Different field types store different kinds of values

"= Choose the right field type for the right value -
= Field types vary according to table format
Date of Comet Shoemaker-Levy impact: 7/16/1994

£

A

Text

.bate

Short

Long -

BLOB-

Float

Jupi

ter

7/16/1994

16

142984
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Table mampulatlon
=  Open table in ArcMap or preview in AlcCatalog

- Sort ascending or descending
- Freeze/Unfreeze columns

- Statistics

" In

ArcMap

- Select records

- Modify table values

Associating tables

e L S B T

75 T O 6

= (Can store attributes in feature table or separate table
» Associate tables with common column key values
= Must know table relationships (cardinality)

Feature attribute table

i

i

FID Shapelmjpﬁmurrm}zoua IONE-ID|20NE roﬂ
72a[Polygon (139761 1] 3436 182685761 | 28 31.RES
“30!Potyan (1831013 1227894790065 wl TR AR
[ 3 (Pobygon 11354 333 263 1550402356 31 35:4ND
32{Pulygon 1061645 4332612163 R WREES
~ 33{Falygon .grzsml 118237455404 A e 11T
34| Polgon (1514168 §12,9035032412 7 36.000
[ 35 Pohaon (4457473 §79.3193025836 - 35 3 1D
36| Palygon | 7406259, 1254269129106 3| 37150F
[11033.95] 4397206400505 | —FIHEES
''''' - £4 A2BEI0 261116
(5373144 4440 706737675 |
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Additional |

' l attribute table

[Rowid | zoNE_CODE |7

 DESCRIPTION

e
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Table relationships
* How many A objects are related to B Ob_] ects?
» Types of cardinality -~ : .
One-to-one, one-to-many of many-to one, and many-to-many
= Must know cardinality before connecimg tables
One parcel One parcel Many parcels liany parcels
has one owner  has many owners have one owner “have many owners
Joins and relates
- Two methods to associate tables in ArcMap
; - Join appends the attributes from one onto
the other based on a common field
- Relates define a relationship between tvwo tables
""" “Connecting tables with joins
= Physical connection betwegn two lables .
= Appends the attributes of two tables
= Assumes one-to-one or many-to-one cardinality -
n ' A
Soil Soil_desc
B Atiiibites of soil i
| OBJECTIDT| Shape* | SOIL_CODE _|.DBJECYID" | SOIL_CODE
1|Potgan 4 ’ . il L s
N 2[Poygon | L = 2| Fsomnerss o Foverks (reg looded]
:'sbi[_desc SOIL.CODE | %0 sod_desc.SOIL_DESC: -
i G 1 Pa&.rgcm " ] 41{Quany Gravel pit
== in o 2|Pekgan 2% 26 | Pramments and Flevents [lreg-looded) o
— 3 Pobgon % 26 |Psamments and Fhiverts (ea-fiooded]
- ! 4Pdgan | T - 2 Psamments ard Fhrvents (heafloaded)
Soll {71 “seabeen ST 24iSoboka sony loary sand
L E L s LI -
20
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Connecting tables with relates
* Define relationship between two tables |
» Tables remain independent :
* Additional cardinality choices : One-to- -many, many-to-many

i
e eKEYFIELD | oBJECTID |
{v [0 o073 0 3 G
4 jos.o7 0073 A1 C2lF
i .
i1 oBJECTIO=| STATEFP| ENTY|TRAC
12:06 01 10035
. i BEE R I
= 14106 71 oo7s
e 4568 Gi1 joosa
A Btk T 16105 o717 joors
Open related table - 1 : 17105 To71 joora

B

o

Graphs gt |
* Summarize tabular mformatlon in a graph ‘
s A variety of graph formats
* Add to amap 44

South America

10000000

8000000
6000000
4000000

2000000 H~

Graph creation ; | e
- Graph leard 1sa hlgh end professxonal graphmg and plotting utility

Graph of crime arc

210
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Connecting tables with relates
* Define relationship between two tables |
» Tables remain independent :
* Additional cardinality choices : One-to- -many, many-to-many

i
e eKEYFIELD | oBJECTID |
{v [0 o073 0 3 G
4 jos.o7 0073 A1 C2lF
i .
i1 oBJECTIO=| STATEFP| ENTY|TRAC
12:06 01 10035
. i BEE R I
= 14106 71 oo7s
e 4568 Gi1 joosa
A Btk T 16105 o717 joors
Open related table - 1 : 17105 To71 joora

B

o

Graphs gt |
* Summarize tabular mformatlon in a graph ‘
s A variety of graph formats
* Add to amap 44

South America

10000000

8000000
6000000
4000000

2000000 H~

Graph creation ; | e
- Graph leard 1sa hlgh end professxonal graphmg and plotting utility

Graph of crime arc

210
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Re po rts

Organizes and dlsplays tabular data .
= Group and format data

- = Save and export

* Two reporting tools

- Report Writer
- Crystal Reports

The ArcMap Report Writer
* Quick, easy, professional report creation

Add an Image —

Choose —+
fields

Calculate

South Amerlcan Population Statistics

Coumtry Popcdation  Growth Rate  BethRate  Desthflsle
Migesirs RO 145 o an

Wi

Eragd

summary
statistics

Exercise overwew
# Exeruse A

1 by gty v

L g—

i —

.

- Relate and join tables based on common fields

= Exercise B

- Create a graph

- Create a report

- Embed the graph i m the report
-'Add the report to a layout

22

numbers -

Add borders
Title

e Display
records

Date and page
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Stormg pro;ectmn information

- Many spatial data formats store the projection detalls along with the data

Viewing projection information -
= Examine the feature class’ metadata or properties

Cortorts | Proceye “Hethta |

landusecov

Arcinle Covarage

% Di!_'.s_'criyi_jurs:;

Horizuntal coordinata system =
Frojected coorengte spstam name: NAD_ 1993 _UTHM_Zone 31N
- Geogeastac coordingte system ferme: GLS _Marth_american_ 153
fufails ¥

Grid Goordinate System Name: Unvarsal Transverss 14 sarcator |
UM Zons sdurndir: 11 ! )
Transverse Mercator Projection

£rale Faztor &t Central dferrdian; 0,.555500
Lorgifude of Centrs! Maridan: -117,000000
dLatituche of Fropction Orge: 00303000
Falsa Eactng: 500000.000000

Falia Worthing; 0.0G00CD

-«

P

ArcMap and projections
* Qver 60 supported projections
= Pre-defined projection files

ne [eie] o
C. Cavdini [spbwerel pn
-c‘ ki | [sphese]
S Eeket il [spheai
+ Eckst il sprereapn
i Eched TV fsphevalpn
25 EcketV [sgheel o

L Eekal VI {1phaesl pri

* On-the-fly projection

Changing Pl‘OjeCthllS

= Change the way features (or coordinates) are proj jected
= Use the Pro_] ect Wizard in ArcToolbox

Exercise overview .
* Experiment with data at dlfferent scales
* Bxperiment with data in different projections
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