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Introduction

e
A Me
A GIS Coordinator

A Librarian & Information Professional
A AICP Planner

A You
A Program
A Level of GIS experience
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What GIS Is

-]
i GeographicinformatiorSy s t e ns@emae

A Spatial mindset
A Spatial analysis
A Visualization in 2D, 3D, or 4D

A Implement with software tools i.e. ArcGIS
A Layers
A Attributes



Spati al MI ndset

Obtained 3/10/08 from


http://www.littledee.net/notes/pics/puzzle.jpg

Examples of Spatial Thinking

I
A Puzzles

A Space planning

A Imagine & visualize how to get somewhere and what
the obstacles are

Parking the car

Problem solving

Representations of the world
Relationships

Domain knowledge/areas of expertise

A Other visual arts related considerations?

> > D> P



What GIS Is

-4
i GeographicinformatiorSy s t e ns&@enae
A Qrganize, analyze, visualize info

A Spatial mindset
A Spatial analysis
A Visualization in 2D, 3D, or 4D

A Implement with software tools i.e. ArcGIS
A Layers
A Attributes



Spatial analysis

APOLLO 11 LANDING SITE PRELIMINARY TRAVERSE MAP OF THE LANDINGSITE

EXPLANATION

strong
‘ Neil’s East Crater Pan

(Pan5)

http://history.nasa.gov/alsj/al1/A11vsMLB.gif



Visualize in more dimensions




Representati on ¢

_
i Layers with attributes
| ..«u;%'n .
i Attributes can be almost %‘i'i‘%&‘qg:f
anything | o

A Two main data types
A Raster
A Vector




This is what we mean by layers... : Houses as points

Streets as ines

Subdisions as polygons
Topography as pixels

Land use a5 pivels

The real world!




Attributes

-4
i Behind the map are tablese, sesvec

A House Info Is size, year built, regabwn
i Street Iinfo Is name, type, speed limit
Etc.
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Tracey Hughes, GIS Coordinato

May 2008 Why use GI SéPart 2 of



The GIS Analysis Process

-]
A Ask a question
A Obtain necessary data
A
.
A
A
A Analyze
i Present results

i Geographienformatiorsystem



$$$3$, Influence, Clarity

-]
i Getajob

A Sell your position

i Communicaté Picture worth 1,000 words



GISRESOURCES
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Overview of Resources
B e,—,S,—,—,,

The Geisel GIS Lab...the starting point for UC San Diego’s GIS needs.

IN THE GIS LAB OUTSIDE THE GIS LAB JUST FOR STUDENTS

ArcGlS software |1 yesr time-out]
Gl5 Data Online Gl5 Classes
GI5 Waorkstations Classroom and 5taff Presentations
Dedicated GIS staff Instructional Workshops JUST FOR FACULTY & STAFF
Project Consultation 615 Community Activities Google Earth Pro (application required)
Step-by-5tep GIS Help

11x17 Inch Color Scanner
Large-Format GIS Printing




Learn GIS & save $$%

-4
i GIS is cheap to learn at UCSD

A Virtual Campus

A Workshops

A Research consultations
A One-onone assistance
A Equipment



GIS Data Resources

A OXO0O Drive i n Geil sel GI'S Lab

i Excel files and tables into GIS data

i Reading material i.e. text

A Graphics

i Selfcreated data



EXAMPLES & HANBSN EXERCISE
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What we are going to do

A Play with the software

i Map three pieces of our own data
A Object List
A Related List
A Relationships

A Create a final map

A Ask guestions



Get familiar with ArcGIS

-4
A Open Map Document

ABrowse toéeMy Computer, X
UCSD_Course_Specific Dawas129 and 251,
Base Map.mxd



Wow! What Is this?!

File Edit View Insert Selection Tools Window Help

DS =R x| o plfzee -] L/ae0w EXEEEEEEE -2EEIR | Layer: F& European Larae Wate~ b+ @ < | 250 = |
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= £ Naples B
= M Cities_of_Interest M
= O Object_List

Type

A Church

A Monastery

A Secular Buiding

A Fresco

A Manuscript

A Mosaic

A Object

A Sculpture
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Type

L Church

A Monastery

A Secular Buiding

A Fresco

A Manuscript

A Mosaic

A Object

e _ %,
| [ L - Tl v =
Display |Source| Selection - 1 X -y
[#g ArcToolbox : k L ’ ’

& 3D Analyst Took Thessalaniki
3 Analysis Tools & =
@ Cartography Tools
i Conversion Tools .
Data Management Tools _Granada
& Geocoding Tools

& Geostatistical Analyst Tools
& Linear Referencing Tools
‘@ Multidimension Tools
Network Analyst Tools

3 Samples

3 Server Tools

‘@ Spatial Analyst Took

3 Spatial Statistics Tooks

@ Tracking Analyst Tools

i e

Favoiites | Index | Search | Resulis DL O
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Explore commonly used tools
_

[

Fie Edit View Insert Selection Tools Window Help
— : it =

e_Map.mxd - ArcMap - Arclnfo.

P2

2
OROR-ER LR K IS LN ¥ Georeferencing < Spatial Analyst ¥

= [ | Spatial Adjustment ~ | &

Zoom

& Cities_of_Interest
= O Object_List
Type
£ Church
A Monastery
a n A Secular Buiding
A Fresco
A Manuscript
A Mosaic
A Object

Identify =

Type
£ Church
A Monastery

A Secular Buiding
A Fresco
A Manuscript

A Mosaic
A Object

Display | Source | Selection

|53 ArcToolbox

+-& 3D Analyst Tools

. +-§ Analysis Tools

. + {§ Cartography Tools

Tip: Can access
+ @ Data Management Tools

+ @ Geocoding Tools

- + @@ Geostatistical Analyst Tools

to O I S VI a d ro d OWn + &9 Linear Referencing Tools
+ @@ Multidimension Tools

+ % Network Analyst Tools

+ 3 Samples

menus or buttons

+ & Spatial Statistics Tools
+ & Tracking Analyst Tools
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P2

P
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Other ways to move around your map
-4

o to O\VWi

ArchMap - A

cinfo

@ : B Layoutview

6 B JF1eEdm

O F Data View

hen
el ect

ditor v Zoom Data
Zoom Layout

Bookmarks

Toolbars

’7 Status Bar

Qverflow Annotation

=0

A G
AT
A S

A Church
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A Manuscript
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A Object
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‘@ Data Management Tools
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x
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Go to a spatial bookmark



Other ways to move around your map

Shoul

Map.mxd - ArcMap - Arclnfo,

A
a

ook somet hi ng |

=3

Fie Edit View Insert Selection Tools Window Help
DSE&E B & [1:73964 ~ A O R
QAXULT@EF Dk OH

Editor - [

2 &
=]

Georeferencing v

|

:l T

@ Layer: [€ European_Large_Wate~

B < | =2/500 EI:
Spatial Analyst ¥
Spatial Adjustment v | K

=1 £ Naples
3 Cities_of_Interest
= O object_List
Type

A Church

A Monastery

A Secular Buiding

A Fresco

A Manuscript

A Mosaic

A Object

A sculpture

Relate
Type

£ Church

A Monastery

A Secular Buiding

A Fresco

A Manuscript

A Mosaic

A Object

Display | Source | Selection

|28 ArcToolbox

@@ 3D Analyst Tools

@ Analysis Tools

@ Cartography Tools
=@ Conversion Tools

@@ Data Management Tools
@ Geocoding Tools

+ & Geostatistical Analyst Tools
=@ Linear Referencing Tools
@@ Multidimension Tools
@ Network Analyst Tools

+- @@ Samples

=@ Server Tools

@ Spatial Analyst Tools
@@ Spatial Statistics Tools

= & Tracking Analyst Tools
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Favorites | Index | Search | Results @O ﬂ
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Looking at data layers (or not!)

i Click checkbox next Object_List

I I —— e —
on the data
layer.

i
Fanxumeen B L - RS Georeferendng ¥ ~ Spatial Analyst ~
Editor ~ - [ | [ = Spatial Adjustment ~ | &

A Mosaic

A Object

A Sculpture
-0

Type

L Church

A Monastery

A Secular Buiding

A Fresco

A Manuscript

A Mosaic A

A Object
u rI l OI l Display | Source | Selection Naples

|23 ArcToolbox
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= @ Cartography Tools
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+ @ Data Management Tools
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= @ Network Analyst Tools
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m | = @ Server Tools

=@ Spatial Analyst Tools
= @ Spatial Statistics Tools
+ @ Tracking Analyst Tools

>

a
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How to see the info that makes the maj

i Right click o@bject_Lis&

Tabl

choose 00O0p

a

Fie Edit View Insert Selection Tools Window Help

e Map.mxd - ArcMap - Arcinfo,

D d& i) + [1:73984 - 2 & SO 2 & Layer: [ European_Large_Wate¥ =
[CHCEHERGN X ] 1= k©O# 22 Georeferencing ¥ < Spatial Analyst ¥
Editor - [ | [ | Spatial Adjustment » | k

= £ Naples

o —~

Remove

Open Attribute Table
Joins and Relates »

Zoom To Layer /
A Obje
A Scul .
- O Relatec Visible Scale Range >

Typ Use Symbol Levels

Chu -
A Mon  Sekction 4

iy

A Sea Label Features
A Fres
A Man
AMOS = onyert peatures to Graphics -
A Obje = £ phics...

Convert Symbology to Representation.

Display | Source Naples

Data »

(&g ArcToolbox

= §§ 3D Analys
=+ & Analysis T¢ B Properties...
=@ Cartography Tools

=i Conversion Tools

-9 Data Management Tools
=@ Geocoding Tools

# & Geostatistical Analyst Tools
= & Linear Referencing Tools

= @ Multidimension Tools

=-i&® Network Analyst Tools
-39 Samples

=+ @ Server Tools

= & Spatial Analyst Tools

# @ Spatial Statistics Tools

=& Tracking Analyst Tools

Save As Layer Fie...

Favorites | Index | Search | Results

Drawing v R O~ A~
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‘Onen aftrihute table for this Aver 14°8'17



A closer look at an attribute table
e

A This Is very important information!

EEEJ‘_!JIJ_’;.F _.l

- =
oS S Bl ot

- 0IX]
OBJECTID * | Shape* | Id Name Type Place
> D 1] Point 0|Best church in Naples Church Maples
2 |Point 0|Most Beautiful Mosaic in Naples  /Mosaic Naples
3 |Point 0|Copy of the Best Church in Naples |Church Damascus

Record: 14| 4 1 jﬂ Show: | All Selectedl C Records (0 out of 3 Selected) ) Options v|




Symbologyd how the data looks

i 15, Related Listisible( r e member the c

i 2hd open the attributéable and take note othe
names of the items the table

Fle EGT View Insert Selecton Jook Window Hel

Ll
E,__
: B

A 3, close the
table & double(::
clickonthe . |
same layer -




Symbologyod o I n | g

A Go t dyntbologp Ot a b

S 21X
L:iy=r Froozrsl=s e & L]m

General] Source] Selection] Displa&SYmmegJ‘:ields] Definition Query] Labels] Joins &Relates]
i On the left sid - _won |
A n e e S I e , Foatures Draw all features using the same symbol. Import...

Single symbol
Categones Symbol
pal =| |Quantities
choose 06Sig : ==
Multiple Attributes
Legend

Label appearing next to the symbol in table of contents:

%«fﬁ:-‘b% Description...

Additional description appearing nextto the symbol in your map's legend

OK | Cancel Apply




Symbologyo did it!

A What happened on your map?



Symbologyod o I n | a

A Go t dyntbdlogp Ot a b

- - '.II
[Lﬂjer EROPELEIES! m

~ O th | ft 2 d General ] Source l Selection | Display Symbology l Fields l Definition Queryl Labels ] Joins & Relates l
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— ; ate S walyes of one field.
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.
choose O | -]
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rl g ht S I d e Of Add All Values Add Values... ‘ ‘ Remove All ‘ Advanced -
.
Properties box — =




Symbologodoi ng 1t a

A Browse to Vis1l29 and 251 folder. Select
Related List.lyr, choose the com@gtabology
accept the defaults, t

Isxiceins SJW m.
N\

Lookin: QCI VIS129_and 251 _J ~| & salss|c [ 88

% Relationships.fyr

> Related_List.lyr

< Object_List.lyr

4 Globa | Lakes_and_Inland_Seas.lyr

% Global_Countries.lyr

% European_Large_Water_Features.hyr

MName: ||

o2
i)
=
o
o

Show of type: |Layerﬁ|es (™ Iyr) j




What do you see on your map now?

Base, Map.mxd - ArcMap - Arcinfo.

File Edit View Insert Selection Tools Window Help

i Get the
black
arrow &
hover over
the diff.
sguares

What
happens?

D& i} ©
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=
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:
Type
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O Manuscript
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M Object
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[~]

Display Source | Selection
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[Object from Alexandria

|z§ ArcToolbox

+ & 3D Analyst Tools

= @ Analysis Tools

=& Cartography Tools

= & Conversion Tools

+ & Data Management Tools
+- & Geocoding Tools

- Geostatistical Analyst Tools
+ & Linear Referencing Tools
=+ @ Multidimension Tools

+- @ Network Analyst Tools
- Samples

+ & Server Tools

=+ @ Spatial Analyst Tools

+ @ Spatial Statistics Tools
=@ Tracking Analyst Tools

Favorites | Index | Search | Resulis

Drawing v Rk O~ A~
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Labeling can be helpful
-]

A To label, double click on the layer name

A For now, click on Countries_ZQ%need to scroll to bottom of Table of Contents to find it)

i Go to Labels tab 2]x)
i Check OLabel f e
| a y er 6 Alfeatures will be labeled using the options specified.

e O T tonam
i Make sure CNTRY_NAME is Bre SIF =]
label field W r|]x| o= |
i Cli ck 06O0OKDO ——

C [ ] Yo | oo |

Labelingd use it wisely!

P2



Labeling can be helpful

B e,—,S,—,—,,
iSometi mes | abel s donot

Let 0s shut t S M

- tries 2006
O Copy

A Right click on Countries 2(smss x s

Display M Open Attribute Table

AClL 1T ck on OLapame oo e

+ & 3D Analyst T <& Zoom To Layer
+- & Analysis Tool

unlabelthe countries WY e e .

+- & Data Manage Use Symbol Levels
- & Geocoding T
+ @ Geostatistical ~ Selection

+- i@ Linear Refere

. @ Multdimensc J
+ @ Network Ana  Copvert Labels to Annotation...

<

H g :2:;2:3:005 <% Convert Features to Graphics... ce
+- & Spatial Analy: Convert Sympology to Representation...
+- @ Spatial Statis!
+- & Tracking Ana

2!

'aér'

Data »

Save As Layer File...

Properties...
Il ™~




Wh at weove done

-4
i Explored map & common tools

i Looked at attribute tables
i Used Labels

iNow | et 0s add some dat :
make our own data!



When you need mi

iSometi mes 1 tos already
have to make it yourself!

AThi s ti me 1 tos here f o



Add more data to your map

e
A Cli ck on 6Add Datad butt on

Fe Edit View Insert Selection 280k Wi kD
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[ ArcToobox - i
% @ 3D Analyst Took o~~~ .
9% sotw ok P ) —
= @ Cartography Tooks .
e @ Conversion Took Show oftype:  [Datesets and Layers (“lyr) ~| Cancel ‘-\\\
% @ Data Management Toos —
% @ Geocoding Toos - _ -
= @ Geostatistical Analyst Tools i / —
= @ Linear Referencing Tools I T \\\
& @ Mulidmension Tooks . A -
« @ Network Analyst Tools . y
+ @ Samples — - p
« & Server Took T ‘ /y =~
@ Spatial Analyst Took Y
« @@ Spatial Statistics Tools — \I
& Tracking Analyst Took X P
Favorites | Index | Search | Results @ 1 :
Av Be 4o

Draving = |k O~ A~ = [@am “[fo~] » £ u

Xdlrlve UCSD_Course_Specific_ Dav@s129 and _ 251, then into Data Layefé d“db
ocation



Let O0s what

A Hmm, just a line?

@

Fie Edit View Insert Selection Tools Window Help

= = = [ic 02l + |[1:73964 v 2 ABO N ] Layer: [ European_Large_Wate ™ W< | 2 =
[ORCE-HES R X ] = kOM 2 Georeferencing v < Spatial Analyst =

Editor ¥ - I | [ | Spatal Adjustment v || k

x

se_Map.mxd - ArcMap = Arcinfoc.

A Object [=]
A Sculpture b |
= Related_List
Type
[ Church
I Monastery
W Secular Buiding
M Fresco
I Manuscript
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W Object
M sculpture

= Global_Lakes_and_Ir|
=
= European_Large_Wi

= B Urbanzed_Areas
[}

[~
o o
Display Source | Selection

[£§ ArcToolbox

=& 3D Analyst Tools

+ & Analysis Tools

= @ Cartography Tools

= & Conversion Tools

= @ Data Management Tools
=i Geocoding Tools

= & Geostatistical Analyst Tools
=@ Linear Referencing Tools
+ & Multidimension Tools

% & Network Analyst Tools
=i Samples

= & Server Tools

=@ Spatial Analyst Tools

=+ & Spatial Statistics Tools

= & Tracking Analyst Tooks
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Let O0s under st and

AFIT rst, open attribute
data (right click on Relationships

& Map.mxd - ArcMap S Arelnfo,

Edit View Insert Selection Tools Window Help
=== B 0] & [1:73.984 v| 2 & SO N2 o] Layer: [& European_Large_wate~ B < 2500
RQATZHPe IR kOM DS Georeferencing ¥ < Spatial Analyst ¥

Editor + = | = [ = Spatial Adjustment v || K
A Object [~]
A Sculpture |
= M Related_List
Type
O Church
[ Monastery
M Secular Buiding
I Fresco
O Manuscript
Ml Mosaic
Il object
M Scubture
g
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=
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=

= M Urbanized_Areas
O

3 [>]
Displsy Souse [Selscton]

|23 ArcToolbox

+ & 3D Analyst Tools

+-& Analysis Tools

+-& Cartography Tools

- Conversion Tools

+-@ Data Management Teols
+.8g Geocoding Tools

+1.8gp Geostatistical Analyst Tools
+ & Linear Referencing Tools
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Let 0s symbol 1l ze

I
A Double click on Relationships to chaypabology

~ A A N A + ~
A G O t O O I _Layar?rgpartias \_‘E

General] Source] Selection] Display Symbology l Fields] Definition Query] Labels] Joins & Relates]
Show:

Features Draw all features using the same symbol. Import... ’
Categories Symbol
N Quantities
A Browse to S
Multiple Attributes
gend

Vis129 and 251 .
folder. Select » ——
Relationships & ““g%
accept defaultsil
screen goes away

OK | Cancel




ow to seall of what we did
e

ART ght cl 1 cC on Rel ati
Laye>=2-

A Sculpture
= Related_List
Type
[ church

I Monastery
M Secular Buiding ‘ ‘

[ Fresco
O Manuscript

H Mo:
ject
Sculpture

Relat B3 Copy
— Direc % pemove
-- Indire
= & Global_L Open Attribute Table

]
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N ntoioe | = =

B Europe:
=

|
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—  UseSym )i
|55 ArcToolbox "
= & 3D Analyst To  Selection 4 8
+ @ Analysks Tools Label Features -
- Cartography 1 - 7

+ @ Conversion Tc
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& g GmcodmggTo = Convert Features to Graphics... ;

=+ & Geostatistical / Convert Symbology to Representation...

= @ Linear Referen i

Data
+ & Multidimensior = >

=& Network Analy Save As Layer Fie...
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+ & Server Tools Propertes... 2
= @@ Spatial Analyst Toos
= & Spatial Statistics Tools

= & Tracking Analyst Tools J

Favarites Search Results| @ o | & 4
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What are the relationships here?

.
A Could you envision patterns emerging?

Fie Edit View Insert Selection Tools Window Help

W= = = B Cs) &+ 18015814 v &S n? ) Layer: [& European_targe_wate v W+ 20 =
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Short break

i Yes, this Is a short break.

A Enjoy!



Time to make our own datal

A 15t- an item from an Object List

A 293 an item from a Related List

i 3" 9 a relationship between Object & Related



An Item from an Object List

AGo t t he EdiI tor tool
Editirlgﬁ. hen wal

Base Map.mxd - ArcMap - Arcinfo,
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Create an item for an Object List

e _
iMake sure Task 1 s O0Cr
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Create an item for an Object List

A Zoom In to Naples (Go to View, Bookmarks,
Naples)

Wap,mxd = Archap = Arcinfo. = K!\
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Create an item for an Object List

i Open Attribute Table foDbject_Lis{right click
on layer name) & drag table to lower left cornel

= Baz2 Wap.mxd L Archeap E Arcinfo, - [Bx]
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Create an item for an Object List

N
i Get Sketch tool from Editor toolb@ioks like pencil)

Then click anywhere in north part of Naples
areae



