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What is GIS?

* GIS is a computer system or software that may create, manage,

analyze, and illustrate map data that is attached to unique
locations.

* |t could be a platform that enables users to capture, store,
manipulate, analyze, and present spatial or geographic data.

* The location data, along with all associated information, provide a
foundation for mapping and analysis used in virtually every field.
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What is GIS?

* With the advancement in technology, a GIS map is dynamic,
means that the map can be modified in a very little time, and can
be stored, displayed, and printed out quickly and efficiently.

* GIS is a new methodology in science and applications; it is a new
profession and a new business.
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What is GIS?

GIS refers to three integrated parts:

1. Geographic:
The geographical location of the real world (coordinate system)

2. Information:
The geo-based database, e.g., attributes and labels

3. Systems:
The hardware, software, or any kind of applications.
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What is GIS?

[1/2] From Oxford Bibliographies (2017)...

* A GIS (Geographic Information System) is a computer- based tool
that helps us visualize information with patterns and relationships
that are not otherwise apparent.

* The ability to ask complex questions about data analyze many
features at once and then instantly see the results on a map is
what makes GIS a powerful tool for creating information.
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What is GIS?

[2/2] From Oxford Bibliographies (2017)...

* GIS can be used in many disciplines, such as resource
management, criminology, urban planning, marketing, and
transportation.

* GIS is a useful tool for researchers and scientists, and it plays a

vital role in scientific research, such as in environmental science,
earth sciences, and other fields.
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What Can a GIS Do?

1. Capture data: You can add data from many sources to a GIS, and
you can also create your own data from local directory. You will
learn about getting data into a GIS.

2. Store data: You can store and manage information about the real
world in ways that make sense for your application. You will learn
about organizing data.

3. Query data: You can ask complex questions about features
based on their attributes or their location and get quick results.
You will gain experience with querying.
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What Can a GIS Do?

4. Analyze data: You can integrate multiple datasets to find

features that meet specific criteria and create information useful
for problem solving.

5. Display data: You can display features based on their attributes,
a powerful feature you will come to appreciate. You will learn how
to symbolize features in different ways.

6. Present data: You can create and distribute high-quality maps,
graphs, and reports to present your analysis results in a
compelling way to your audience. You will learn how to create a
report and how to design an effective map.
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GIS Infrastructure (5 Key Components)

* Hardware: The machine where the GIS can be run (computer,
digitizer, plotter, printer).

* Software: The program needed to run the GIS (ArcGIS and its
extensions)
* Data: The digital and database (information)

* Organization & People: This is the most important part of the GIS
structure. GIS is too important and so costly that it cannot be
considered just equipment. It requires organization and staff to
utilize this technology.
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GIS Principles

* The computer is an unavoidable technology in our time (But...).
We are living in the digital age, which has become an important
element in nearly all professions.

« Computer training in most scientific disciplines is essential.

* GIS is an inevitable technology that will be used in all scientific
fields. GIS has become the accepted and standard means of

using spatial data.
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GIS Principles

* GIS is more accurate, flexible, object efficient, and rapid fun than
the traditional method of spatial data inventory.

* GIS is replacing traditional cartography. Much of the traditional
“pen & ink” cartography performed by skilled drafts persons and
artists is being replaced by GIS.

* GIS is opening new horizons. New modes of analysis and
applications are constantly being discovered.
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GIS File Elements

* Basically, the geographic datasets
could be classified into two types:
vector data and raster data.

* Al of them have at least three
elements: coordination system,
georeferencing, and shape.

* Usually, these datasets have several
Information as shown in attribute
table.

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System 13



Types of GIS

e Conventional GIS software:

As abovementioned, the conventional GIS usually refers to a
system or software to store, analyze, and illustrate map data and
geo-information.

* Web GIS:
Story map, website-like web dashboard ...
See the following examples...
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Types of GIS - Conventional

* Taiwan version — SuperGIS

About v GIS Products v Industries v Latest News v Chinese English

SuperGIS
Spatial Analyst

& SuperGIS Desktop 10.2 & Get Free trial code

SuperGlIS Spatial Analyst is an extension of SuperGIS Desktop. To
experience how it could benefit you and your organization, please send us
a request for free trial code of SuperGIS Desktop and activate it with the

code.
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Types of GIS — Conventional
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Types of GIS — Conventional
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Types of GIS - Web GIS

« COVID dashboard
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Types of GIS - Web GIS
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Types of GIS - Web GIS
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Types of GIS - Web GIS
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Simple Lab Practice

* Please use the above-mentioned web GIS platforms to observe
the historical changes in the location of NTNU's main campus.

* You may make a screenshot to record the changes and highlight
the critical timestamps that exist in significant constructions.
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Download Geo-Datasets
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Download Geo-Datasets
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An overview of ArcGIS Pro
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An overview
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An overview of ArcGIS Pro
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An overview of ArcGIS Pro
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An overview of ArcGIS Pro
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An overview of ArcGIS Pro

=] Qv &
Project Map Insert Analysis View Edit Imagery Share Help

L@ E;x o E"ﬂ ) oo

Raster  Function Change ification Classification Deep Learning
Functions+ Editor Detection~ rd Tools~ Tools~

New
\Workspace v

rtho Mapping | Alignment 5 Analysis Image Classification

T [ search ol B

=6 &

Drawing Order

W02 Project | £ Co

| Results | Process Indices Pixel  Image Create Hosted Video

Editor Information Imagery Search

Mensuration Tools Share Motion Imagery

B Image (raster) dataset

[v] World Topographic Map Baitod

[v/] World Hillshade

Formosa
strait

[ 1:1,200,944 B

2024/09/13

oKeelur.lg

OTai pei
OTaoyuan City

DHsinchu City
Yilan

13
g \ 1)
B o= 1 4
. NS oy v
S A | ATNanénal Park. ﬂ J ’4
i "U i85 el ”/ 28
s )l N or)
X I AT T
OTau:hungcuy A A% ) ; ?‘gf‘r’u‘y{'
Changhua 4 \
OCounty ) '-‘é'-\’ o

120.4299709°E 23.5341721°N v

Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang - B S SRS ASH#EESR C

b ]

195m

(i

32



2024/09/13

Project Map

Insert

An‘overview of ArcGIS Pro

Analysis

View Edit Imagery Share Help
S & B
* = e
Project Map Mobile Layer Geoprocessing
M

ap

Package

? ‘ _Sean:h

s &
Deep Web Web Web Locator Geodata Web Jobs | Save Web
Learning Map Layerv Stylev ervice~ Tool v

t[—j = (%[jj

Drawing Order
4[F] Map

[v] World Topographic Map
[v/] World Hillshade

Chun-Hsiang - BUSSeMEAEH#EEE

120.5384381°E 23.5315551°N v

Chun-Hsiang Chan (2024) | Geographic Information System

(i

e 2 -
[ PL
> 5
Replace Data Upload | Project Style Map Layer Task | Print Export Capture To
Map  Web Layer Stores File Template Items File File Item Map Map~ Clipboard
Share As Status Manage Save As Output
LY,
P Gl
Upload m b m [
.. Jploa ap aswe ap service...
;
oKeelur?g
oTaipei
oTaoyuan City
SHsinchu City g
Yilan
13]
Aty
v VALY
L b L RGN
‘ & ’ ;j,‘.f\ o 195m
Yl ) 4 M '
I3 1 \ )
Ll : Y
\
Taichung City |
Changhua
County
) g
¥ )
: L 4 S
ot /T.alwan\ B
19 D‘{unlinCoun(y l “_; !
S 1Y ‘; \9 ;
XY &
J6m Magong  Fabs b l/ é
X : \‘E A 1r \\’ g
1:1,200,944 - Uj-‘+ i 2L -4 u[f v |

33



An overview of ArcGIS Pro

Map Insert

Analysis

@ @

=] Quick Access Toolbar
[ Shortcuts s

Customize

Help Learning

Resources

Help

View Edit Imagery Share

C a

Diagnostic Esri Technical
Monitor | Community Support

Performance Contact Us

Drawing Order

4[E] Map
[¥] World Topographic Map
[v] World Hillshade

2024/09/13

Help...

Daitou

Formosa
stroit

Help

W02 Project | £ comn

oKeelulr?g

Taipei
oTaoyuan City S

oHslnchu City

0,
Taichung City A
Changhua
0County

5 '.\ y b /{?
S e 1 S B ,"“,.’\
PR

120.0103742°E 23.5341721°N v

Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang -

BEUSEmEAREEER (€

o

?

ui]

195m

(e

34



An overview of ArcGIS Pro

B Asa 8

Project Map Insert Analysis \r_ Edit Imagery
Global Y [ =
-8 (09 08| ) i

el Convet | Link  Link
Map v Viewsv Cursors | Panesv Pane  View

Share

Reset Catalog Catalog Contents Geoprocessing Python Tasks Workflow Aviation Indoors
i indow Managerv v v Simulatorv Locationv

View Link Windows

Contents v 2 x [ElMap X
T lSearch p v l =

=G/ ROk

Drawing Order

4[F] Map

[v] World Topographic Map

[v] World Hillshade

Formosa
Strait

agong

T
2024/09/13

b |

WO02_Project | P
Help
*“] 2E Create 53 Add 1 llumination v 75 Visual v Mode
J Import e Remove o Camera v Depth Drawing | DPFtan<e

Postprocessing v | Priority Mode~

Thumbnail Accessibility Animation Device Location IS Effects Scene

a3
4 \

c7Keelul’1g

c,Taipei
oTaoyuan City

195m

Taichung City %
Chanoghua i g
)2 County

120.9237820°E 23.5315551°N v

Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang - B SEME<SEE% « @ 7 — X,

10 oo B

Navigator Camera Magpnifier

Navigation PaS

Catalog

Project Portal Computer Favorites

& [7 [ search project

@ Maps

& Toolboxes

! Databases

g2 Styles
Folders

! Locators

See catalog..

35



BB vov s W02 Project | £ o (Alt+Q) Chun-Hsiang - EUSEBMBASHEE% < @ 7 - X
Project Map Insert Analysis Vi Edit Imagery Share Help
clobal EY | Py A el - ‘] 2 Create &3 Add lllumination v s Visual v | Mode o r
s Ey | B9 £ =g a0 e : ‘ ok s - O m B
% Convert Link  Link Reset Catalog Catalog Contents Geoprocessing Python Tasks Workflow Aviation Indoors b Color Vision RN Enable AR Depth Drawing Gl Navigator Camera Magnifier
Map v Viewsv Cursors | Panesv Pane  View Window Managerv v v Simulatorv Location~ Postprocessing v Priority Mode~
View Link Windows Thumbnail Accessibility Animation | Device Location [5! Effects Scene View Clipping Navigation ~
Contents v x| [E]lMap X ~ | Catalog v X
T lse""h o v‘ @ Project Portal Computer Favorites =
0N/ HOA 5[ [ search Project o v
b g Maps
Drawing Order
4 [5l Databases
& W02 Project.gdb
3 \‘ 3 Keelung Folders A
‘ ¥ o =
X b '@l Locators
Taipei

4[F] Map

[v] World Topographic Map
o
OTaoyuan City

[+] World Hillshade

195m

Formosa
Strait

Chanoghua
" County

=

Selected Features: 0 | [ | Il | &

120.4585149°E 23.5315551°N v

11200004 || B E BEe v |

Chun-Hsiang Chan (2024) | Geographic Information System

2024/09/13



An overview of ArcGIS Pro

P =

EEGovcy s W02_Project | O Comma

Project Map Insert Analysis View Edit

Cut ‘é, @ [’I ] A | EE E?_l = Attributes T’E &1 Pause @ Lock [0 E Sync
Copy R < =2 ! @ 2[5 Clear *E | B View Unplaced 2 Remove
Explore 7 “¥ Bookmarks Go Basem: ect By Select By Measure Locate Infographics Coordinate Convert | Download
v Copy Path v &« v To XY v ributes Location v v v onversion | ¢ More v v Map v
Clipboard Navigate [ Selection [ Inquiry Labeling N Offline N

Contents v x [ElMap X Add data to the map.

T | search 2l s 1 Data From Path

— Add data using a local path or URL.
=0 K

Xi XY Point Data
Drawing Order Add xy point data to the map.

4[E] Mep

V) World Topographic Map

& Route Events

Add route event layer to the map.
) World Hillshade 7
sat Query Layer

Add query layer to the map. DKeeIung

Taipei

£ Subtype Group Layer 5
. Taoyuan City

Add subtype group layer to the
map.

2 Address and Place Layer

Convert a table to places on the
map.

DHslnchu City
Yilan

@ Multidimensional Raster Layer
Add multidimensional raster layer to
the map.

£ Elevation Source Layer 2N Y A (W NI
Add an elevation source layer to the

ground.
Formosa
strait :
" Extract Locations

Add data extracted from documents
to a map

“ Trajectory Layer
Add trajectory layer to the map.

H L EEEBAXFRES

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang -

195m

yEEmnAREEEs € @ 7

>

v | Catalog

Project Portal Computer Favorites

v e

I x

|7 | search Project

& Maps
& Toolboxes
4 5l Databases
& W02_Project.gdb

7 Styles

# Folders

#! Locators

05:04
2024/9/6

37



An overview of ArcGIS Pro

W02 Project | 0 co

B = el v -

Project Map Insert Analysis View Edit Imagery Share Help

(e"" Pause @hﬂ Lock @ E\L Sync

cut < @ T -4 | EE 45 & Add Graphics Layer @ E?E % B atbutes | @E\ r"" TCE'
& ¥ NeERz T [P bl 0 ) = ~ 2 )
Paste Copy Explore 7" “¥ Bookmarks Go Basemap Add Select Select By Select By b= Measure Locate Infographics Coordinate felealielcd Cenvert | Download ESos
[&]l Copy Path v & ~ To XY ~  Datav ~  Attributes Location - Zoom To ~ - - Conversion | % More ~ - Map~
Clipboard Navigate [Fl Layer Selection [Fl Inquiry Labeling [Fl Offline [F]
Contents v & x [ElMap X

H
poveen - -
Drawing Order ® @“j- Computer v F# v FEEED) v TooDou v GIS v W02 v Datadlab olfL |.§eafcﬁpafa4iab
Organize v New lem v
4[] Map rg
Name Type Geometry Date Mo

| Project

i Databases

[] World Topographic Map
Shapefile Polygen 2024/7/31 7]

(B 11:56RTREAD RS _HESHP

[w] World Hillshade
Folders

ortal
* My Content
My Favorites
& My Groups
My Organization
= ArcGlS Online
B Living Atlas
4 [3 Computer
b BEER
[ xm
& TooDou
Tl EE
o |
ws ADATA HVE20S (F)
2172754818300831_2023-02-05_2023-05-10

DcOo CS1.6

> <

Name | 11356 ATEEA D4 _FHESHP | [pefeui

. ‘-s/ ¥ /l
. o T B -:’1'“{

78 [ 1572 \.é‘é SV PN
[nmse | BEH A |

121.2834363°E 25.0431210°N +

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang - BUSBMDASwEE: « @ 7 - X
~

¥ Catalog X

Project Portal Computer Favorites =

"

|7 | search Project

b i Maps
b @ Toolboxes
4[5 Databases

R W02_Project.gdb
b i Styles
b i Folders

P i Locators

195m

38



An overview of ArcGIS Pro

EEgEOvcy 3

Project Map Insert Analysis View Edit Imagery
{ =~ (
o Cut «@» ©
@ copy v NEKZA ]
Paste Explore 7~ “¥ Bookmarks Go Basemap Add
v Copy Path v & v To XY v Datav
Clipboard Navigate = Layer
Contents v 1 x| [Elmap X
T [Search P v ‘ feal
00/ ROk
Drawing Order
VI 113E6ETREADZS HE
[v] World Hillshade
Formosa
Strait
agong
[aamsn ) 5 &

2024/09/13

Share Help

) Uﬂ _(;-'\_ % = @ Add Graphics Layer Rgﬁ % FEB E= Attributes = % @g‘ ?C% 11 Pause £ Lock ng\m @ Sync

Select Select By Select By

Wl

it+Q) ‘

W02 Project | P C

Feature Layer Labeling Data

1 i - 2 Vi R
Hear Measure Locate Infographics Coordinate CX ViewlInplaced Convert | Download EFROXE
Attributes Location Zoom To v v v Conversion @ More v v Map v

Selection = Inquiry Labeling ~ Offline [F]

K3 2
> OKeeluv:g

Taipei
oTaoyuan City 3

_Hsinchu city

TarokoiNationall S 1§
kP

Taichung City '
Changhua LAk
G County

120.1131325°E 23.5289381°N v | &%

Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang - T SEANASHESE € @ 7

Selected

195m

res

=

ol |l

Catalog
Project Portal Computer Favorites

b i
b

4 &

b fd
b

>

v

[7 [ search Project

)

Maps
Toolboxes
Databases

R WO02_Project.gdb
Styles

i Folders

Locators

39



An overview of ArcGIS Pro

EE@Ovcy v WO2_Project | £ A Chun-Hsiang - B SRMEASHESS ¢ @ 7 — X
Project Map Insert Analysis View Edit Imagery Share Help
Cut ,Q @ [1 ] . | EE =3 & Add Graphics Layer [ E?E L.',_l EZ Attributes — @E‘ ¢ “’4 ) = &) Pause (i Llock .9 Sync
c < 2 ! - =[G Clear et LIS M= View Unplaced g Remove
Paste Explore 75 ¥ Bookmarks Go | Basemap Add Select Select By SelectBy — - Measure Locate Infographics Coordinate | =% P Convert | Download ¥
v @ Copy Path v v To XY v Datav v Attributes Location Zoom To A v v Conversion | ¢ More v v Map v
Clipboard Navigate [ Layer Selection & Inquiry Labeling [F] Offline [F] ~
Contents v 1 x| [Elmap X ¥ Catalog v X
7 BULUIT i1 REL o e - = =
T [ search o v‘ ! Shogpping Aﬁea %& Project Portal Computer Favorites =
5 ! Talpel Main Nanjing Village
M / B o ! Station Rear 7 | Search Project L~
=6 & + € n_% £x.206ng sh , I Exit Market Songshan hd
BongPark e it District & Maps
Drawing Order q - ction
g & 1 4o o2 sect® zhi Vi@ Toolboxes
gade i
2 Kimen dian Beimen Yanji jie Old F = D
2 4[5l Databases
Add Data oA Old Street Camera Street S L Glianghua Civic:Boulavard OVErpass Street STITERR shan S i =]
=z ingdao Public. Digi o
- Yuanling A Q aawng Digital Market a0 zhong Housing % WO2_Project.gdb
- Street ) ¥ =
Wi Gioun Laver GibaaRye v Zhengyi East District Futal Building 7 Styles
N p Lay n bao hu qu \llage Sun Yat Sen b F
’ b i Folders
Set Reference Scale 2 3) MmO f > .
- Y Ren-al ROAd Section 3 shepping AZREER Tai pe [l o b Locatory
Clear Reference Scale @ g
Jianguo South ) g
Zoom To Reference Scale me h.ua Road Pugn?';_‘gu‘:;" 8 53
Huafu public ~ District Xinyi Road Section 3 ® Xingi Distri
Labeling Housing Zhopgzheng Yongkang 3 Xinyi District
A e T District Shopping Area N
Convert Labels 5 juguang Roa S Dath public Linjiang Street »
& O L Housing Toghudarket %, Z \
Create Thumbnail g anjichang Nanchang Public Housing 2, z N\
hi @@b 8 Night Market Furniture Chenggong 29 Rogy % N
" % 5 A District T & )
Import Thumbnail & 2 Pug::?ﬁ;s:ing Daan District Public Housing Songren )
i N ) Community % \
iew Metadata $ Guoxing Public - Building @
i . Housing Mingtuo
Edit Metadata
= Zhongzhen Building
Public Housin i b
Update Data Sources A g
Xizngan EyCiE shi he bin gong ~
Housing yuan 2
Reorder Layers % yus N guo I tal wan
2 /i A\ Jiahé.Public da xue xiao
\ JiahePul 20n,
Save As Map File ‘ \" Housing A3 s g
X Gongguan 2 .
Save As Offline Service Definition Hua Zhong He. \
8in Park 7 guo i tal wan
: Y e ke Ji da xue . fu de gong mu
Properties % e W na gu.a
K _- 88
-~ Yonghe 2o .
Show properties {8 th 2p. & District @‘(\\( E; {
r— " A o " \
106 \
106 > shi li fu he guo \
106 \
l;' 88 \ i
3 ’
3 106 -
11 i guo 5 e 4
Z{mngq 3 Gongyuan e i S s wanffgg : Wanfang
o he Roag o [ ospital Foo Public Housin
2 Zh‘ong'he % FuHEHERin  pyblic Housing District #
8l District !
\
\ t =
£ H \ S L] EJ
] B 121.4767411°E 25.0441729°N v = eat 1

H P EEEBAXTRES

2024/09/13

Chun-Hsiang Chan (2024) | Geographic Information System

~ Q) o T4 05:16 =1

2024/9/6

40



An overview of ArcGISPro

B = vy s WO2_Project | © Command Sear Chun-Hsiang - ISR SHEE% « @ 7 - 8 X
Project Map Insert Analysis View Edit Imagery Share Help
Cut ‘é, @ D‘ﬂ - | EE
v NKKZA 1 DE .
Paste Copy Explore 7™ “¥ Bookmarks Go Basen Map P r[]pertl es: Map D X
Copy Path v & v To XY v
Clipboard Navigate 5] General S | tth C d t S t t i th | bl t A
T - 7 x| [P elect the Coordinate Systemn to view the available options. e
7 Extent . vori =
T lse"’f’jk 2] Current XY Details Current Z et =
=0/ HO & wu| | Clip Layers |~ ]
— Hong D;
5 Dong
“’:'"9 S | Metadata TWD 1997 TM Taiwan <None>
4[| Map
4[7) 13Z6ATREANES HE Coordinate Systems
= .
= : Transformation o
Zmis L XY Coordinate Systems Available Search P~ | Y @~
ARSI " lluminaticn
) Labels (% SLD9Y Sri Lanka Grid 1999 -
y%} Color Management £ TWD 1967 TM Penghu
£ TWD 1967 TM Taiwan
£ TWD 1997 TM Penghu
o £ TWD 1997 TM Taiwan 4
€ WGS 1972 BE South China Sea Lambert
f:_';l WG5 1972 TM 106 NE
f:_';l WG5 1984 Dubai Local TM
I Obsolete -
106] 1%
Enable wrapping around the date line
11 ji sui guo
zhong
1:33,304» . [ B 2N v | 121.4766608°E 25.0485402°N v |

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System



An overview of ArcGIS Pro

EEgEe-c- s W02 _Project | P \

Project: Map Insert Analysis View Edit Imagery Share Help

Cut ['I ] -O- [EIE 4 & Add Graphics Layer @ ESE (A E awibutes % e ] ? = £ij Pause @ Llock [_5) E Sync

Copy e D @e £ Clear wid 50 [ = £ View Unplaced 4 Remove
Paste - “Y Bookmarks Go Basemap Add Select Select By Select By Measure Locate Infographics Coordinate Convert | Download

~ Copy Path v & - To XY - ata v ~  Attributes Location | Zoom To ~ ~ ~ Conversion | £ More - Map~
Clipboard Navigate [F] Layer Selection [F] Inquiry Labeling [F] Offline [
Contents Catalog
T |ge,,m, Project Portal Computer Favorites
‘?| Search Project
b i@ Maps
b @ Toolboxes

4[5l Databases
B W02_Project.gdb
b g Styles

b i Folders

Drawing Order

A|D Map.

4[] 113568

(|

[¥] World Topographic Map

b # Locators

Formosa

[w] World Hillshade
Strait

119.6339328°E 21.7855063°N_ v

1:1,876,474 -

Chun-Hsiang Chan (2024) | Geographic Information System

2024/09/13



An overview of ArcGIS Pro

EE@mOyor S

W02 Project | P Comma:

Chun-Hsiang - IT SEMSASHELES <« @ 7 - x
Project Map Insert Analysis View Edit Imagery Share Help Feature Layer Labeling Data
Cut ‘é> @ Em ~ [EIE = & Add Graphics Layer R]E % (A & awibutes % o4 T = £ij Pause £ Llock |5 TE Sync
Copy  HPH T @A @ Clear ' ) @ = @ View Unplaced @ .L Remove
Paste Y Explore # 5 €3 Bookmarks Go | Basemap Add Select Select By Select By Measure Locate Infographics Coordinate Convert | Download — "= 0"
- Copy Path v & - o - ata~ ~  Attributes Location " 7o0m To ~ ~ - Conversion | ¢ More v - Map ~
Clipboard Mavigate [F] Layer Selection [F] Inguiry Labeling [Fl Offline ~
Contents v 2 x [Elmep X ~ @Symbology - 113%£6HTEL.. v ? x llCatalog v B x
Funan —
T |gﬂ,ms] o v| Format Polygon Symbol Project Portal Computer Favorites =
- , Daitou allery Properties .
= 3 & 0B M m My |7 | Search Project )
£ lype here to search EENEETE B
e @ X fsymbols found: 157 G T W v & Toolboxes
4B Mep PPl v ArCGIS 20 ~| [ 4[5 Databases
4 [ N3F6RTBEA QSR

3 W02 Project.gdb

min
1

# Folders
Black Black
QOutli... Outline... b i Locators

=

95 m

Formosa
Strait

Airport Airport Building
Runway Footprint

Cemetery Commerc.. Cultural

Education Governme.. Health/
Medical

Industrial Land Landmark/
POl

Park Recreation Water (area)

Airport  Airport  Building
Runway Footprint

(=] Cemetery Commerc..  Cultural

2876474 || B BE ey o | 120.1091176°E 21.7977188°N v

Selected Feature

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System

43



An overview of ArcGIS Pro

(SR =E I

Project Map

S WO2_Project | 2 Com

Measure Locate Infographics

v v

Insert Analysis View Edit Imagery Share Help Feature Layer Labeling Data

Cut .6’ @ ﬂl] & EE 4 & Add Graphics Layer [K\f % % EZ Attributes
§ Copy - HBHS ! Clear
Paste Explore Bookmarks Go | Basemap Add Select Select By Select By
- Copy Path - & To XY v Datav ~  Attributes Location < Zoom To -
Clipboard Mavigate & Layer Selection =
Contents v i x [Elmap x
Fuvan
T [ search N
P - Daitou
=0/ HG @k
Drawing Order
4 [F] Map Juanzhou
|2 naxeRAREADRE HE
<all other values>
[+ World Topographic Map 5228
[w] World Hillshade unty
Formosa
Strait
rihgong
)
]
y
1)
hun
127
L)
11876474 - || B EE By o | 123.6019936°E 24.6873329°N v

H P EEEHAXTRES

2024/09/13

Inquiry

Keelung

lan

2 More ~

Labeling

i Pause fLock [ 9)
(et View Unplaced

195 m

Convert

[E]

£l
Download
Map ~

Offline

Chun-Hsiang - ETSEMEASHEEs € @& 7 - X
Sync
Remove
. ~
Symbology - 113F6H7E... v # x| Catalog v X
P D‘_‘ i'é‘} \IJ/ “% = Project Portal Computer Favorites =

|?‘ Search Project P~ ‘

Primary symbology

Unique Yalues

s

Symbolize your layer by category

"

Symbolize your layer by quantity

Single Symbol
Drraw wsing single symbol,

Unique Values
Drraw categories using unique values of one or multiple fields.

Graduated Colors
Draw quantities using graduated colors,

Bivariate Colors
Draw quantities using bivariate colors.

Unclassed Colors
Draw quantities using an unclassed color gradient.

Graduated Symbols
Draw quantities using graduated symbols,

Proportional Symbaols
Draw quantities using proportional symbols,

Dot Density
Draw quantities using dot density.

B
M
o

A ) 2

Chun-Hsiang Chan (2024) | Geographic Information System



An overview of ArcGIS Pro

BEEfeS-c- 3

Praject: Insert

W02 Project | 2 Comma

Map Analysis View Edit. Imagery Share Help Feature Layer Labeling Data
Cut o @ Em CE = = Add Graphics Layer @ F@] ES Attributes % offe t=
oo .. P @e e mm W =
Paste Py Explore 7 © “¥ Bookmarks Go | Basemap Add Select Select By Select By Measure Locate Infographics Coardinate
v Copy Path v & - To XY v Data ~ ~  Attributes Location Zoom To ~ - v Conversion
Clipboard Mavigate [F] Layer Selection IF] Inquiry
Contents v 1 x [Elmep X
Funan
T [ search o~
— R Daitou
0N/ He A
—
Drawing Order
e
4[] Map Juanzhou
[ naseREBEADR B2 |
H_CNT
[ 0.000000 - 871.000000 s223)
[ £71.000001 - 1836.000000
unty

I 1236.000001 - 3250.000000
3250.000001 - 7694.000000
Il 7524.000001 - 18183.000000

(] World Topographic Map
[w] World Hillshade

Farmosa
Strait

[ B8
2024/09/13

b v |

121.1222494°F 21.7955914°N +

31 Pause i Lock 3 FE;L Sync

QV\ew Unplaced Comvert | Download Remave

{2 More v v Map ~

Labeling [F] Offline |l
~ M Symbology - 113E6ATEL.. ~ 1 X
o
PR YT 4
Primary symbology
‘Graduatad Colors
Field H_CNT M
Method Matural Breaks (Jenks) -
Classes
e L Color scheme

Classes

Histogram = Scales

-~ More ~
Uppervalue = Label
2 0.000000 - 8...
871.000001 -...
1836.000001...

3250.000001...

7694.000001...

=

| &9 Selected Features: 0 | (9 | I | 2

Chun-Hsiang - BT SEMEAEHIEE S €

Chun-Hsiang Chan (2024) | Geographic Information System

& 7 -

Catalog

Project Portal Computer Favorites

u]

>

<

? | Search Project

b o
b

Maps
Toolboxes
4 5 Databases

3 WO02_Project.gdb

-

& Styles
P ip Folders

b e Locators



An overview of ArcGIS Pro

BEEOS- v g WO02_Project Chun-Hsiang - BITS8gASipESs o @ ? = X
Project Map Insert Analysis View Edit Imagery Share Help Feature Layer Labeling Data
Cut <é, @ Uﬂ \' B 4 = Add Graphics Layer @ % [ E2 Atributes g.% o T = £ Pause £ Lock [C.9) FE Syne
Copy ~ HH @a @ Clear ' ‘ @ gEI @V\aw Unplaced * Remove
Paste Py Explore 7 & ¥¥ Bookmarks Go Basemap Add Select Select By Select By Measure Locate Infographics Coordinate P Convert | Download : :
v Copy Path ~ & ~ To - ata ~  Attributes Location Zoom To ~ - - Conversion @ More ~ - Map ~
Clipboard Mavigate [F] Layer Selection Pl Inguiry Labeling [F] Offline |l
Contents v x [ElMap X Symbology - 113E68TE... ~ # Catalog 1%
ruuan
~ Lk Project Portal Computer Favorites =
T [search 2 | PE T4 j p =
— 2 Daitou — = ?
- P Search Project L~
[= fj E E_:‘F é) :’-’b Primary symbology | ‘
b i@ Maps
Drawing Order [6reduated Colors
. b @ Toolboxes
nzhou - Field
‘E Loy M 4 5l Databases
v 13EEAREADRS RE | Normalization | <None> &, W02_Project.gdb
P_CNT Method b fgd Styles
Clo =ZEHLL 3228 Classes b i Folders
[ 226.000001 - 586.000000
[0 526.000001 - 879.000000 Hnty S Colar scheme g’ Locators

Formosa

[ 79.000001 - 1192.000000 Strait
[ 1192.000001 - 1553.000000
[ 1553.000001 - 1956.000000
[ 1956.000001 - 2403.000000
I 2403.000001 - 2618.000000
I 2912000001 - 3491.000000
[ 3491.000001 - 4026.000000
I 2026.000001 - 4730.000000
4730000001 - 5426.000000
I 5428.000001 - §190.000000
[l 5190.000001 - 7093.000000

Il 7093.000001 - £226.000000 C e
Il 226.000001 - 9753.000000 ' S
Il 5753.000001 - 11615.000000 ¥

I 11615.000001 - 15165.000000
I 15165.000001 - 23147.000000
Il 23147.000001 - 45308.000000
[+ World Topographic Map

[ World Hillshade

2024/09/13

119.9315478°E 21.7876984°N +

| a7 Selected Features: 0 | [ | [ |

Chun-Hsiang Chan (2024) | Geographic Information System

Classes

IEEENENEEEEREEEEOO

Histogram | Scales

Upper value
226
< 586

879

46



An overview of ArcGIS Pro

H L EEEGAXFRES

2024/09/13

Paste

== -

Project Map Insert

Cut

@
Copy HH
v Copy Path AL
Clipboard

Contents

View Edit

Navigate

? |5£orrh

1 I

Drawing Order

4[] Map

‘Hok

s smsETEEADSS A2

P_CNT

l:l 0.000000 - 390.000000
[ 290.000001 - 614.000000
[ 614.000001 - 778.000000
[ 778.000001 - 924.000000
[ 924.000001 - 1076.000000
l:l 1076.000001 - 1241.000000
[ 1241.000001 - 1432.000000
[ 1232.000001 - 1642.000000
I 1642.000001 - 1879.000000
I 1279.000001 - 2151.000000
- 2151.000001 - 2464.000000
I 2264.000001 - 2817.000000
I 2217.000001 - 2239.000000
- 3239.000001 - 3686.000000
Il 3525.000001 - 4160.000000
Il 4150.000001 - 4705.000000
Il 4705.000001 - 5360.000000
Il 5350.000001 - 6216.000000
- 6216.000001 - 7675.000000
Il 7575.000001 - 45308.000000

[ World Topographic Map
[v] World Hillshade

Imagery Share

& Add Graphics

Go | Basemap Add

To XY v Data~

[F] Layer

v 1 x [Elmap x

Daitou

unty

Formasa
Strait

[ogeans ]| E B8+ A2 v |
M 5

W02 Project | o Comm
Help Feature Layer

Layer @

Select Select By Select By
~ Attributes Location

Labeling Data

~ %%
F@ = Attributes o % @4

Clear

TE% £)j Pause &3 Lock [ 6 @ Sync

{3 View Unplaced Remove

Convert | Download

Measure Locate Infographics Coordinate |
- M = More v ¥ Map ~

Zoom To h Conversion

Selection Pl

Inquiry

Labeling Pl Offling

Symbology - 113E6FTEL.. ~ # X
BET 4o

Primary symbology

Chun-Hsiang - BT SEMSASwiEEs « @ 7 =

Catalog

Project Portal

puter Favorites

>

m x

‘?| Searcriloject

|Graduatad Colors : Maps

Field

Method

Classes

195m

Classes

IIIIIIIIIIDDDDDDD§

Chun-Hsiang Chan (2024) | Geographic Information System

Coler scheme

Histo

Toolboxes

P_CNT -

Databases

B t.gdb

Natural Breaks (Jenks)

i Numerical values of ranked data are examined
ta account for nan-unifarm distributions, giving
an unequal class width with varying frequen
of observations per class,

5 Styles

Quantile

Distributes the abservations equally across the
class interval, giving unequal class widths but
the same frequency of observations per class.

Equal Interval

The data range of each class is held constant,
giving an equal class width with varying
frequency of observations per class.

Defined Interval

Specify an interval size to define equal dass
widths with varying frequency of observations
per dass.

Manual Interval

Create class breaks manually or modify one of
the preset classification methods appropriate
far your data,

Geometric Interval

Mathematically defined class widths based on a
geometric series, giving an approximately squal
class width and consistent frequency of
abservations per class.

Standard Deviation

For normally distributed data, class widths are
defined using standard deviations from the
mean of the data array, giving an equal class
width and varying frequency of observations
per dass.

4160.00000
4705.00000

3w

21 )

47



An overview of ArcGIS Pro

[ =

Praject Map

Cut
Copy

Copy
Clipboard

Paste

Contents

Path

v 2

Insert Analysis View Edit Imagery Share

‘éb gﬁz ml

__d)_ [EE] 4 & Add Graphics Layer %ﬂ % F@ E= ttributes — % ﬁ" ?CE 1) Pause {3 Lock ETJJ Sync

")

Explore 7 & ¥ ¥ Bookmarks _Go Basemap Add
v XY

- €

Mavigate

? ‘ Search

£

0K B s

Drawing Order

4[] Map

<[ 1FeERREADSE HE

H_CNT
[ 0.000 -
[ 1311 -
[ 2971 -
[ 4361 -
[ se1.1-
B 7421 -
I o201 -
M 11z20-
B 1345
[ REEE
I 1833
M2
I 2400-
-
| EBEE
W -
W 2306-
| e
W s

W 1119012180

131.0
297.0
436.0
581.0
7420
920.0
1119
1345
1384
1832
2100

- 2399

2740
3164
3702
4395
5437
7694
11180

[+ Werld Topographic Map

[v] World Hillshade

2024/09/13

To

v Data~

[F] Layer

'WO02_Project | P Command Search (Ait+Q)

Help Feature Layer Labeling Data

Select Select By Select By g Measure Locate Infographics Coordinate QV‘EW Lhpcs Convert | Download ESoE
~  Atributes Location " Zoom To . v - Conversion | ({2 More ~ - Map ~
Selection IF] Ingquiry Labeling [F] Offline |1

Symbology - 113F68TEL.. ~ #

LT ETT

PRHY 4

Vary symbology by attribute €%

~ Transparency

<None> -

* Qutline width

Symbolize features uniquely by derivi
property values from feature attributes.

[ Allow symbol property connections

=

TR T | &8 Selected Features: 0 | [ | [] | 2 || ¢ cnmm— >

Chun-Hsiang Chan (2024) | Geographic Information System

Chun-Hsiang - ESEME A Sp@ss: o« @ 7 -

Catalog
Project Portal Computer Favorites

= | ?| Search Project

v Maps
b @ Toolboxes
4 gl Databases
54 WO2_Project.gdb
b g Styles
b I Folders
b @l Locators

48



An overview of ArcGIS Pro

B = > v 3 WO2_Project | £ Command Search (Alt+Q) Chun-Hsiang - BETS2SASHES% € @ 7 - [a] X
Project Map Insert Analysis View Edit Imagery Share Help Feature Layer Labeling Data
‘— y L Cut ‘6’ 3 Dl] _é_ E% i:'j?h @ Add Graphics Layer @ % FB] ES Attributes i [ﬁ]\" ?CEI é?lPause @Lock
Pasté (5! copy Exp'lore :: :: Bookmarks Glo Basemap ;L;d Select Select By Select By (9 Clear M‘;ue Locate Infographics Coordlflate £ View Unplaced Convert | Download Remaye
v [ CopyPath v v To XY v Datav v  Attributes Location - 7o0m To ¥ v Conversion More v v Map v
Clipboard Navigate [ Layer Selection K] Inquiry Labeling [ Offlins ~
Contents v rx [Elmap x ~ M Symbology - 113E637EL... v # x|l Catalog v X
Y | search L V‘ :_/:fl @7 5"5}': 7 ,& Project Portal Computer Favorites =
= ) |27 search Project p v

LEE/Bon

Drawing Order

4[F] Map

[ 35eRAREADS HE

H_CNT
[ 0.000- 131.0
[ 131.1- 2070
[ 297.1- 436.0
[ 436.1- 5810
[ se1.1- 7420
B 722.1 - 9200
B 920.1- 1119
B 1120- 1345
B 1346- 1584
B 1585- 1832
W 1233- 2100
W 2101 - 2399
Il 2200 - 2740
W 2721 - 3164
W 3165- 3702
W 3703 - 4395
W 4396- 5437
W 5432 - 7604
W 7605- 11120
W 11190- 128180
H_CNT

Mo

0-18183

[ REAEE

[v| World Topographic Map

[v] World Hillshade

2024/09/13

R

121.4550942°E 24.7360392°N v

Vary symbology by attribute € 2
b gl Maps
b @ Toolboxes
4 f5 Databases
A WO02_Project.gdb

v Transparency
Field

Normalization

Transparency range b i Styles
e 053] YR e
Low values 70% 2 i Locators

18183
18183

@) Refresh values

(v Sh:

> Outline width

Y iquely by deriving syn
property values from feature attributes.

[C] Allow symbol property connections

=]

| &3 Selected Features:0 | [ | |1 | & || < -

Chun-Hsiang Chan (2024) | Geographic Information System

49



An overview of ArcGIS Pro

e

 Feature Layer Labeling Data

BBE@EOCv Chuntsiong - ETEEHRASHEER € @ 7 - 0

Project Map Insert Analysis View Edit Imagery Share Help

E[-] - ﬁ ‘@ Add Graphics Layer @ @Aﬂnbuts M T = £ Pause 3 Llock [ 9) ' i sync
. @ Coy 52 E [ Clear T = 3% View Unplaced Remove
Paste 24 “3 Bookmarks Go Basemap Add Select SelectBy Select By Measure Locate Infographics Coordinate P Convert Dovmload 2
v [i] CopyPath s - v To XY v Datav ~ Attnbuts Locatlon #¥ Zoom To v v v Conversion | ¢ More v v
Clipboard Navigate 51 Layer Selection = Inquiry Labeling [ Offline [
Contents =] Catalog v X
Project Portal Computer Favorites =
(©)| %[ search Project p v
b gl Maps
b i@ Toolboxes
4 f5i Databases
G WO2_Project.gdb
b Styles
L Folders
[ 131.000001 - 297.000000 -
b g Locators

[ 297.000001 - 436.000000
[E] 436.000001 - 581.000000
[ 581.000001 - 742.000000
[ 742.000001 - 920.000000
[ 920.000001 - 1119.000000
[ 1119.000001 - 1345.000000
[ 1345.000001 - 1584.000000
[ 1584.000001 - 1832.000000
[ 1232.000001 - 2100.000000
[ 2100.000001 - 2399.000000
T 2399.000001 - 2740.000000
I 2740.000001 - 3164.000000
I 3164.000001 - 3702.000000
I 3702.000001 - 4395.000000
Il 4395.000001 - 5437.000000
Il 5437.000001 - 7694.000000
I 7594.000001 - 11184.000000
[ 11124.000001 - 18183.000000

World Topographic Map
World Hillshade

| &9 Selected Features: 0 | [ | [} | © |

121.5247284°E 25.0056455°N v

1:21,634 || B B LN v |

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System



References

* William Bajjali (2023) ArcGIS Pro and ArcGIS
Online. Springer.

* SuperGeo
¢ Quantum GIS William Bajjali

.. ArcGIS Pro and

ArcGIS Online

Applications in Water and Environmental Sciences

2024/09/13 Chun-Hsiang Chan (2024) | Geographic Information System 51



2024/09/13

Chun-Hsiang Chan (2024) | Geographic Information System

52



	Slide 1: Geographic Information System
	Slide 2: Outline
	Slide 3: What is GIS?
	Slide 4: What is GIS?
	Slide 5: What is GIS?
	Slide 6: What is GIS?
	Slide 7: What is GIS?
	Slide 8: What Can a GIS Do?
	Slide 9: What Can a GIS Do?
	Slide 10: GIS Infrastructure (5 Key Components)
	Slide 11: GIS Principles
	Slide 12: GIS Principles
	Slide 13: GIS File Elements
	Slide 14: Types of GIS
	Slide 15: Types of GIS – Conventional
	Slide 16: Types of GIS – Conventional
	Slide 17: Types of GIS – Conventional
	Slide 18: Types of GIS – Web GIS
	Slide 19: Types of GIS – Web GIS
	Slide 20: Types of GIS – Web GIS
	Slide 21: Types of GIS – Web GIS
	Slide 22: Simple Lab Practice
	Slide 23: Download Geo-Datasets
	Slide 24: Download Geo-Datasets
	Slide 25: An overview of ArcGIS Pro
	Slide 26: An overview of ArcGIS Pro
	Slide 27: An overview of ArcGIS Pro
	Slide 28: An overview of ArcGIS Pro
	Slide 29: An overview of ArcGIS Pro
	Slide 30: An overview of ArcGIS Pro
	Slide 31: An overview of ArcGIS Pro
	Slide 32: An overview of ArcGIS Pro
	Slide 33: An overview of ArcGIS Pro
	Slide 34: An overview of ArcGIS Pro
	Slide 35: An overview of ArcGIS Pro
	Slide 36: An overview of ArcGIS Pro
	Slide 37: An overview of ArcGIS Pro
	Slide 38: An overview of ArcGIS Pro
	Slide 39: An overview of ArcGIS Pro
	Slide 40: An overview of ArcGIS Pro
	Slide 41: An overview of ArcGIS Pro
	Slide 42: An overview of ArcGIS Pro
	Slide 43: An overview of ArcGIS Pro
	Slide 44: An overview of ArcGIS Pro
	Slide 45: An overview of ArcGIS Pro
	Slide 46: An overview of ArcGIS Pro
	Slide 47: An overview of ArcGIS Pro
	Slide 48: An overview of ArcGIS Pro
	Slide 49: An overview of ArcGIS Pro
	Slide 50: An overview of ArcGIS Pro
	Slide 51: References
	Slide 52: The End

