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Chapter 1

Introduction to GIS & RS principles and

their applications
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Introduction to GIS

From
ESRI
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GIS Stores Data as Layers
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Geographic Information Systems : GIS
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GIS Database

2307597 Geographic Information Systems(GIS) For Earth Science : By Asst.Prof.Sombat Yumuang, Ph.D. November 2006




ARCEDIT

vlounmi/gavano T EEAR0Y, 7048, 1519513, 01191
-58.83143.63. 13703 oist: B4.83887

TYNT ANY.

L93YNTI ANY.

2.003YNTI AN,

/10 9.193YN3 NN,




Visualization “Worth a Thousand Words”
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Real World

: Real World
615 - Tools | -

Results from the study
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Landuse (polygon)

Road (line)

Changwat name
Political area
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Location of Moo Ban

(point)
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Some GIS data layers of Thailand

www.gisthai.org
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Geography data format

* Raster — Grid
© — “pixels”
— a location and value
— Satellite images and aerial
photos are already in this
format

» Vector — Linear
— Points, lines & polygons
— “Features” (house, lake,
etc.)
 Attributes

—size, type, length, etc.

=
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Combining Data From Many Sources
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» Digitized and Scanned Maps

— purchased, donated, free
(Internet)

— created by user
» Data Bases - Tables of data
* GPS - Global Positioning System

Tranalationof

ultipl a
L xisting mags — accurate locations

+ Field Sampling of Attributes

* Remote Sensing &
Aerial Photography
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Five Data Layers “Alike” Features

Rivers /Water resources

Political Boundary

Canals
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Turning Data Into Information
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Multiple Databases can be Linked and Related
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Multiple Databases can be inked and related
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Application Area:
Computer Science/MIS public admin.
graphics planning
visualization geology
database mineral exploration
system administration forestry
security site selection
Geography dnd related: marketing
cartography civil engineering
geodesy criminal justice
landforms o8 salsls deden
spatial statistics.
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« Emergency Services — Fire & Police
< Environmental — Monitoring & Modeling
« Business — Site Location, Delivery Systems

« Indusiry — Transportation, Communication, Mining, Pipelines,
Healthcare

« (Government — Local, State, Federal, Military
1. —Research, Teaching Tool, Administration

2307597 Geographic Information Systems(GIS) For Earth Science : By Asst.Prof.Sombat Yumuang, Ph.D. November 2006




,_[GIS IN THE PLANNING PHOCESSF

| PLANNING PROCESS |

r
1
|
| @ B
1 L]
B P
1 DATA PRESENTATION
|
\ v

Network Solutions

« E_nanshe
FAYS

o Ehenilnihp
{=al

Total oute cost 013 unks.

(=
e e e
= Tomneds [T3] Disctians.
Sonscimm ey | e
A H i e

= & [FE] e, __Povmim:_|

2307597 Geographic Information Systems(GIS) For Earth Science : By Asst.Prof.Sombat Yumuang, Ph.D. November 2006




Ecosystem Management
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3D Mine with Well Data




Environmental Monitoring Toxic Plume
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Combining Various Display Methods
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Oil Spill and Contamination
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Traffic Management Centers in the
World

Tokyo Metropolitan Police
Department's Traffic Control Center

Minnesota DOT’s Traffic
Management Center
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Site Location and Client Distance

ArcView GIS 3.0
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Modeling of Future Trends
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GIS mazlslating

1. Location What is at...? pauAnudndeylsag il
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GIS nazleluls
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Geographic Information Technologies

» Global Positioning Systems (GPS)

— a system of earth-orbiting satellites which can provide precise (100 meter
to sub-cm.) location on the earth’s surface (in lat/long coordinates or
equiv.)

« Remote Sensing (RS)

— use of satellites (and aircraft) to capture information about the

earth’s surface
» Geographic Information Systems (GIS)

— at a minimum, comprises a capability for input, storage,
manipulation and output of geographic information

GPS and RS are a sources of input data for a GISy.
A GIS provides for storing and manipulating GPS and RM data.
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Introduction to GPS
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* GPS (Global Positioning System) ussuumsumksRiauuiuEalaning
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Remote Sensing

Remote Sensing Af Nrd1maanszasing NusAannsduialaemns
sendivinnisdnaaa fugunsadinldlunisdisma
Ao o R 9 =
nwildunannistiuiindasyalag Sensor Hvanaaziilu
— Analog iy Wan
_ Digital

Sensor 81AAFAAFILIUAINIALY U LATRIT UBAGU WTaLILAINEN

uraan il

WA




ANBOIZN1TEITAsLAIINLNANTza s Inauals 2
15z

! 4

. A A o = a o =X
— Active System A8 7EUUNAI Sensor HNITNARNWRINU
waaldlunnsd199 19U 72ULeANT

— Passive System A UM Sensor MWALLA AN
UNASAY 11 Aaeandimel

2307597 Geographic Information Systems(GIS) For Earth Science : By Asst.Prof.Sombat Yumuang, Ph.D. November 2006

Active System : Radar (SAR)
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Passive System
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Introduction

to

Remote Sensing
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Application of GIS

For example www.qisthai.org
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