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Course Goals:

m Increase awareness of GIS science and technology

m Provide opportunities to process, analyze, and
visualize spatial data and information using
commercially-available GIS software

m Generate enthusiasm and interest in using GIS for
meeting water and environmental assessment needs

m Gain appreciation for the complexities of data
manipulation, analysis, and mapping at different scales
of space, time, and complexity
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Course Syllabus

Seminars(26 hours) = Lab Exercises (14 hours)

- Start with ArcView GIS

+ Spatial database & data ~ Display, query spatial data
structure + Build a simple geodatabase

+ Spatial anaiysis - part 1

+ Spatial analysis - part 2

« Introduction

+ To build a spatial database

+ DEM model and its

applications problems: Demo

« GIS spatial analyzing

+ GIS application projects m Exam (?) (2 hours)

demostration
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+ Using GIS to solve professional

References & Internet Learning resources:

w HEFE ARG —RE, FEMMNA (BITES)

s MEFRERETR (RAEEF, REHRD

w MBEERGEE. HTEERMNA (REA%)

» G B RG SRS (KA. & &, 2007. AR T
b H i)

m Geographic Information Systems and Science (2" Edition)
Paul A. Longley et al. 2005. New York, John Wiley & Sons
Inc.

m Thinking about GIS (3rd Edition), Roger Tomlinson.
2007. ESRI Press.

m An introduction to Geographical Information System.
Kumar, Pawan. et al. 2010. LAP Lambert Academic
Publishing

http://www.esri.com
http://www.google.com.hk/
http://www.gisempire.ctni/bbs 6
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Chapter 1 An Introduction

m data, Information and GIS
= definition and components
m GIS functionality

m Summary : how to properly
understand GIS?
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< Data. Information and GIS

1. whatis data

= Data (¥#8)

wRE—HinEt, eRMRNEGIE, SEHTF.
§$‘ 5. Bt BRUREIREERNEESY

= Geographic data / geospatial data (JhEE$E)
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FEFR. (ZRAE. BHERRED
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2. what is information

1) Definition

s FERRAEABEN—NMETIRE. BRUEERBEEE
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SAEREAR (BRI, HARA. EWEHIE) ZHMERR
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2) Characteristics :
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3) HhFEfE B (Geoinformation)HIRE s
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4. Why GIS?
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\@ Jack Dangermong, 2000, ESRI f#&A
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How to change "data” into "information"” ?

Methodology:

e Conversion - TRKEER. ERARINERT
a2 A (ett) .

e Organization (447 ) - miEsEEERRf;AEA
REEASENEENERNER

o Structuring(£5#31k) - s eRERUSENEELE
BT NARERES RS

5. The history of GIS

1> . Early Pioneers (60’s)

m 1962, Canadian
Roger F.Tomlinson,
using computer to
process landuse data

m First GIS in world:

m 60s, American
Duane F.Marble

a conceiver of GIS
software;

m Cad software design;

e Modeling (i 1) - amsmnmitMrRTaL, CGIS (1971) = ESRI founded in 1969
Y B A PR EE B B R K
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7
1960’s
Vector GIS: Cogqp“latt'of'al Global
ARC/INFO cometry: Positionin
) Stri Rubber sheeting 9
Howard Fisher: Roger Tomlinson: Jack Dangermond: trings Polygon Overlay System
SYMAP Sanadian ESRI Founded AMan‘L‘B Edge Matching SPOT
eographic "
(Harvard Lab started) Inforgma':ion uto Network Analysis

System
(implemented in 1971)

GIS Functions:

Harvard
Laboratory Topology Harvard
ODYSSEY Polygon Oneonta
POLYVRT Overlay Buffalo
CALFORM Zurich
LANDSAT
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GIS Education:

GIS Pioneers:
Dana Tomlin
Nick Chrisman
Tom Peuker
Scott Morehouse

Denis White 2

Workstation . .
Migration to PC:

GlIS: .
ARC/INFO proview
System 9 Mapinto

Microstation

GDS AutoDesk

MGE utoDes
GeoVision
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Closed to Open:
Integration of MS
Tools
OO Programming
ActiveX
Adoption within IT

24
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Data Warehousing
Internet
Field Data Collection
Wireless Technology

GIS Evolution
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2) expansion and popularization

60s:germination
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|

Number of academic paper relevant to GIS in
CNKI recent 15 years:

—

Al

2014—10 27

3) Great events in GIS development:

1963 TomlinsonFFif 7 IS KHEE EREMFR

1964 Howard Fisher BILT HHHENLEBMZMHMTHIG LR E
1969 Jack MLaura Dangermond E .77 ¥ iR ZiHHF9THT (ESRI)
1969 Jim Meadlock®LIntegraph/A ] 19894F Intergraph RAiMGE
1971 i R#E{EE (CCIS) Ear

1972 GISP (General Information System for Planning) JF&1972
Landsat L E & W R MBI

= 1973 USGS Bl T S BRBA T RS
m 1978 ERDASRRST
= 1981 ESRI ARC/ INFO GISEAR
m 1982 NASAR %} T Landsat TM4
m 1984 Marble, Calkins & PeuquetihfT “HEL(EEREMEA Y
(Basic Readings in Geographic Information Systems)

w1986 Peter Burrough iR T “ i B Y6 R4l fh B4 B R SR

" (Principles of Geographic Information Systems for

Land Resources Assessment)
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“ What is GIS 2

v Definition

v Subject foundation of GIS
v Components of GIS

v What can GIS do?
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1. Some typical definition:

a GIS: A particular form of information
system applied to geographical data

@ An information system: A set of
processes, executed on raw data, to
produce information which will be useful
for decision making

@ Geographical data: Spatially referenced
data sets
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Other Definitions:

The common ground between information processing and the
many fields using spatial analysis techniques. (Tomlinson,
1972)

« A powerful set of tools for collecting, storing, retrieving,
transforming, and displaying spatial data from the real world.
(Burroughs, 1986)

« A computerized database management system for the capture,
storage, retrieval, analysis and display of spatial (locationally
defined) data. (NCGIA, 1987)

¢ Adecision support system involving the integration of spatially
referenced data in a problem solving environment. (Cowen,
1988)

« GISis acollection of computer hardware, software, and
geographic data for capturing, managing, analyzing, and
displaying all forms of geographically referenced
information(ESRI, 2007)
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Definition in Chinese:
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HBERRAEMIERSETR .

Multipurpose geographical data system
Multipurpose input land use system
Computerised GIS

System for handling natural resources
inventory data

Image-based information system
Land resource information system
Planning information system
Resource information system
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2, Subject foundation of GIS

i

=
Surveying & nﬂ/
photogramme /

JIARNS
Remote sensipg

H
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3. Components of GIS

= Computer
hardware

m GIS software
m Peopie

m Data

m Methods
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Hardware ##/4F
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Three views of GIS software

Geoprocessing

Geodatabase

Geovisualization 01410 3

GIS software functionality:

Input &
Verification

Output and Transformation
presentatio and

GIS
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People

\ ; - & -
Manageme o
nt % % .where willyalLbe in GIS?
Information Aims and
for 3 queries from
managemen ’ management

Athinking Nely %%%

9xplorer who oata
IS key to the gathering
power of GIS! 2014—10
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Data

Satellite
imagery

Mr User

Data
gathering
and retrieval
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+»» What can GIS do?

1 In short:

fiiE (Location, where is it?)

% (Condition, what is it like?)

L% (Trend, what has happened since?)
# X (Pattern, what spatial patterns exist?)
Bi% (Model, what if?)

“5M” [a]@l: Mapping Measurement Monitoring
Modeling Management
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GIS--What is it?
No easy answer anymore!

m Geographic/Geospatial Information
— information about places on the earth’s surface

— knowledge about “what is where when”
» (Don’t forget time!)
— Geographic/geospatial: synonymous

m GIS--what’s in the S?
— Systems: the technology
— Science: the concepts and theory
— Studies: the societal context
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2 What can GIS do?

= A Ubiquitous Tool
— Water Resources Evaluation
— Environmental Analysis
— Engineering Design
— Business Geographics
— Social Services
— Better Government
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80% of local government activities estimated to be geographically based

— plats, zoning, public works (streets, water supply, sewers), garbage collection, land
ownership and valuation, public safety (fire and police)

a significant portion of state government has a geographical component
- natural resource management
— highways and transportation
businesses use GIS for a very wide array of applications
— retail site selection & customer analysis
— logistics: vehicle tracking & routing
— natural resource exploration (petroleum, etc.)
— precision agriculture
— civil engineering and construction
Military and defense
- Battlefield management
- Satellite imagery interpretation
scientific research employs GIS
— geography, geology, botany
— anthropology, sociology, economics, political science
— Epidemiology, criminology
2014—10 48
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BiFZE#}:  the disciplines that have traditionally
studied the Earth, particularly its surface and near-
surface, in either physical or human aspect :

m geology (Hifi%¢) ; geophysics (HiBR¥HEZ)
oceanography (V%)

agriculture ; biology (A#)%%) ; ecology,
biogeography (AE4HhIEZ)

environmental science  GREERIE)

geography  (HiEEZ%)

sociology (#L£%)

political science (BUAZ)

anthropology (A&

these sciences are all potential users of GIS
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Geology & Environment Sciences
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Rt GIS B FT IR (L)
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Bt GIS B 7T U (2)
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Historical Setting and GIS Evolution

Computer Mapping

automates the cartographic process (70s)

Spatial Database Management

links computer mapping techniques with
traditional database capabilities (80s)

GIS Analysis and Modeling

representation of relationships within
and among mapped data (90s)

What do you think is the current (00s) frontier?
...but that’s another story 2014—10

GIS in future

m GISHIM 24k 3

m GIS XA A e g

m 5T FRAA
m 0 GIS A K &M E R
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M AGIS# F KERFE--

m Perhaps the greatest challenge in making GIS
technology more widely available will be to find
competent personnel ...

m There are not enough educational institutions to
provide training ...

m To use a GIS effectively, an analyst requires
sufficient background to understand the nature of
the problems being addressed and characteristics
of the data being analysed.
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Summary (1)

m GIS is not a computer system for mapping. Although it
can produce many graphics in different scales and it can
also produce different colors and different objects.

m GISis an analyzing tool. Its advantages lie that it can put
different spatial data or information together. You can
analyze. distinguish. simulate the coming results.

« CSAE—MLENTR, REETMNFRANR. ATRNESR
MNRRMRERRI (&) SHER.

oGS E—MAT TR, SRREAET (BIYE) WLKT ANZER
BiE (RER) BAE—E, MUERSHT. BAIRERHTRNER
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Summary (2)

m GIS is not only using for accessing spatial data and
graphics or images. It can also produce and display
your studying objects’ features. detail data and
relations with the other objects according to your
will.

» GIS ANEARENZHEE. BEIEEK, S8~
EHBRFAANRNFFHERFRER; BRERNER
RBEREBARERMARNRHXR.
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Summary (3)

m GIS is the tool that can put some possibilities and
conceives in our analysis or thinking into
realities and then testify them in time.

= CIS EXH—MTIA: SURUBRLTRMSRITES
WFBE (I8) FENRERR M FUASSIHRIE.

GI Systems, Science and Studies

Which will we do?
m Systems
— technology for the acquisition and management of spatial information
The focus of this course
= Science
- comprehending the underlying conceptual issues of representing data and
processes in space-time
- the theory and concepts behind the technology
Introduce enough of the science to apply the systems correctly and understand
their capabilities and limitations
= Studies
- understanding the social, legal and ethical issues associated with the
application of GISy and GISc

Combine hands-on technical training with an understanding of the
underlying science, and an emphasis on multidisciplinary applications
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...where will you be in GIS?
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