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GIS ‘ ’
GIS
GIS Geographic Information Systems
GlScience Geographic Information Science
NCGIA National Center for Geographic Information and Analysis 1990 GIS
Goodchild Kemp, 1990; NCGIA, 1997
NCGIA 2000

UCGIS University Consortium for Geographic Information Science
GI S&T Geographic Information Science and Technology
UCGIS, 2003; DiBiase et al., 2006
GIS GISCI GIS Certification Institute GIS

GIS
2005

http://curricula.csis.u-tokyo.ac.jp/
GIS http://gis.sk.tsukuba.ac.jp/

14

Web 2005
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NCGIA NY
uc 3 UCGIS
UCGIS, 2003
uc
NJ
10
14 1
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Arizona State Univ.

California State Polytechnic Univ. at -
Pomona

* Louisiana State Univ. -
* Ohio State Univ. -
* Pennsylvania Univ. -
* Rutgers, The State Univ. of New -
Jersey
* San Diego State Univ.
Univ. of British Columbia
wx NY Univ. at Buffalo, The State Univ. of
New York
*x Univ. of California, Santa Barbara
** Univ. of Maine
Univ. of New Mexico -
Univ. of Oregon -
* Univ. of Redlands -
*UCGIS UCGIS, 2003 **NCGIA

14
NY ucC
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14 2
GIS
14 5 GIS
GIS BS, Minor: GIS
BS Degree — Emphasis in GlScience
BE in Spatial
Information Engineering GIS
Undergraduate Certificate in GIS NY GIS
Certificate in GIS and Cartography Certificate
14 8 GIS
GIS
Master of Advanced Study degree in GIS GIS

Master of Applied Geography, Minor: GIS
MS Degree — Concentration in
GIScience NY GIS
Masters degree/PhD degree in Geography with Specialization

in GIS Spatial Information
Science and Engineering MS PhD
GIS International MS in GIS
GIS Master of GIS

NJ
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Arizona State Univ.

California State
Polytechnic Univ. at
Pomona

Louisiana State Univ.

New Mexico State Univ.

Ohio State Univ.

Dept. of Geography

Dept. of Geography and

Dept. of Geography

Dept. of Geography

Anthropology
URL geography.asu.edu/ www.class.csupomona.edu/ www.ga.lsu.edu/ www.nmsu.edu/~geoweb/  www.geography.ohio-
ga/ state.edu/
GIS - - BS(GIS -
GIS -
MAS (GIS) — — Master of Applied —
GIS Geography(GIS
GIS GIS - - -
GIs/ GIS GIS - - -

GCU 495 Quantitative
Methods in Geography
GPH 370 Geographic
Information Technologies
GPH 373 Geographic
Information Science |
GPH 473 Geographic
Information Science I
(Capstone course)

CSE 100 Principles of
Programming with C++

Fundamentals of GIS
GIS for Local Planning
GIS Project Management
GPS Using ArcPad
Spatial Analysis with GIS

Programming for GIS
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Arizona State Univ. California State Louisiana State Univ. New Mexico State Univ. Ohio State Univ.
Polytechnic Univ. at
Pomona

GCU 361 Urban Geography
GCU 441 Economic
Geography

GCU 442 Geographical
Analysis of Transportation
GCU 484 Internship

GPH 371 Introduction to
Cartography and
Georepresentation

GPH 372 Air Photo
Interpretation

GPH 471 Geographics:
Interactive and Animated
Cartography and
Geovisualization

GPH 481 Environmental
Geography

GPH 483 Geographic
Information Analysis

GPH 484 Three credit hour
GIS-based internship

CSE 181 Applied Problem
Solving with Visual Basic

GIS GIS - - -
extended university

www.ceu.csupomona.edu/
certs/gis.asp

(www.csupomona.edu/~cgis

/)
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Ohio State Univ.

Pennsylvania State Univ.

Rutgers, The State Univ. of San Diego State Univ.

New Jersey

Univ. of British Columbia

Dept. of Civil &
Environmental Engineering
& Geodetic Science

Dept. of Geography

Center for Remote Sensing Dept. of Geography

and Spatial Analysis
(CRSSA)

Dept. of Geography

URL www-ceg.eng.ohio- www.geog.psu.edu/ www.crssa.rutgers.edu/ geography.sdsu.edu/ www.geog.ubc.ca/departme
state.edu/ nt/
— — — BS —
— Master of GIS MS -
GIS Geographical Analysis
— - UBC
GIs/ — GIS -

GEOG 482 Nature of
Geographic Information
(OR GEOG 496)

01:450:355 Principles of
Cartography

01:960:401 Basic Statistics

GEOG 483 Problem Solving for Research (or

with GIS

GEOG 484 GIS Database
Development

GEOG 496 Independent
Study (OR GEOG 482)

equivalent)

34:970:592 Topics in
Geographic Information
Science

01:450:321 GIS
34:970:591 Introduction to
GIS for Planning
11:372:362 Intermediate
Environmental Geomatics

01:198:111 Introduction to
Computer Science
CRSSA

16:450:615 Seminar in
Remote Sensing
01:372:371 Introduction to
Aerial Photo Interpretation
16:455:501 Seminar in
Geospatial Information
Science

381 - Computerized Map
Design

484 - GIS (Required)

488 - Remote Sensing of
the Environment

581 - Cartographic Design
583 - Internet Mapping and
Distributed GlServices

584 - GIS Applications

585 - Quantitative
Methods in Geographic
Research

588 - Intermediate Remote
Sensing of the Environment
596 - Advanced Topics in
GlScience

105 - Visual Basic
Programming

107 - Introduction to
Computer Programming
(Required)

108 - Intermediate
Computer Programming
(Required)

220 - UNIX and the C
Programming Language
310 - Data Structures
320 - Programming
Languages

503 - Scientific Database
Techniques

514 - Database Theory and
Implementation

520 - Advanced
Programming Languages
535 - Object-Oriented
Programming and Design
551 - User Interface
Environments

575 - Super Computing for
the Sciences

596 - Advanced Topics in
Geocomputation

614A - Spatial Databases
689 - Scientific
Visualization
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Ohio State Univ.

Pennsylvania State Univ.

Rutgers, The State Univ. of San Diego State Univ.

New Jersey

GEOG 485 GIS
Programming and
Customization

GEOG 486 Cartography
and Visualization

GEOG 487 Environmental
Applications of GIS
GEOG 488 Acquiring and
Integrating Geospatial Data
GEOG 497K GIS For
Analysis Of Health

GEOG 583 Geospatial
System Analysis and
Design

GEOG 584 Geospatial
Technology Project
Management

GEOG 586 Geographical
Information Analysis
GEOG 597 Special Topics

16:450:605.04 Land
Change Science
16:450:617 Seminar in
Remote Sensing of the
Biosphere

16:712:615 Geophysical
Data Analysis

16:194:601 Information
and Communication
Processes

16:198:535 Pattern
Recognition and Theory
16:198:541 Database
Systems

16:332:484/560
Introduction to Computer
Graphics

16:375:551 Remote
Sensing of the Ocean and
Atmosphere

17:610:557 Database
Design & Management

GIS

GIS

Univ. of British Columbia
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Dept. of Geography

Dept. of Geography

Dept. of Spatial Information

Science and Engineering

Dept. of Geography

NY uc
Univ. at Buffalo, The State Univ. of California, Santa  Univ. of Maine Univ. of Oregon Univ. of Redlands
Univ. of New York Barbara

1 1 4 - —

URL www.geog.buffalo.edu/ www.geog.ucsh.edu/ spatial.umaine.edu/ geography.uoregon.edu/  www.institute.redlands.edu/
msgis/
GIS& - BE - -
GIS GIS -
MA GIS - MS - MS GIS
MS GIS& PhD
PhD GIS&
GIS GIS 5 -
GIS& - - - MS
GIS/ — GIS — —

Geographic Information
Science

for GIS (

CSE 562 Database
Systems ( GEO
595

GEO 591 Introduction to

GEO 595 Database Design
CSE 562

SIE 509 - Principles of GIS —

SIE 510 - GIS Applications

SIE 550 - Engineering

Databases and Information

Systems
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NY uc
Univ. at Buffalo, The State Univ. of California, Santa ~ Univ. of Maine Univ. of Oregon Univ. of Redlands
Univ. of New York Barbara

GEO 592 Graphic Cognition — — — —
& Cognitive Geography
GEO 555 GIS: Algorithms
and Data Structures

GEO 593 Computational
Geography

GEO 597 Geostatistics
GEO 605 Spatial Statistics
GEO 528 Geography and
Society Theory

GEO 594 Geographic
Information and Society
GEO 520 Transportation
Models/GIS

GEO 586 Spatial Decision
Support Systems

GEO 605 Spatial Statistics
GEO 559 GIS &
Environmental Modeling
GEO 597 Geostatistics
GEO 502 Survey Methods
for Human Geographers
GEO 655 Adv.Topics in
GIS: The Art of Writing
Grant Proposals

GEO 800 The Art of

Teaching

CSE 514 Vision — SIE 512 — Spatial Analysis — —
CSE 526 Image Processing SIE 525 — Information

CSE 573 Introduction to Systems Law

Computer Vision and Image SIE 534 - Digital Image
Processing Processing

CSE 572 Knowledge Based SIE 536 — Remote Sensing
Artificial Intelligence SIE 551 -GIS User

CSE 575 Introduction to Interface Design

Cognitive Science SIE 553 — Geometry for
CSE 581 Computational GIS

Geometry SIE 555 — Spatial Database
CSE 634 Multimedia Data Systems

Processing Systems SIE 556 — Information

System Architecture

SIE 560 — Spatio-Temporal
Data Modeling

SIE 565 — Reasoning
w/Uncertainty in Spatial
Information Systems
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GIS GIS
2
GIS GIS
GIS b GIS
2003 10 GIS
GIS GIS Professional certification
2) 14 7 GIS
GIS
3 GIS
7 GIS
3
7 5

! URISA: Urban and Regional Information Systems Association

Web GIS
http://www.urisa.org/Career_center/college_certif _programs.htm
2 GIS certificate certification
http://www.gisci.org/certificationprogramdescrption.htm certificate

certification



3 GIS 7

ucC
*NJ
*NY
*NJ
*NY
3 2
9 uc 6
GIS
GlScience
GIScience I, 1l NY Introduction to GIScience
NJ
Topics in GlScience Advanced topics in GlIScience
GIS
NJ GlScience Geospatial Information Science
geospatial

Acquiring and integrating geospatial data
Geospatial system analysis and design Geospatial technology project management NJ
Seminar in Geospatial Information Science NJ
geomatics Intermediate Environmental Geomatics

joint program



4 GIS

4)

4 GIS

Quantitative methods in geography
(ASU)

Geographical analysis of
transportation (ASU)

Geographic information analysis
(ASU)

Quantitative methods in geographic
research (SDSU)

GIS for analysis of health (PSU)

Geospatial system analysis and design
(PSV)

Geographical information analysis
(PSV)

Geophysical data analysis (Rutgers)

Geostatistics (Buffalo)

Spatial statistics (Buffalo)

Spatial analysis (Maine)

Spatio-temporal data modeling
(Maine)

Reasoning with uncertainty in spatial
information systems (Maine)

GIS
GlIScience

GlScience | (ASU)

GlScience Il (ASU)

Three credit hour GIS-based
internship (ASU)

GIS (Rutgers)

GIS (SDSU)

GIS applications (SDSU)

Advanced topics in GlScience
(SDSUV)

Environmental applications of GIS
(PSV)

Introduction to GIScience (Buffalo)

Principles of GIS (Maine)
GIS applications (Maine)

11

CSIS

http://curricula.csis.u-tokyo.ac.jp/list.php
geomatics 2

GIS
geospatial




GIS programming and customization
(PSV)

Principles of programming with C++
(Arizona)

Applied problem solving with visual
basic (ASU)

Visual basic programming (SDSU)

Introduction to computer
programming (SDSU)

Intermediate computer programming
(SDSU)

UNIX and the C programming
language (SDSU)

Programming languages (SDSU)

Advanced programming languages
(SDSU)

Object-oriented programming and
design (SDSU)

GIS database development (PSU)
Database design for GIS (Buffalo)

Scientific database techniques
(SDSU)

Database theory and implementation
(SDSU)

Spatial databases (SDSU)

CSE Database systems (Buffalo)

Engineering databases and
information systems (Maine)

Spatial database systems (Maine)

Introduction to cartography and
georepresentation (ASU)

Geographics: interactive and animated
cartography and geovisualization
(ASU)

Principles of cartography (Rutgers)

Computerized map design (SDSU)

Cartographic design (SDSU)

Cartography and visualization (PSU)

Scientific visualization (SDSU)

Remote sensing of the environment
(SDSU)

Intermediate remote sensing of the
environment (SDSU)

Seminar in remote sensing of the
biosphere (Rutgers)

Seminar in remote sensing (Rutgers)

Remote sensing of the ocean and
atmosphere (Rutgers)

Remote sensing (Maine)

PSU

Rutgers  NJ

ASU Maine

SDSU
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DiBiase, D., DeMers, M., Johnson, A., Kemp, K., Luck, A. T., Plewe, B. and Wents, E. (2006)
Geographic Information Science and Technology: Body of Knowledge 2006.
(http://www.ucgis.org/priorities/education/modelcurriculaproject.asp)

Goodchild, M. F. and Kemp, K. K., eds. 1990 NCGIA Core Curriculum in GIS. Santa Barbara,
California: National Center for Geographic Information and Analysis, University of
California, Santa Barbara.

NCGIA (National Center for Geographic Information & Analysis). 1997 NCGIA Core
Curriculum 1990 Version.  http://www.geog.ubc.ca/courses/klink/gis.notes/ncgia/toc.html

NCGIA (National Center for Geographic Information & Analysis). 2000 The NCGIA Core
Curriculum in GlScience.  http://www.ncgia.ucsb.edu/giscc/

UCGIS (University Consortium for Geographic Information Science) (2003) The Strawman
Reporti. (http://www.ucgis.org/priorities/education/DB/Upload/MC_Strawman_June03.pdf)
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Arizona State University

2005 12 22
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1
E-mail atsushi.nara@asu.edu

Name: Atsushi Nara
Department and/or school name:

College of Liberal Art and Science, Department of Geography
Grade: Ph.D. - 1st

1. HhIEsaER

Department of Geography
http://geography.asu.edu/

11 EHOBE

http://geography.asu.edu/

6 (http://geography.asu.edu/education/)
1
GIS
( . http://geography.asu.edu/research/) Decision Center for a
Desert City (DCDC http://dcdc.asu.edu/)
Phoenix The
National Science Foundation (NSF) $6.9Million Co-
Director Dr. Gober (HP: http://geography.asu.edu/gober/) GIS Team

12 AYXxa5LDPE

(http://www.asu.edu/aad/catalogs/general/department-geography.html)
Bachelor of Art (BA) Bachelor of Science (BS)
GIS Certificate in Geographic Information Science
BA BS 45 C

- Bachelor of Art -

37 18 Upper-division
Core Geographic Knowledge (10-11) Core Geographic Skills



(12) a

regional course (3) 12

Core Geographic Knowledge (10-11)

GCU
GCU
GPH

102 Introduction to Human Geography SB

121 World Geography* SB, G

111 Introduction to Physical Geography SQ
or GPH 411 Physical Geography (3)

A~ b

Core Geographic Skills (12)

GCU
GCU
GPH
GPH

495 Quantitative Methods in Geography CS

496 Geographic Research Methods L

371 Introduction to Cartography and Georepresentation CS
491 Geographic Field Methods

w W w w

Geographic Region (3)

Choose one of the courses below, in consultation with an advisor.

GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU
GCU

322 Geography of U.S. and Canada SB, C

323 Geography of Latin America SB, G

325 Geography of Europe SB, G

326 Geography of Asia SB, G

327 Geography of Africa SB, G

328 Geography of Middle East and North Africa SB, G

332 Geography of Australia and Oceania SB, G

344 Geography of Hispanic Americans SB, C

421 Geography of Arizona and Southwestern United States SB, C
423 Geography of South America SB, G

424 Geography of Mexico and Middle America SB, G

425 Geography of the Mexican American Borderland L/SB, G
426 Geography of Russia and Surroundings SB, G

433 Geography of Southeast Asia

433 Alpine and Arctic Environments G

W W W WwWwWwWwWwwwwwwwowwow

L Literacy and critical inquiry

MA Mathematics

CS Computer/statistics/quantitative
HU Humanities and fine arts

SB  Social and behavioral science
SQ Natural science quantitative
SG Natural Science general

C Cultural Diversity in the US

G Global awareness

H Historical awareness




- Bachelor of Science -

37

18 Upper-division

Core Geographic Knowledge (10-11) Core Geographic Skills
(12) Core Geographic Techniques (3-4) 12

Core Geographic Knowledge (10-11)

GCU 102 Introduction to Human Geography SB

GCU 121 World Geography* SB, G

GPH 111 Introduction to Physical Geography SQ
or GPH 411 Physical Geography (3)

S b

Core Geographic Skills (12)

GCU 495 Quantitative Methods in Geography CS

GCU 496 Geographic Research Methods L

GPH 371 Introduction to Cartography and Georepresentation CS
GPH 491 Geographic Field Methods

W W W w

Core Geographic Techniques (3-4)
Choose one of the courses below, in consultation with an advisor.

GPH 372 Air Photo Interpretation
GPH 373 Geographic Information Science | CS
GPH 471 Geographics: Interactive and Animated Cartography and Geovisualization CS

w

- Undergraduate certificate in Geographic Information Science -

GIS

16 3 19 C

Certificate in

Required courses (16)

CSE 100 Principles of Programming with C++ CS
or CSE 110 Principles of Programming with Java CS (3)
GCU 495 Quantitative Methods in Geography CS
GPH 370 Geographic Information Technologies CS
GPH 373 Geographic Information Science | CS
GPH 473 Geographic Information Science Il CS

W b W w

Elective Courses (3)
Choose one of the courses below

ABS 485 GIS in Natural Resources

ABS 586 Remote Sensing in Environmental Resources

CSE 181 Applied Problem Solving with Visual BASIC CS

GCU 361 Urban Geography SB

GCU 441 Economic Geography SB

GCU 442 Geographical Analysis of Transportation SB

GCU 484 Human Geography Internship (A GIS-based internship may be taken.)
GPH 371 Introduction to Cartography and Georepresentation CS

GPH 372 Air Photo Interpretation

GPH 471 Geographics: Interactive and Animated Cartography and Geovisualization CS
GPH 481 Environmental Geography

GPH 483 Geographic Information Analysis

GPH 484 Internship: GIS based

PLB 434 Landscape Ecological Analysis and Modeling

W W W W W wWwwwwwwwbhow




(http://geography.asu.edu/education/docs/GradGuide.pdf)
3
Doctor of Philosophy in Geography
Master of Art in Geography
Master of Advanced Study in Geographic Information Systems

- Master of Art -
30 24
B
GCU 529 (Geographic Thought and Theory) GCU 585 (Advanced Research
Methods) 3 (GCU/GPH 591) 1 (GCU/GPH
599) 6 Written Comprehensive Examination
( ) Oral Thesis Defense ( )
- Doctor of Philosophy -
54 ( 84 )
B GCU 529 (Geographic Thought and
Theory) GCU 585 (Advanced Research Methods) 3 (GCU/GPH 591)
2 24 ( 18 : GCU/GPH 799)
Departmental Research and Field Examination
Written Comprehensive Examination ( ) Oral Dissertation Defense (
) Departmental Research and Field Examination
2

GCU 529: Contemporary Geographic Thought. (3) Fall
Comparative evaluation of current philosophy concerning the nature and trends of geography.

GCU 585: Advanced Research Methods in Geography. (3) Spring
Specialized research techniques and methodologies in economic, political, or cultural geography.

GCU/GPH 591: Seminar. (1-3) Fall, Spring, Summer
Selected topics in economic, political, or cultural geography. Field trips may be required.



- Master of Advanced Study (M.A.S.) in Geographic Information Systems -

MAS-GIS 1 GIS
12 (2 X 6) 12 3 x 4)
6 30

GPH 601 Introduction to GIS Theory and Practice (fall)
Introduces fundamental concepts underlying GIS. Overview of general principles
of GIS with focus on nature and use of spatial information.

GPH 602 Intermediate GIS Theory and Practice (fall)
Stresses conceptual understanding of raster vs. vector data formats and single-user
vs. multi-user GIS environments.

GPH 603 Spatial Modeling and Statistics (fall)
Focuses on univariate and multivariate statistical techniques for analyzing spatial
data in GIS environments.

GPH 604 Implementation in the Corporate and Public Sectors (fall)
Focuses on case studies on how a variety of agencies implement and integrate GIS
successfully and unsuccessfully in their operations.

GPH 605 GIS Project (fall)
Introduces practical methodologies for developing successful GIS projects for
public and private sector agencies.

GPH 606 GIS Project Presentation (fall)
Focuses on strategies and techniques for successful technical project presentation
in GIS environments.

GPH 610 Programming the GIS Environment (spring)
Focuses on GIS programming and methodology, utilizing practical GIS software
and basic computing skills.

GPH 620 Air Photo Interpretation (spring)
Introduces aerial photography as a tool for gathering information and data for
GIS.

GPH 630 Remote Sensing (spring)
Provides an understanding of fundamental concepts and principles behind remote
sensing and applications to GIS.

GPH 640 GIS for the Internet (spring)
Introduces basic data communications concepts, web server establishment,
ArcIMS, and development of map web sites.

GPH 650 GIS and Business (spring)
Focuses on ethics, theory, and mechanics of technical project management in GIS
environments

GPH 684 GIS Internship (summer)
Provides a practical, well-supervised GIS experience with selected organizations
in the community.




GPH 271 Maps and Map Reading
Map types, uses, limitations, and evolution. Communication via paper and
digital medium. Navigation, interpretation, projections, sources, symbols,
classification, case, handling.

GPH 370 Geographic Information Technologies
Introduction to modern geographic information technologies, including
cartography, GIS, remote sensing, global positioning systems, and statistical
analyses. Lecture, lab.

GPH 371 Introduction to Cartography and Georepresentation
Study and creation of maps. Fundamental mapping principles (projection,
scale, generalization, symbolization) and computer-based cartographic
production. Lecture, lab.

GPH 372 Air Photo Interpretation
Subset, remote sensing, includes: photography, films, aerial geometry, image
components, stereoscopy, photogrammetry, ground truthing, interpret
physical, cultural, economic, intelligence information.

GPH 373 Geographic Information Science |
History and basic aspects of GIS including map and data file structure,
conversions, and synthesis with a computerized environment.

GPH 471 Geographics: Interactive and Animated Cartography and Geovisualization
Advanced cartography, stressing influence and application of the computer
on geographic representation. Emphasizes creation of maps for the Internet.
Lecture, lab.

GPH 473 Geographic Information Science I
GIS as a basis for microcomputer spatial analysis and synthesis. Includes
digitizing, database organization, spatial retrieval, and graphics.

GPH 483 Geographic Information Analysis
Basics of spatial data analysis. Topics include point pattern analysis, spatial
autocorrelation, spatial regression, and kriging. Fee. Lecture, lab.

GPH 491 Geographic Field Methods
Field techniques, including use of aerial photos, large-scale maps, and
fractional code system of mapping; urban and rural field analysis to be done
off campus.

GPH 573 Geographic Information Science llI
In-depth look at programming within GIS. Focuses on programming and
methodology, utilizing specific software, and basic scientific computing.
Lecture, lab.

GPH 575 Geographic Applications of Remote Sensing
Uses imaging and nonimaging methods of remote acquisition of data,
including satellite sensors, airborne radar, multiband scanning, conventional
photographic sensors, and ground-based equipment. Required field trips.

GPH 596 Advanced Spatial Statistics
Multivariate and advanced statistical techniques including Box-Jenkins
modeling and spectral analysis. Project papers and presentations required.
Seminar.

GCU 495 Quantitative Methods in Geography
Statistical techniques applied to the analysis of spatial distributions and
relationships. Introduction to models and theory in geography.

GCU 496 Geographic Research Methods
Scientific techniques used in geographic research.

once a year

fall and spring

selected semesters

once a year

fall

selected semesters

fall and spring

fall

spring and summer

spring

not regularly offered

spring

fall and spring

fall and spring




1.3 MIBFHAFEAEDHE
Richard Aspinall

Robert Balling
HP: http://geography.asu.edu/balling/index.html

Michael Kuby
HP: http://geography.asu.edu/mkuby/

Elizabeth Wentz

Rob Edsall
HP: http://www.public.asu.edu/~redsall/

Chris Lukinbeal
HP: http://geography.asu.edu/lukinbeal/

Paul Torrens
HP: http://www.geosimulation.org/geosim/about.htm
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