
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62748-944-7 

International Conference:  
Spatial Thinking and Geographic 
Information Sciences 2011 
 
 
 

Tokyo, Japan 
14-16 September 2011 

 

Procedia Social and Behavioral Sciences Volume 21 
 

Editors: 
 
Yasushi Asami 
 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Procedia Social and Behavioral Sciences 20 (2010) ii–xxx

Available online at www.sciencedirect.com

Contents

doi:10.1016/S1877-0428(11)01520-5 

Procedia Social and Behavioral Sciences 21 (2011) ii–iii

Message from Editor 
Yasushi Asami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Spatial Thinking and the GIS User Interface 
Michael F. Goodchild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Modeling and Simulation in Geographic Information Science: Integrated Models and Grand Challenges 
Michael Batty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Understanding and nurturing spatial literacy 
Sarah Witham Bednarz and Karen Kemp  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Collaborative Mobility: Using Geographic Information Science to Cultivate Cooperative Transportation Systems 
Harvey J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

About the International Master's Program in Cartography 
Jukka Krisp, Stefen Peters and Liqiu Meng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Addressing Structural Instability in Housing Market Segmentation of the Used Houses of Tokyo, Japan 
Kazi Saiful Islam and Yasushi Asami  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Analysis of Scenic Perception and Its Spatial Tendency: Using Digital Cameras, GPS loggers, and GIS 
Koun Sugimoto  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

An Approach to Modeling Spatial Perception for Geovisualization 
Kenan Bektaş and Arzu Çöltekin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Assessing College Students' Spatial Concept Knowledge in Complexity Levels 
Katsuhiko Oda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Beyond Geo-Spatial Technologies: Promoting Spatial Thinking Through Local Disaster Risk Management Planning 
Kristoffer B. Berse, Fouad Bendimerad and Yasushi Asami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Classifi cation and Feature Extraction of Criminal Occurrence Points using CAEP with Transductive Clustering 
Atushi Takizawa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

A Collaborative Process for Developing Map Symbol Standards 
Anthony C. Robinson, Robert E. Roth, Justine Blanford, Scott Pezanowski and Alan M. MacEachren . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

The Components of Spatial Thinking: Empirical Evidence 
Robert S. Bednarz and Jongwon Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

Ecotourism Development and Security Restructuring: A GI Based Planning for Peaceful Dissuasion of Anarchism in Forest Provinces of India 
Abhisek Chakrabarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

Effectiveness of Digital Educational Materials for Developing Spatial Thinking of Elementary School Students 
Minori Yuda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

Empirical Comparison of the Various Spatial Prediction Models: In Spatial Econometrics, Spatial Statistics, and Semiparametric Statistics 
Hajime Seya, Morito Tsutsumi, Yasushi Yoshida and Yuichiro Kawaguchi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

Enable Spatial Thinking Using GIS and Satellite Remote Sensing – A Teacher-Friendly Approach 
Yick Cheung, Matthew PANG, Hui LIN and Chi Kin John LEE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

Geographic Information Science: Building a Doctoral Programme Integrating Interdisciplinary Concepts and Methods 
Thomas Blaschke, Josef Strobl and Karl Donert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Hedonic Analysis for Estimation of Condominium Rent Utilizing WEB Information 
Takafumi Miura and Yasuhi Asami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Implementation of a Flow Map Demonstrator for Analyzing Commuting and Migration Flow Statistics Data 
Quan Ho, Phong H. Nguyen, Tobias Åström and Mikael Jern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

The Implications of Using a Gravity Model to Determine Territory in a Circular Domain 
Hidenori Tamagawa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Importance of Considering Grain and Extent for the Analysis on Spatial Dynamics: Perspectives from Comparison between Theory and 
Empirical Example on Seagrass Bed Dynamics in Tokyo Bay 

Takehisa Yamakita and Masahiro Nakaoka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Intraregional Flow Problem in Spatial Econometric Model for Origin-destination Flows 

Morito Tsutsumi and Kazuki Tamesue  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184



Contents iii

Land Price Maps of Tokyo Metropolitan Area 
Morito Tsutsumi, Akira Shimada and Daisuke Murakami  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Land Use/Cover Change Detection and Analysis for Dzalanyama Forest Reserve, Lilongwe, Malawi
Kondwani G. Munthali and Yuji Murayama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

Land Use Land Cover Change in National Capital Region of India: A Remote Sensing & GIS Based Two Decadal Spatial-Temporal Analyses 
Kianoush Suzanchi and Ravinder Kaur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212

MeAdian Robust Spatial Filtering on Satellite Images 
Didier Josselin, Julio Rojas-Mora and Alexandre Ulmer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

A New Areal Interpolation Method Based on Spatial Statistics 
Daisuke Murakami and Morito Tsutsumi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Optimizing the Groundwater Monitoring Network using MSN Theory 
Yangsha Guo, JF Wang and XL Yin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240

Scenarios and Indicators Supporting Urban Regional Planning 
Petrov Laura Oana, Shahunyan Harutyun, Williams Brendan and Convery Sheila . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Sequencing Spatial Concepts in Problem-based GIS Instruction 
Jeffrey T. Howarth and Diana Sinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Shocks, Spillovers and the Location of Firms 
Artal-Tur, Andrés, Navarro-Azorín, José Miguel, Alamá-Sabater, Luisa, García-Sánchez and Antonio . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260

Site Suitability Evaluation for Ecotourism Using GIS & AHP: A Case Study of Surat Thani Province, Thailand 
Khwanruthai Bunruamkaew andYuji Murayama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

Spatial Concentrations of Surnames in Great Britain 
James Cheshire and Paul Longley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279

Spatial Index of Educational Opportunities: Rio de Janeiro and Belo Horizonte 
Wolfram Lange and Fatima Alves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287

Spatial Literacy and the Postgraduate GIS Curriculum 
Claire H. Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294

Spatial Mismatch Problem of Childcare in Tokyo 
Mizuki Kawabata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300

Spatial Thinking in Geographic Information Science: A Review of Past Studies and Prospects for the Future 
Yoshiki Wakabayashi and Toru Ishikawa  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304

Spatiotemporal Types of HFMD and Climate 
JF Wang, G Christakos, YS Guo, WZ Yang, YL Liao and XZ Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314

Spatio-Temporal Clustering of Road Accidents: GIS Based Analysis and Assessment 
V. Prasannakumar, H. Vijith, R. Charutha and N. Geetha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317

Spatio-Temporal Urban Land Use/Cover Change Analysis in a Hill Station: The Case of Baguio City, Philippines 
Ronald C. Estoque and Yuji Murayama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

Stability Tests of Urban Physical form Indicators: The Case of European Cities 
Amon Boontore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

Techniques for Highlighting Relief on Orthoimaginery 
Miguel A. Bernabé-Poveda, Iván Sánchez-Ortega and Arzu Çöltekin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346

The Use of Geospatial Information and Spatial Cognition of Taxi Drivers in Tokyo 
Yoshiki Wakabayashi, Shuichi Itoh and Yota Nagami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

Using GIS for Linguistic Study: A Case of Dialect Change in the Northeastern Region of Thailand 
Sirivilai Teerarojanarat and Kalaya Tingsabadh  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362

Using Video Case Studies to Assess the Impact of the use of GIS on Secondary Students’ Spatial Thinking Skills 
Robert A. Kolvoord, David H. Uttal and Nathaniel G. Meadow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372

Visualization through GIS of Residents’ Conscious, Attitude and Activities to Prevent Disasters 
Masahiro Arima and Michitaka Arima  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380


