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Professional Identification
Narushige Shiode is Assistant Professor of Geography at University at Buffalo (UB), the State University of New York, where he works on spatial analysis and modeling in the fields of urban geography, health GIS, geovisualization, and Internet geography. He was previously a Research Fellow at University College, University of London, where he conducted studies on the growth dynamics of cities, urban environments, cyberspace, and the Internet. He holds PhD (University of London) and BA and MA (University of Tokyo) degrees in the fields of urban analysis and engineering.
Professional Development 

Shiode’s long-term research goal is to empirically and quantitatively interpret the growth dynamics of urban, regional and cyber spaces. His research topics involving spatial-temporal processes are as follows:
(1) Spatial-temporal Clustering: Shiode and his wife, Dr. Shino Shiode, is currently developing a new theory for detecting spatial-temporal clusters of phenomena that extends over certain time period. This method allows us to account for the duration of spatial-temporal elements and the interaction among these elements both in the spatial dimension as well as in the temporal dimension. Details on this research initiative are described below under the headings of Research Synopsis and Research Leadership.

1. Shiode, N. and Shiode, S. (2006) Revisiting space-time geography: conducting cluster analysis in a space-time dimension, International Geographical Union: 2006 Brisbane Conference, Brisbane, Australia, July 2006.

(2) Spatial Tessellations: Boots and Shiode (2003) proposed a recursive pattern of spatial tessellations, which they defined as Recursive Voronoi Diagrams. It allows us to perform rapid interpolation of Triangular Irregular Networks as well as to construct the general pattern of Central-Place-like urban hierarchy in the real-world context. Shiode is currently developing a spatial-temporal model of the tessellation to simulate the urban growth dynamics (e.g. urban sprawl and subdivision of land parcels).

1. Boots, B. and Shiode, N. (2003) Recursive Voronoi diagrams. Environment and Planning B 30(1): 113-124.

(3) Spatial Diffusion in the Healthcare Context: Shiode is involved in three health GIS projects that involve spatial temporal processes: (a) GIS-based perinatal healthcare analysis on the decrease of low-birth-weight births (with Dr. Linda Caley, UB); (b) assessment of cancer risks from a long-term residency near toxic industrial sites (with Dr.Erin O’Leary, Stony Brook University), and (c) spatial-temporal analysis of influenza infection at a regional scale (with Dr. Reiko Saito, Niigata University). His primary task in these projects is to model the spatial diffusion of the symptoms at an aggregate level. 
(4) 3D Visual Analytics of Urban Environments: Shiode has worked on various 3D visualization projects including the world-premier VR reconstruction of Egyptian heritage sites (Grajetzki and Shiode 2003), and consultancy for City of London to review the 3D modeling activities in major world cities (Shiode 2001). He continues to further his research in 3D city visualization by designing a prototype of a spatial-temporal GIS-based city model that shows the development of an urban area in a dynamic fashion (funded by Japanese Association of Construction Information Center, and University at Buffalo).
1. Grajetzki, W. and Shiode, N. (2003) Digital Egypt: Reconstructions from Egypt on the World Wide Web. In P. Longley and M. Batty (eds.), Advanced Spatial Analysis, Redlands, CA: ESRI Press, Chapter 2, pp.21-40.

2. Shiode, N. (2001) 3D urban models: recent developments in the digital modeling of urban environments in three-dimensions. GeoJournal 52(3): 263-269.

(5) Growth Dynamics of Cyberspace: Shiode (1999, 2000, 2003) identified and modeled the range of cyberspaces we interact with – his study focused on the visualization of Internet routes, geographical modeling of the growth trajectory of Web spaces, urban growth simulation in cyberspaces, as well as the temporal transition of the rank-size distribution of a system over time. The range of his research activities resulted in a series of invited lectures and publications. In 2003, he was awarded “Sheikh Dr Sultan Bin Mohamed Al Qassimi International Prize” ($5,000) from United Arab Emirates for his comparative study of the growth dynamics of the real and the virtual cities.

1. Batty, M. and Shiode, N. (2003) Population growth dynamics in cities, countries and communication systems. In P. Longley and M. Batty (eds.), Advanced Spatial Analysis, Redlands, CA: ESRI Press, Chapter 16, pp. 327-344.
2. Shiode, N. (1999) Diffusion of the Internet and paradigm shift in urban planning. In P. Rizzi (ed.), Computers in Urban Planning and Urban Management, Milan: Franco Angeli, pp. I5:1-22.
3. Shiode, N. (2000) Urban planning, information technology, and Cyberspace. Journal of Urban Technology 7(2): 105-126.
4. Shiode, N. (2003) A geographical interpretation of cyberspace: preliminary analysis on the scaling tendency of information spaces. In B. N. Boots, A. Okabe and R. Thomas (eds.), Modelling Geographical Systems: Statistical and Computational Applications (Geojournal Library, 70), Amsterdam: Kluwers, pp. 275-293.
Potential Contributions and Expectations
Shiode’s diverse research activities help him appreciate both methods and applications in the spatial-temporal contexts. His potential contribution to the workshop can be described in threefold:

(1) His quantitative background allows him to compare and utilize the range of methodologies (e.g. spatial optimization, geocomputation, spatial interaction, spatial diffusion) in the relevant context.
(2) His diverse research activities have exposed him to the existing literature on a wide range of spatial-temporal applications (e.g. urban geography, healthcare GIS, 3D visualization), thus allowing him to evaluate the significance and the comparative merits of each application.
(3) His collaborative research on the detection of spatial-temporal clusters will introduce a new framework for analyzing the growth of and the interaction among spatial-temporal phenomena, which may help us formulate one avenue of research agenda on space-time geography.
If selected as one of the delegates to this workshop, Shiode hopes and expects
(1) to interact with researchers and other interested peer in the field of spatial-temporal research to learn about ongoing research activities and, where appropriate, help construct research agenda;
(2) to receive feedback on the spatial-temporal clustering model that he is currently working on and seek possible applications in the field of geospatial intelligence; and 
(3) to seek the right research direction so as to be able to better respond to the demands and adjust to the high priority areas of government agencies and intelligence communities.

Research Vision

Many of the spatial-temporal phenomena that occur in urban environments are the direct consequence of our socio-economic endeavor. Some of these phenomena occur near-instantaneously (e.g. traffic accidents), whereas other events extend over certain period of time (e.g. locational competition among retail facilities, incubation and spreading of a pandemic disease).
The general research purpose of spatial-temporal geography is to incorporate the temporal factor into our understanding of geography, and thereby, to interpret the changes of environmental or socio-economic phenomena over time. Our natural assumption is that, by adding the temporal dimension to the inherently spatial discipline of geography, we would be able to interpret and simulate most of the socio-economic activities that are fundamental to our society.
However, the existing literature has primarily focused on the spatial-temporal distribution of events that do not have temporal duration themselves. By introducing a methodological framework for analyzing the spatial-temporal processes that has certain duration, we will be able to measure the space-time distance of each event, and thereby, quantitatively measure the impact of preceding events on others as well as the temporal interaction among contemporary events.
Research Synopsis
The existing literature on the quantitative modeling of spatial-temporal phenomena can be summarized in three major streams: (1) time geography that originates in Hägerstrand’s pioneering work on the space-time prisms, (2) spatial diffusion—interpretation on the spreading of events; and (3) time-series analysis—recognition of periodic or stochastic patterns in the temporal process.
However, these models fail to associate time with space in a direct fashion. Most of the socio-economic phenomena surrounding us take place in the 3D space and over a certain period of time, affecting and triggering other events in the adjacent space and in subsequent time points. It would only seem natural to seek an analytical method that captures the distribution of events over space and time simultaneously.
In the last decade, a series of spatial-statistical methods have been extended to the analysis of spatial-temporal processes (Rathbun and Cressie 1994, Kulldorff and Nagarwalla 1995, Diggle, Chetwynd and Häggkvist 1995). However, as they are direct adoption of non-temporal methods, they do not account for temporal processes that extend over certain time. For instance, the spatial-temporal k-function method (Diggle et al. 2000) accounts for instantaneous events only, and they provide little more than a general impression of the pattern of concentration or dispersion; i.e. it does not provide us with any information on the exact location of such clusters.
This paper introduces a new method for analyzing the clusters of spatial-temporal phenomena. In order to evaluate the concentration of events within the space-time dimension, we extend the method of spatial cluster analysis for detecting their distribution pattern. Each event will be represented by a space-time line that shows the location as well as its duration, and these space-time lines are fitted in a hypothetical higher dimension cube where the temporal dimension is standardized in accordance with the extent of the spatial dimension. The amount of temporal overlap between each pair of events will form an independent index that accounts for their temporal concentration. Together with the spatial concentration, it allows us to measure the true spatial-temporal clustering of these events.
The spatial-temporal index to be used in this study will expand on Variable Clumping Method (VCM) developed by Okabe and Shiode (2000). It is essentially a method with which to detect the pattern of clustering as well as their location; and this research will expand on VCM to incorporate the temporal dimension and also introduce the weighting of the temporal overlap among each pair of events.
Okabe, A. and. Funamoto (Shiode), S. (2000) An exploratory method for detecting multi-level clumps in the distribution of points – a computational tool, VCM (Variable Clumping Method), Journal of Geographical Systems 2(2): 111-120.

Research Leadership

By measuring the spatial-temporal proximity as well as the amount of temporal overlap among all events in the study, this study develops a new model that shows a more accurate clustering of spatially-temporally relevant events. Introducing the concept of temporal duration is simple yet significant in that it allows us to take a radical departure from the existing range of methods that are inappropriate for calibration with many spatial-temporal applications that treat events with temporal duration. This new analytical method can be adopted by scientists who work on various spatial-temporal applications at the empirical level, including those on epidemiology, forestry, urban economy, and sustainable development.

Note

As this research is being conducted jointly between Shino Shiode and the applicant, we would much appreciate it if the UCGIS committee would consider the possibility of allowing the co-author to attend and audit the Dynamics Workshop at her own expense. It would give her a valuable opportunity to absorb the current research topics and the urgent demand by government agency.
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