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In spatial thinking (thus, in solving many geographic tasks), time is a fundamental element. This 

has been broadly acknowledged and demonstrated in geographic information science literature for 

decades (Hägerstrand 1970; Thrift 1977, Pequet 1988; Miller and Bridwell 2009). For example, 

when studying human activities in physical space, or when assessing the environmental impact of 

geographic processes, temporal aspect is critically important (Meentemeyer 1989; Kraak 2000; 

Ott & Swiaczny 2001). But how do people decide whether a temporal resolution is appropriate or 

not to perform the spatio-temporal analysis of a geographic process? This is essentially a question 

of scale in temporal dimension. In this position paper we treat this question at a conceptual level, 

drawing a parallel with the well known Modifiable Areal Unit Problem (MAUP), and introducing 

the term Modifiable Temporal Unit Problem (MTUP).  

In spatio-temporal analysis of geographic processes, temporal granularity can introduce critical 

issues (Meentemeyer 1989; Gibson et al. 2000; Hornsby and Egenhofer 2002). These issues are 

similar to those related to the MAUP (Openshaw and Taylor 1979). The MAUP is a well studied, 

yet formally unresolved problem (Reynolds 1998; Shawna and Bram 2007). It can introduce 

strong bias to the interpretation of the statistical hypotheses; even produce false positives or 

negatives. The analyst has to be aware the MAUP. Considering that time is a part of any 

geographic process, the analyst must also be aware of problems that relates to the temporal scale. 

Therefore, we suggest categorizing the problems of temporal scale under the common 

denominator of MTUP. The MTUP, in our view, consists of three aspects: duration (how long), 

temporal resolution (how often) and the point in time (when).  

A growing number of studies deal with temporal data to analyse the spatio-temporal variability, 

the temporal extent and the periodicity of geographic processes. Meentemeyer (1989) suggests 

that every type of activity/process has its own temporal and spatial resolution range. Additionally, 

Harrower (2000) demonstrates that, when visualizing temporal data, some behavior can only be 

seen in a certain resolution of time. Therefore, selecting the appropriate level of detail for a task is 

essential to study the right phenomena (Hornsby and Egenhofer 2002). Thus, we argue that the 

MTUP is of critical importance as the identified phenomena in a spatio-temporal analysis depend 

on the temporal resolution.  

Currently, the decisions on the choice of a temporal scale for a task often depend on the data 

es, rather a grounded theory. There are many 

different ways but no standard  to deal with temporal unit problems. We currently 

study the MTUP with a self-developed tool called TIMELINE (Kuhn et al. 2011); by creating 

animations based on existing webcams, with controlled temporal input. On-going research within 

this project is to visualize the impact of MTUP on the spatio-temporal analyses of geographic 

processes, and to establish a formalised method to choose an appropriate time unit for analysing a 

phenomenon. In the workshop we would like to present and discuss our approach with our peers 

to refine our thinking. 



REFERENCES 
 

Gibson CC, Ostrom E, Ahn T K, 2000, The concept of scale and the human dimensions of global 

change: A survey  Ecological Economics 32 217 39 

Harrower M, Maceachren AM, Griffin A, Developing a geographic visualization tool to 

support earth science learning  Cartography and Geographic Information Science 27(4) 279-

293 

Hägerstrand T, 1970, What about people in regional science?  Papers of the Regional Science 
Association 24 1-12 

Hornsby K, Egenhofer MJ, 2002, Modeling moving objects over multiple granularities. Annals of 
Mathematics and Artificial Intelligence 36 177-194  

Kuhn M, Pfister S, Vontobel I, Willi C, De Sabbata S, Coltekin A, 2011 (in press), TIMELINE: 

A tool for the video analysis and visualisation of geographic phenomena over time

for the Proceedings of the ICC 2011, 25th International Cartographic Conference, Paris, France. 

Kraak MJ Visualisation of the time dimension . In Time in GIS: Issues in spatio-temporal 
modeling Ed. L Heres  (Netherlands Geodetic Commission, Delft) pp 27-35 

Meentemeyer V, 1989, Geographical perspec  Landscape Ecology 
3(4) 163 173. 

Miller HJ, Bridwell SA, 2009, - , Annals of the 
Association of American Geographers 99 49-75. 

Time-integrative Geographic Information Systems  Management and 
Analysis of Spatio-Temporal Data (Springer, Berlin) 

Peuquet D It's about time: A conceptual framework for the representation of temporal 

dynamics in Geographic Information Systems Annals of the Association of American 
Geographers 84(3) 441-461 

Openshaw S, 1984, Ecological fallacies and th Environment and 
Planning A 16 17  31 

Reynolds HD, 1998 The modifiable area unit problem: empirical analysis by statistical 

simulation raduate Department of Geography, University of Toronto).  

Shawn  JD, Bram D, 2007, The modifiable areal unit problem (MAUP) in physical geography  

Progress in Physical Geography 31 (5) 471  479 

Thrift NJ, 1977 An introduction to time-geography. Concepts and techniques in modern 
geography No. 13. (Geo Abstracts Ltd., University of East Anglia, Norwich) 


