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■ Introduction to Research

〓 Research Area : Environmental Statistics

〓 Research Area : Design and Analysis of Environmental Survey and Experiments

In modern society, we are required to have grounds for 
judgement in various situations. For example, in order to 
solve environmental issues, it is important to have calm dis-
cussions with showing scientific evidences, without being 
influenced by personal feelings. 
The statistical science provides the most effective means 
of showing such grounds objectively. We wish to contribute 
to solving issues on environmental and life science through 
researches on statistical science, with making use of com-
puter ability developing drastically. 

In recent years, the analysis target of statistical science has become complicated, especially in spatial data, it 
is necessary to analyze the data with time series and multi-dimension in addition to usual fixed time and space 
situation. Furthermore, the amount number of data has been increasing. 

For these complicated and large-scale spatial data, we will 
develop the hierarchically representational approaches based 
on "Echelon analysis" by using the geographical and temporal 
positional information of each region.  The echelon provides a 
dendrogram representation of the surface topology of graph-
theoretic analysis and surface structure comparison. The 
echelon dendrogram is a powerful tool that expresses a unified 
framework to handle lattice data with visualization.

We develop statistical models for 
analyzing complicated phenome-
na that occur in environmental and 
life science, such as penalized 
spline regression models, mixed 
effect models, and Markov ran-
dom fields, and develop methods 
of selecting an optimal model. 

The figure shows a graphical mod-
el for spatial analysis of disease 
mapping data. 

The detection of problems such as the generation status of infective diseases 
or hazard maps of natural disasters is very basic and important. Some pow-
erful and useful tools such as geographical information systems (GISs) are 
available, but it is very difficult to determine the location of space-time clusters 
for various types of spatial data in large quantities or with large time series.
The aim of this study is to es-
tablish methods to identify a dis-
ease cluster or a contaminant 
cluster, so-called hotspot, for 
various kinds of spatio-tempo-
ral spatial data and to develop  
software for that.

Statistical Science for environmental and life science

Visualization of spatio-temporal information and 
structural analysis by Echelon tree structure
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