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Time-series Temperature Mapping*
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Abstract : Climatic variables such as temperature and precipitation tend to vary both in space and in time
simultaneously. Thus, it is necessary to include space~time autocorrelation into conventional spatial interpolation
methods for reliable time—series mapping. This paper introduces and applies space-time variogram modeling and
space-time kriging to generate time-series temperature maps using hourly Automatic Weather System(AWS)
temperature observation data for a one-month period. First, temperature observation data are decomposed into
deterministic trend and stochastic residual components. For trend component modeling, elevation data which have
reasonable correlation with temperature are used as secondary information to generate trend component with
topographic effects. Then, space-time variograms of residual components are estimated and modelled by using a
product—sum space—time variogram model to account for not only autocorrelation both in space and in time, but
also their interactions. From a case study, space-time kriging outperforms both conventional space only ordinary
kriging and regression—kriging, which indicates the importance of using space—time autocorrelation information as
well as eclevation data. It is expected that space~time kriging would be a useful tool when a space—poor but
time-rich dataset is analyzed.

Key Words : space-time variogram, kriging, temperature, trend component, time~series
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