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Fig. 1 Procedure of Scale Transformation Based

on Spatial Clustering
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Fig. 2 A General Framework of Prediction Modeling

by Considering Spatial Scale
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Fig. 6 Prediction of Annual Precipitation of Each Spatial Unit in 1990 at Small Scale
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Tab. 2 Evaluation of Prediction at Small Scale
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Tab.4 Evaluation of PM2. 5 Concentration Prediction

at Small Scale

LR RSE NMSE RMSE MAE
GM(1, DRI 5,922 5 0.237 8 43.17 41. 96
BPNN ##  3.425 1 0.085 9 32. 83 27.55
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A New Method of Modeling Spatio-temporal Sequence
by Considering Spatial Scale Characteristics

DENG Min' CHEN Ti' YANG Wentao'
1 School of Geosciences and Info-Physics, Central South University, Changsha 410083, China

Abstract: The paper presents a new method of modeling spatio-temporal sequence data by considering
spatial scale characteristics, where original data is regarded as the combination of a general trend term
representing at a larger scale and a local bias term representing at a smaller scale. The original data is
first converted into a larger-scale data that represents the general trend of original data. Then, this
general trend term is removed and the left part is the bias term of original data. Finally, prediction
models of the trend term and the bias term are respectively built, and the combination of the two mod-
els is used to predict the original spatio-temporal sequence. Application in annual precipitation and dai-
ly average of PM2. 5 concentration shows that this proposed method can be used to obtain multi-scale
spatial predictions, and is better in accuracy than those models without consideration of spatial scale
characteristics.
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