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Abstract
We consider estimating nonstationary spatial covariance functions based on data observed at a finite number of irregularly-spaced locations with repeated measurements. One commonly used method, called the empirical orthogonal function (EOF) analysis (a version of principal components analysis), usually requires data to be imputed at regularly spaced locations in advance, or relies on a pre-determined class of basis functions. In this paper, a roughness penalty approach is applied for estimating EOFs, which is based on a penalized least squares formulation, resulting in EOFs that are representable by thin-plate splines. Some numerical results will be demonstrated to show the effectiveness of the proposed method.
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