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Abstract 

This paper proposes an improved latent space approach for modelling non-stationary 

spatial and spatial-temporal random fields.  For the non-stationary spatial random 

fields, the paper proposes a general formulation of the spatial covariance.  Building 

on the latent space approach, the proposed formulation considers regressors as latent 

dimensions, and characterizes the non-stationarity in the spatial covariance using a 

regressor-based standard deviation and correlation.  For the non-stationary 

spatial-temporal random fields, the paper proposes general formulations for the 

spatial-temporal covariance structure used in a dynamic approach. 

The proposed formulations are more flexible than the current ones by considering 

the possible effects of spatial distance, time, and regressors on the statistics of a 

random field.  Two examples are considered in the paper.  The first one considers 

the modelling and prediction of a spatial random field and the second one considers a 

spatial-temporal random field.  The proposed formulations demonstrate better 

performance for both examples compared with the current formulations, and can 

better describe the dependencies of the quantities of interest on the regressors. 
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1. Introduction 

The modelling of a covariance function is a key step in the simulation of a 

non-stationary random field (Risser and Calder 2015).  Most existing work on the 
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