


weighted on the time and frequency localized wavelet coefficients. However, with the use of 
Fourier transform involved in conventional Kriging method, the underlying global 
decomposition makes it unable to faithfully preserve and demonstrate the inherent non-stationary 
characteristics. In addition to the mathematical elegance, the proposed simulation method based 
on the Kriging method and SWT is computationally efficient, as will be shown in the following 
numerical example.                 

4 EXAMPLE 
 
To demonstrate the effectiveness and efficacy of the proposed simulation method, a set of 
downburst wind data is employed herein. The rapid variation in wind speed and direction 
associated with thunderstorm downbursts characterize wind time histories as non-stationary 
processes with time-varying mean, variance and frequency contents. Thunderstorm related 
winds, e.g., gust fronts are ideal for the conditional simulation of non-stationary processes as 
often very limited data is gathered and there is always a need for data at additional locations, 
therefore, it has been chosen for this example.  

The data is simultaneously recorded on June 15, 2002 at different heights in a field 
experiment by the Department of Atmospheric Science at Texas Tech University (15). Following 
the proposed iterative conditional simulation procedure, the wind speeds at 10m height  is 
simulated based on the data measured at 4m  and 15m  heights (as shown in Fig. 2). 
The simulation preserves the temporal fluctuations of the real measurement at 10m height, as 
compared in Figure 3. The time-varying correlation structure, including the simulated and target 

,  and  are compared in Figures 4-6, in which red lines  
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                 Figure 2:  Measurements                         Figure 3:    Comparison of Measurement and Simulation 
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                 Figure 4:                           Figure 5:                                 Figure 6:    ),(33 taR ),(13 taR ),(23 taR
represent simulation results and blue lines represent target. The simulated results accurately 
maintain the correlation between multiple locations. 
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5 CONCLUDING REMARKS 
 
A framework for the conditional simulation of non-stationary/non-Gaussian space-time random 
processes with target correlation structure is proposed. The simulation framework utilizes 
wavelet transform and modified Hermite transform as a format for time-frequency modeling of 
non-stationary processes and a mapping between Gaussian and non-Gaussian processes, 
respectively in the application of the Kriging method to simulate non-stationary/non-Gaussian 
processes. The introduction of wavelet coefficients based correlation help extend Kriging method 
from time/frequency domain to time-frequency domain. The focus of the simulation scheme on 
non-stationary and non-Gaussian random processes provides a new perspective for the 
conditional simulation of these processes using time-frequency framework. Applications of this 
scheme to transient wind events are particularly noteworthy as on very limited occasions such 
events are captured at limited locations, which can be conveniently expanded by the proposed 
scheme. 
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