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An application of biharmonic spline interpolation to
integration of logging and seismic data

Xia Jizhuang

( Geophysical Prospecting Research Institute ,Shengli Oilfield Company ,SINOPEC , Dongying ,Shandong 257015 , China )

Abstract: By employing Green,s function, the principle and pattern of biharmonic spline interpolation are stud-
ied,and the formulas of one to multiple dimensional biharmonic spline interpolation are deduced. One feature of
this algorithm is its minimal filter curvature. On a basis of applying the biharmonic spline interpolation,a conver-
gence algorithm of grid node value is used to approximate the grid-node values to their surrounded values at log-
ging structure data,and to make the separate logging structure data in every well impact and change adjacent
seismic structure data in a certain way ,therefore resulting in an integration of logging and seismic data.

The effect of this biharmonic spline interpolation has been verified by its application in the typical complex
reservoir in Yong-3 faulted block,Shengli oilfield. The application results indicated that the structural maps pro-
duced by this method on a basis of 3D seismic data with high precision can well avoid mistakes in the structural
maps with lower resolution produced by only using logging data,due to higher resolution of the former maps. This
method of biharmonic spline interpolation can effectively integrate seismic data with logging data in predicting
stratigraphic-structural surfaces,and eliminate the uncertainties resulter from using a single type of data, thus
making the prediction more accurate and reliable.
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Fig.2  Cubic spline interpolation result( dashed line) of

21 data points and biharmonic spline interpolation result

(solid line)of 11 data points'"’
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Table 1 Biharmonic Green’s function
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Fig. 3 Logging data points(red)and seismic-data
grid nodes( black and blue)
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Fig. 4 Basal structure map of sand bed from interpolation of well point data
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Fig. 5 Basal structure map of sand bed from seismic data
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Fig. 6 Basal structure map of sand bed from interpolation of well point data and constraint of seismic data
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