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The or der- depression solution for large scale integral equation and its
application in the reduction o gravity data to a horizontal plane

LIU Tian You, YANG YuShan, L1 Yuan Yuan, FENGJie, WU Xiao- Yang
China University d Geosciences, Wuhan 430074, China

Abgract In the equivaent ource method used for continuation of potertia field from an arbitrary suface, the
kernd function of Fredholm equation shows sef- dmilarity and redundancy. Acoording to these characteridics,
we adopted the wavelet compresson dgorithm with rmon-linear cosne threshold vaue to acconplish the order
depresson o the Fredholm equation. Thus the equivdent ource method, put forward by Bhattacharyya in
1977, can ded with data from large area and with mass wolume , which is hard to achieve before. Theoretica
nmodding indicates that , the hard thresold method obtains great accuracy when the oconpresson rétio is
40.5 %, while its accuracy decreases when the compresson ratio is81. 1 %. At thistime, the ronlinear cosne
thredold can improve the continuation accuracy obvioudy. At lag, the hard thresold, sift thresold, and
ronlinear thredold are used in the compresdon of line MT-1 data of rortheag Schuan gas fidd. Resuts
indicate that , when the conpresson ratio is 79 %, dl the three methods can acquire good results. But the
ronlinear thresold has the highed fideity , which can provide inportant evidence in searching for locd
dructures rdaed with petroleum resenoir.

Keywords QGavity , Gortinuation of potertid field on an arbitrary surface, Fredholm integrd equation, Sdif-

dmilarity , Redundancy , Wavelet compresson, Nonlinear threshold
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Fig.1 Characterigicsof coefficient matrix G' G
The x-and y-coordinate denote the non-dimensoned sequence number of the rows and columns o the codfficient metrix. In equation (5) , the dimendon of the
right item d is m/s?, while the dimension of Ieft item m, the suface dendty of the equivalent dipole layer , is kg/mP. therefore, the dimendon of the
codfficient metrix Gism®kg s 2, and contour unit of G' G should be (m*kg™*s™2) 2. Inactud cacuation, the unit of observed vlue Agis10™ Snys ,
the eevation and point- and line- acing is mor km.
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Fg.2 Hard thresold (a) , st threshold (b) and nonlinear threshold (c)
Where y-coordinate denotes the egtimeting va ue of wavelet codficients and x-coordinate gands for the wavelet codficients.
Based on the foregoing analys's, the unit of wavelet codficientsis the same as that of the dementsin the codficient metrix G.
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FHg.3 Qmparion o reduction results with three kinds of threshold methods.

(a) Topographic relief (unit of cortours: m) ; (b) Gavity fied of topographic rdlief in figure (a) (Unit of contours: 10” °m/<?) ; (c) Reduction
resllt when the comrpression ratio is 40. 5 % ( the contours show the gravity data, unit: 10 5m/s?) ; (d) Reduction result when the corpresdion ratio
is81.1% ( the cortours show the gravity data, unit: 10° °my/s%) ; (e) Reduction resut with the ronlinear threshold method ( the contours show the
gavity data, unit: 10 °m/s) .
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Fg.5 The reduction result andydsd the gravity data from an oil and gasfidd in rortheas Szechwan province
(a) The Bouguer gravity anomaly ; (b) Geologica gtructure mep irferred from MT data. (Parametersin reduction: dipole number 38, depth of dipoles-
2000m, reduction height 1240m. Threshold values: hard threshold: t =6.6047 x 10”6, it thresold: t =6.6047 x 10 © , rorlinear threshold: t =
6.6047 x10° ¢, to=1.3209 x 10" ©)
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Fg.4 The ddribution ¢ wavdet codfizientsin c¥faent conpresson ratios
(a) Wavdet codficients when the conmpressicr (aic is40.5 % (b) Wavelet codficients when the conpression ratio is 81. 1 %. The codficient vaue in the
blank areaiszero, and it is roin 230 in gray ases. The x-and y-ocoordinate derote the non-dimensoned sequence number of the rows and oolumns of the
coefficient metrix , where 0,500, .2/500 is the sequence number of observed points gored inone-dimengon array , and 0,20, ,225 isthe sequence number
o the dipoles gored in one-dimendon array. The unit of wavelet codfficient metrix is the same as that in figure 2.
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