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A Study on the Method of Building 3D GIS Database

Using the Statistical Estimating Methods of Well Log
for Balancing Seismic Data
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ABSTRACT The purpose of this paper is to present the method of acquiring 3D GIS data
using the statistical estimating methods of Well Log for balancing Seismic data. We use the
reflection coefficients of seismic data to get the parameters for the reservoir characterization
and we balance the reflection coefficients of seismic data using well log to increase the
confidence of the estimated result. Well logs are required to balance the reflection coefficients
at the point where seismic data are acquired. In this research, we discuss the geostatistical
estimation methods and we applied these methods to real data. Kriging gives high weights to
the close well logs. which means estimated results are mainly affected by close well log. High
value of cross variograms gave big difference on cokriging result comparing to kriging results
and low value of cross variogram gave little differences.
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20th | 0.006498
21th | 0.006498
22th | 0.006498
23th | 0.006498
24th | 0.006498
25th | 0.006498
26th 1 0.006498
27th | 0.006498
28th | 0.006498
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32th | 0.006498
33th 1 0.006498
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0.072552
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0.072552

-0.00000093
-0.00000103
-0.00000112
-0.00000122
-0.00000132
-0.00000141
-0.00000150
-0.00000158
-0.00000165
-0.00000171
~0.00000176
-0.00000179
-0.00000181
-0.00000182
-0.00000181
-0.00000178
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stgdth. Cross covariance®t Cross variogram¥e]

(E 2) k=45 oM 217l well log2| BtAMAIF=E 0I&F Variogram

20th 26.058064 25.905084 40.894677 18.950411
21th 24.132382 24.233948 37.950379 17.422115
22th 22.199844 22.513990 34.972629 15.966444
23th 20.278613 20.766958 31.996068 14.582203
24th 18.389549 19.016582 29.053198 13.273123
25th 16.554006 17.285793 26.180681 12.037185
26th 14.787193 15.593819 23.404619 10.873719
27th 13.107753 13.962628 20.754882 9.786073
28th 11.527287 12.406180 18.251222 8.769681
29th 10.059351 10.940798 15.914275 7.828244
30th 8.710974 9.575692 13.754889 6.956849
31th 7.490037 8.322010 11.786680 6.159036
32th 6.400794 7.185529 10.015368 5.431525
33th 5.442409 6.167095 8.438910 4.772849
34th 4.613508 5.268261 7.056935 4.181684
35th 3.910996 4.486629 5.863240 3.654817
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3.3 Cross variogram
Cross variogram<
vehlis 2524 A$A
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™ W3} Aele] ¥l A%
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Ust vel ¥ XA x;9 2349 Cross variogram
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(3.10)
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V= SNCR (%}hl’[(ui u)(v;—vp] (3.11)

EE cross variogram® F3l7] HsidE Al 2.14
A EE variograme T3k WAS HEIA kA
2ol e 28 S Beof F A9 Ust Ve ol%
sl Eth (R 3)E 89 AEVNEAM A=504
B Ut Vghs olg3ld & 200MFE 235744
Aglg Z7M7184 7§ Cross variogramel|tt. 77}
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Cross variogram 2322 variogram 237 2
L 2(2.5)9 EF AFLEL LAY, By 3
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9| Corss-variogram=

ZH(110,140)0M Kriging2t Cokriging0il 2|8t BiAMA|g FHgt

20th | -0.002926 | 0.005959 | 0.019468
21th | -0.003355 | 0.006521 | 0.018317
22th | -0.003720 | 0.006906 | 0.017036
23th | -0.004012 | 0.007124 | 0.015678
24th | -0.004232 | 0.007174 | 0.014261
25th | -0.004374 0.007055 | 0.012819
26th | -0.004435 0.006773 | 0.011368
27th | -0.004416 0.006306 | 0.009879
28th | -0.004325 0.005711 | 0.008430
29th | -0.004169 0.005008 | 0.007041
30th | -0.003955 0.004220 | 0.005724
31th | -0.003697 0.003371 | 0.004489
32th | -0.003401 0.002489 | 0.003344
33th | -0.003080 0.001598 | 0.002297
34th | -0.002742 0.000729 | 0.001358
35th | -0.002397 | -0.000108 | 0.000508

0.046859 0.026510 | 0.025416
0.044042 0.025910 | 0.024454
0.041031 0.025292 | 0.024211
0.037897 0.024665 | 0.023598
0.034705 0.024031 | 0.023081
0.031520 0.023397 | 0.022659
0.028384 0.022762 | 0.023117
0.025267 0.022362 | 0.021228
0.022302 0.022624 | 0.020375
0.019525 0.020923 | 0.017743
0.016956 0.020347 | 0.026368
0.014612 0.019799 | 0.018965
0.012498 0.019281 | 0.022759
0.010606 0.018799 | 0.018102
0.008941 0.018355 | 0.019820
0.007461 0.017953 | 0.017067
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-0.010203|0.256886| 0.189007| 0.444133| 0.033457| 0.008569; -0.01084| 0.08899; 0.000000073
21th | -0.002994|0.266706/ 0.227723| 0.409409| 0.027060| -0.02751| 0.008116| 0.09149 0.000000050
22th | -0.004245| 0.263345| 0.207888| 0.430652| 0.029488| -0.00151] 0.014080| 0.06030| 0.000000026
23th | -0.009423|0.261453| 0.195419| 0.438377| 0.027523| 0.004942] -0.00663] 0.08833; 0.000000001
24th | -0.007874|0.265034] 0.204585| 0.423053| 0.025598| 0.005504]| -0.00204| 0.08614|-0.000000025
25th | 0.0088472(0.260471| 0.206767| 0.428279| -0.00094| 0.009002] 0.005087| 0.08249( 0.000000262
26th | 0.019454410.198685( 0.185459{ 0.397821} 0.053799| 0.050388| 0.039206) 0.05518) -0.000000989
27th | -0.021308|0.254467! 0.189552| 0.448790| -0.00780| -0.00604| -0.0012]  0.1435] -0.00000010
28th | 0.0019914]0.275716| 0.200016| 0.459193| -0.02734| -0.00197{ -0.00161] 0.09402}-0.000000122
20th | 0.1371184]0.473493] 0.376041| 0.621659| -0.05062| 0.307739| -2.97380| 2.10836|-0.000000142
30th | -0.034657| 0.241709} 0.153454| 0.497469| -0.48613| 0.299066| 0.243459 0.08563|-0.000000159
31th | -0.010064]0.266857| 0.197656| 0.453199| 0.015894| -0.00219] -0.01072| 0.08937|-0.060000173
32th | -0.023869| 0.258560| 0.270693{ 0.388942| -0.00919| 0.158613| -0.11333! 0.06959 -0.000000184
33th | -0.008822| 0.269446| 0.201541| 0.449909| 0.015688; -0.00230| -0.01091 0.08545(-0.000000191
34th | -0.103703{0.148219| 0.147702| 0.450729| 0.969787| -0.00234; -0.69580| 0.08541(-0.000000194
35th | -0.022190|0.281182] 0.201725| 0.450867| 0.020611{ -0.01328| -0.01104] 0.09212f -0.000000195
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20th 0.000003586| 0.000019307| 0.000019073| 0.000004089| -0.000027356] -0.00001705] 0.00000272| -0.0000043|-0.000518|

21th | -0.00000942| 0.000002784| -0.0000495| 0.000067470| 0.000017485| 0.000047051| -0.000031| -0.0000092| -0.000414

22th -0.00000778| 0.000009537| -0.0000143| 0.000031333| -0.000023343] 0.000000000| -0.000044| 0.00004953| -0.000425

23th | 0.000001971| 0.000014159| 0.000010192| 0.000018257| -0.000021074| 0.00001318| -0.000006| -0.0000042| -0.000434

24th -0.00000150; 0.000007629( -0.0000086| 0.000053245| -0.000018655| -0.0000154| -0.000016| 0.00000000| -0.000366|

25th | -0.00001623| 0.000011020| 0.000003959| 0.000020134| 0.000007171| -0.00000972| -0.0000196| 0.000003300| -0.000394

26th -0.00000736| 0.000073795| 0.000028764| 0.000055379| -0.000065199; -0.00006334| -0.000051| 0.00002918| -0.000240,

27th 0.000033880| 0.000039729| 0.000031347| -0.00000000 0.000066697| 0.000011400| -0.0000246| -0.0001584|-0.000660)

28th | -0.00003371) -0.0000202] 0.00000328| -0.0000305| 0.000132656] 0.000000000] -0.000026| -0.0000249| -0.000038

20th -0.00049820| -0.0006955{ -0.0005950| -0.0005860{ 0.000227354] -0.0010545{ 0.0100873| -0.0068852(0.0071853,

30th | 0.000097995( 0.000106312( 0.000185480| -0.00018460| 0.001945102| -0.00116667| -0.000984| 0.00000000(-0.001411
31th 0.000002671| 0.000011330] 0.000016988| -0.00001389; -0.000000000| 0.000000000{ 0.00000000| -0.0000170|-0.000198|

32th 0.000075759| 0.000057774 -0.0003662| 0.000325177] 0.000132280| -0.00085184 0.00054279| 0.000084264| -0.000701

33th -0.00000526) 0.0000006201 0.000000461| 0.000004185] -0.000000000] 0.000000000} 0.00000000] -0.00000000| -0.000086)
34th | 0.000756244( 0.000976562| 0.000434233| 0.000000000] -0.007676728| -0.00000000] 0.00550968| 0.000000000| 0.0043132
35th 0.000131572| -0.0001220] 0.00000000| 0.000000000; -0.000053550| 0.000115469} 0.00000000; -0.0000714/0.0000215)
il (6) Hardage, B. A., “Boonsville 3-D Data Set:

The Leading Edge, Vol. 15, No. 7, 1996,

(1) 9, 93d, 24¢, 349 A8 24d9g pp. 835-837.

1% /WA E Radial Sweep S1YE", F=ZAE (7]  Amstrong, M, and Boufassa, A.,
AR =R, 58 23, 1997, pp. “Comparing the Robustness of Ordinary
77-85. Kringing and Lognormal Kringing: Outlier

(2] ol¥7, Z7HGIS AL 93 Al7je gukol Resistance”, Mathematical Geology, Vol.
A3 Zedd s&a A, 2003, 20, No. 4, 1988, pp. 447-457.

(3) Lindseth, R. O., “Synthetic Sonic Log - A (8] Isaaks, E. H., and Srivastava, R. M.,
Process for Stratigraphic Interpretation:” Applied  Geostatistics, Lst, Oxford
Geophys., Vd. 44, 1979, pp. 3-26. University Press, 1990.

[4]) Lines, L. R. and Treitel, S., “A Review of
Least-squares Inversion and Its
Application to Geophysical Problems:, oAE=EM
"Geophys. Prosp., Vol.32, 1984, pp. 19899 AA e L85
159-184. gt E4 (3

(51 Tonn, R., “Seismic Reservoir

Characterization of Montney Sand in the
Peace River Arch area, Canada”, The
Leading Edge, Vol. 17, No. 5, 1998, pp.
634-646.

1991 Ohio State University
Dept. of Statistics(AH
19929¢ ~ @A dEgw
HEw|tjo]y B2 m
: 27 dlolEl whold, Geostatistics



