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Extraction of Oil and Gas Haloes Based on ETM- Data.
A Case Study from Yakela, Xinjiang
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Abstract: Though band ratio is highly evaluated as a single method in oil-gas exploration, the effect is far from satisfactory. To find
a highly effective quantitative analysis method, in this paper, the bands 7, 5, 3 are chosen to extract structure information according
to specific band characteristics of ETM-+ (Enhanced Thematic Mapper Plus) data. Based on structure oil-controlling theory, a se-
ries of band ratios (such as 5/1, 7/5, 7/3, (7—5)/(7+5)) is compared. Then, the overlapping analysis of 7 band compositions
([5, NDVI (the Normalized Difference Vegetation Index),3], [5,4,NDV1],[7,5,5/1] , [7,5,7/1],[7,5,7/3] , [7,5,7/5],
[7,5,(7—5)/(74+5)]) are done through standard deviation, correlation coefficient, covariance, eigenvalue. Through the integrated
interpretation and combined with geological structure information and geological data, [7, 5, 7 /3] is found to be the best band
combination. With this combination method, the extracting of oil and gas halo information in Yakela region of Xinjiang produces sat-
isfactory result, which proves its potential usage in other regions,
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Fig. 1 Process of oil and gas haloes information extract



%1 XUREVT A BT ETMA 38 B A5 < & 109
x1 3MEREBNAEFESREEXRY
Table 1 Correlation of three band compositions
ETM731 ETM742 ETM753
B7 B3 Bl B7 B4 B2 B7 B5 B3
1 1. 000 000 0.736 319 0.463 354 1. 000 000 0.736 319 0. 675 32 1. 000 000 0. 475 548 0.736 319
2 0.736 319 1. 000 000 0. 762 639 0.736 319 1. 000 000 0.954 761 0. 475 548 1. 000 000 0. 751759
3 0.463 354 0. 762 639 1. 000 000 0. 675 320 0. 954 761 1. 000 00 0. 736 319 0. 751759 1. 000 000
£2 3MIRERBIT R R R E R L) BT A1 S WU AR5 .
Table 2 Eigenvalue and proportion of three band composi- 3 2. 2 SSHE(LE)EmM HEEE RN

tions

=31k 25 AR H Hp ()

256. 033 724 82.43

ETM731 43. 607 837 14. 01

10. 976 266 3.56

288.192 457 86. 00

ETM742 43. 215 307 12.93

3.612 770 1. 07

308. 962 377 77.82

ETM753 66. 390 640 16. 72

21. 657 193 5. 46
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Table 3 Information of complex band ratio
=3 125 P v i 22 LY 52 FEAF(E

[5,NDVI, 3] 0 0,0 0,0 0
[5,4,NDVI] 0 0,0 0.0 0
[7,5,(5/1)] 0.121431 0.01146,0. 436 758 0.01591,0. 586 149 0.011198
[7,5.(7/1)] 0. 137 201 0.062727,—0. 222 677 0.098 413,—0. 357 653 0.017 199
[7,5,(7/3)] 0.536 188 —0.25138,—0.60 817 —1. 541 364,—3. 603 959 0. 180 458
[7,5(7/5)] 0. 349 844 —0.280741,—0. 686 359 —1.123119,—2. 653 773 0. 064 371

[7,5,(7—5)/(7+5)] 0.047 518 0. 009 520,—0. 853 415 0.005173,—0. 4481 821 0. 000 110
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Fig. 2 Four results of band combination
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