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Abstract: It is a multi-index comprehensive evaluation process to select favorable shale gas plays,in which the determination of as-
sessment index weights is crucial. Marine shale in the Sichuan Basin is characterized by complex burial and hydrocarbon generation
histories, high thermal evolution degree, and multiphase tectonic movements. In view of all these characteristics, 12 key assessment
indexes for marine shale gas play selection were selected, such as shale gas content, net shale thickness and TOC. Because there are
so many assessment indexes that are related in a complicated manner, it is hard to realize index grouping and classifying. Besides,
there is no consistency of the 9-grade judgment matrix which is used to evaluate relative importance between the assessment indexes.
Therefore. it is difficult to determine the weights of assessment indexes accurately. According to the principle of the improved AHP,
the consistency judgment matrix was constructed to evaluate the relative importance between the assessment indexes on the basis of
3-grade comparative judgment and investigation. Furthermore, an improved eigenvector method was proposed for subjective weights
of the assessment indexes. Considering the disadvantages of objective and subjective weight determining methods, an integrated
weighting method was put forward with subjective weights and objective weights of the assessment indexes combined. This method
was analyzed in terms of its feasibility and rationality with five marine shale gas plays in the Sichuan Basin as examples. It is conclu-
ded that the defects of judgment matrix established by AHP and eigenvector method are eliminated by the improved eigenvector
method, and the importance level of each assessment index for shale gas play selection can be accurately presented by the assessment
index weights which are computed by the integrated weighting method.

Keywords: Sichuan Basin; Marine shale; Shale gas play selection; Assessment index; Weight; Improved eigenvector method; Inte-
grated weighting method; Improved analytical hierarchy process (AHP)
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G11 0.084 929 8 0.070 877 6 0.195 408 2 0.126 310 8 0.041 043 7 0.195 408 2 0.126 310 8 0.157 409 2 0.579 088  0.495 853 3 1 1
Giz 0.084 929 8 0.070 877 6 0.195 408 2 0.126 310 8 0.041 043 7 0.195 408 2 0.126 310 8 0.157 409 2 0.579 088  0.495 853 3 1 1

x5 EMEREIANER

L EER D AR H WL A LB HRE W 1 A 4 B i

A H 0.133 175 0.159 579 0.057 882 0.089 545 0.275 574 0.057 882

R i JHr )2 26 4 ST HEPR w2 R oI 3 B KRR AE Wt

A H 0.089 545 0.071 854 0.019 532 0.022 810 0.011 311 0.011 311

z6 TMIEREANER

P 48 b 1R 1 HLAR & & A FLBR TR Me w9 & &

i 0.119 706 2 0.157 632 0.013 707 5 0.067 929 0.465 889 6 0.014 176 1

LEEERD W7 2 25 4 EWIEY i PR mEEE oI 3k KIRAE M

A E 0.068 291 4 0.052 651 7 0.008 975 0.016 974 0.005 442 0.008 626
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