‘(IM K

£28% H1H & % # '? ;3 Vol.28 No. 1
2026 &£ 2 F JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Feb. 2026

XEHS: 1671-1505(2026)01-0333-20 DOI:10.7605/gdlxh.2026.008

ETHESEMNNEZK=AMNNEZIEESEEED
mAEMR: USSP RETAMELZSELAAAG]

EEH AwmE FEF KREELT Rawm’
FANY REE RKpE

| EEKEedm (£H) ARFTAENSE, BHEHE 710065
2 WARREIELAETEERE, PEHLHMKRS (d&F), dbx 102249
3 ALY (hF) WA FFr, LR 102249

W E FASHERELAT _EZRALFALAERAZANNLAREDEAMERE, KT, B THEE
EHAMEE, ABAUREWAELRNB Y, SEROERLHTNEER, AREAEEEL T AEN T,
A EUNERS AP B FRA AR LT TEAH, RET —ERXTHENREAE W ARDARERTN F
E, DHRE—AFEABEENRANNEIEING, WET S ABRHAELBERNAERNELENF, &
AEmABEURERE. KABUREEEN AN EL TR E, UMIK S RHE XL 4T DRI E A,
HHRMEHTEML, FRIEAFIF—FHLOA, ARTENDEEZ A TMNRR Y R, EF, ¥3IH#
450 BEHOBUFENT, EHNTMNEERDENMX ZH (R) £0.85, DEFAMERELH, HFRAHK L
VD EBERERATRENERZANTLDE, BE. AN IR THE, TONZKENLZRTEHA ¥
A, ZERGEER, FRLGER, VEENHAESAMEE.

EEE RAZAMNNTLE ARBEE FRBEERES FTHAHR EZARE LW FALHEH

E—EEEN ITFEH, B, 19844, B+ ARABRAIEN, PEIERK L, EENEREHA
H ¥ F LR, E-mail: sxycpewxz@126.com .

BINEEEA ik, B, 1992 4, W+, Bl AT ALARR, TENEBAEFRBAFA K.
E-mail ; xuzhenhua@cup.edu.cn,

HESES: P539.2 MERRERS: A

Study on distribution of tight gas reservoirs in shallow-water delta
fronts based on well-seismic intelligent prediction; a case study of
the Permian Shanxi Formation in Yan’an Gas Field, Ordos Basin

WANG Xiangzeng' QTAO Xiangyang' XIN Cuiping' XU Zhenhua®® WU Hongli*”
LI Kexin®’ SUN Jianfeng' SONG Jiaxuan'

1 Shaanxi Yanchang Petroleum ( Group) Co., Lid., Xi’an 710065, China

2 State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum ( Beijing) , Beijing 102249, China

P E AR (dbat) BHFRE4S (405 2462025BJRC005) FIE K ARE ¥ A4 (45 42202178) WA ¥ D). [ Co-funded by the
Foundation of China University of Petroleum ( Beijing) ( No. 2462025BJRC005) and the National Natural Science Foundation of China( No. 42202178) ]
Wk B . 2025-09-30  gifEl H . 2025-11-03



‘(IM K

334

+ W ¥E 2 8K

2026 % 2 A

3 College of Geosciences, China University of Petroleum ( Beijing) , Beijing 102249, China

Abstract The Permian Shanxi Formation in the Yan’an Gas Field of the Ordos Basin contains tight
sandstone gas reservoirs within a shallow delta front. However, predicting sandbody distribution is
challenging due to strong reservoir heterogeneity, large well spacing, and the signal-attenuating effects of
the Quaternary loess plateau. As a result, the distribution patterns of effective gas-bearing reservoirs
remain poorly understood. Using the S2° submember of the Shanxi Formation in the Gaojiahe area of the
central Yan’an Gas Field as a case study, this research proposes an intelligent sandbody prediction method
based on an adaptive weighting strategy. This approach integrates the relationship between amplitude-
frequency characteristics and tuned thickness into an attention mechanism, establishing an adaptive
weighting framework for multi-band seismic attributes. The weighting strategy prioritizes high-frequency
attributes for identifying thin layers and low-frequency attributes for thick layers, effectively addressing
sandbody prediction challenges in the presence of low-quality seismic data. Compared with existing
methods, the proposed approach yields the most accurate sandbody thickness predictions across various
ratios of learning wells to blind wells. For example, in a test involving 45 learning wells and 63 blind
wells, the correlation coefficient ( R) between predicted and actual sandbody thickness reached 0. 85.
Prediction results indicate that the S2° submember in the Gaojiahe area develops wide, banded sand
bodies deposited in a shallow-water delta-front environment. Thick, coarse-grained sediments in the main
distributary channels, along with the main body and inner edge of the mouth bar, are confined within the
palaeo-geomorphological low of the main valley. Due to wave scouring, these intervals exhibit high quartz
content and represent the principal effective gas reservoirs.

Key words shallow-water delta front, effective reservoir, intelligent attribute fusion, valley
palaeogeomorphology, Yan’an Gas Field, Shanxi Formation, Ordos Basin
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Fig. 1 Structural position, stratigraphic column, regional position and sand thickness of the Yan’an Gas Field, Ordos Basin
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Fig. 2 Well locations, seismic profiles, and seismic frequency maps in the Yan’an Gas Field, Ordos Basin
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Fig.3 Typical core photos of the S2° submember in Yan’an Gas Field, Ordos Basin
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Table 2 Frequency and tuning thickness of different frequency-fractionated seismic bodies in the Yan’an Gas Field, Ordos Basin
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