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ABSTRACT

Arthit filed is located in the northwestern part of the North Malay Basin, Gulf of
Thailand. The main reservoirs are multiple stacked of thin sands (beyond seismic
resolution) interbedded with shale and coal. Due to limitation of seismic resolution,
deterministic inversion could not identify these thin sand reservoirs. To enhance thin-
bedded reservoir characterization, geostatistical seismic inversion, which is a joint
inversion of well logs and pre-stack seismic data was carried out in this study. The
geostatistical inversion generated numerous realizations of elastic properties and
lithofacies based on Bayesian Inference and Markov-Chain Monte Carlo method.
Inversion workflow contains six main steps; (1) well logs conditioning and rock physics
analysis, (2) seismic to well tie and wavelet extraction, (3) solid model bulding, (4)
geostatistical model fitting, (5) simulation, and (6) inversion. Based on rock physics
analysis, three lithology types were classified consisting of sand, shale and coal that were
used for geostatistical model fitting (prior PDFs and variogram) and inversion. Moreover,
18 sets of inversion parameter were tested to obtain the reliable inversion results. Based
on testing result, the most sensitive parameters were vertical/lateral variogram range,
prior proportion, prior PDFs and S/N ratio. Consequently, ten realizations of geostatistical
inversion were generated based on the best parameters set (Test 18) to capture a
reasonable range of possible inversion results. The results showed that geostatistical

inversion provided reasonable sand thickness and distribution with high correlation to



well data especially in Al and lithofacies, while the correlation was low in Vp/Vs and
density volumes due to insufficient far angle data to derive these properties. Moreover,
geostatistical inversion outperformed the deterministic inversion by providing higher
vertical resolution. This increased ability to identify thinner sand reservoirs beyond

seismic resolution prior to drilling additional development wells in this area.



