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Establishment of training images of turbidity channels in deep waters and
application of multi-point geostatistical modeling

Hu Xun',Yin Yanshu',Feng Wenjie' , Wang Lixin', Duan Taizhong” ,Zhao Lei’ ,Zhang Wenbiao’

(1. Yangtze University , Wuhan , Hubei 430100, China ;
2. Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083 , China)

Abstract ; Deep-water turbidity channels are rich in oil and gas,and a hot area of hydrocarbon exploration and develop-
ment. The deep-water turbidity channels in Angola are taken for reservoir modeling based on multi-point geostatistics. Al-
luvsim algorithm based on sedimentary process was improved to capture deep-water channels’ sedimentation and migra-
tion characteristics. First, the integral migration and deposition processes of turbidity channels were simulated by adding
integral migration algorithm to Alluvsim algorithm. Second , the curvature index constraint was also added to represent the
original curvature characteristics of turbidity channels,to simulate the morphology of fewer crevasses and higher sinuosity
for the channels of Angola deep waters. In addition, we obtained the morphology and statistical characteristic parameters
of turbidity channels in the study area through literature surveys on the geological knowledge database of deep-water tur-
bidity channels in Angola. The so acquired training images of turbidity channels in the study area improved Alluvsim al-
gorithm. Thereafter,a three-dimensional geological model of the deep-water channels in Angola was established based on
Snesim algorithm of multi-point geostatistics, to reproduce the spatial distribution of these channels,in which the training
image was the model ,logging data were the conditions,and seismic data were the trend constraint. The inspection of the
model result shows that the variogram calculated by the geological model is in good agreement with that obtained by seis-
mic attributes, and the geological model set up in this study may be used for subsequent reservoir engineering and numeri-
cal simulation research to guide oilfield exploration and development. Apart from providing a complete modeling workflow

for the application of multi-point geostatistics to actual reservoir modeling, the study also demonstrates the technical feasi-
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bility for the automatic generation of turbidity channel training images.

Key words: variogram, three-dimensional training image , multi-point geostatistics, algorithm improvement, deep-water

channel , depositional process
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Fig.1 An improved method for channel streamline generation and results comparison of the original method and

the improved one
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Fig.2 Results comparison of the horizontal migration patterns of single channel before and after improvement
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diverse directions obtained by geostatistical simulation in the Angola study area
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