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Evolution process of delta accumulation in inland river based on
cellular automata model

LI Xiaokun'?, CHEN Jun'’, HUANG Hua’, LI Yongtao*
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering ,
Hohai University, Nanjing 210098, China;
2. College of Water Conservancy and Hydraulic Engineering, Hohai University, Nanjing 210098 , China;
3. Xinzhou Branch Company, Petrochina Coalbed Methane Company Limited, Xinzhou 036600, China;
4. Water Resources Development Research Center of Taihu Basin Authority, Suzhou 215000, China)

Abstract: Through establishment of a two-dimensional cellular automata model, the evolution process of delta
accumulation in inland rivers after a mountain river flows directly into open lake areas was examined. The
development process of delta accumulation and the evolution laws of alluvial channel morphology on the
accumulation surface were analyzed. The whole pattern was determined: first longitudinal forward, then vertical
deposition uplift, and finally lateral spreading. The longitudinal forward rate decreases with the increase of the
simulation steps, a gradual deposition uplift occurs in the vertical direction, and the rate of lateral spreading
decreases with the increase of the simulation steps. The channel morphology evolution on the accumulation surface
can be divided into three stages: the straight channel, braided channel, and micro-bend channel. The simulated
results agree with existing experimental results of the physical model, indicating that the cellular automata model

can be used to simulate the evolution process of the delta.
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Fig.2 Changes in accumulation morphology with different simulation steps
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Fig.3 Changes in channel morphology with different simulation steps
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Fig.4 Changes in longitudinal forward area and rate with different simulation steps
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Fig.6 Cross-sectional morphology of accumulation with different simulation steps
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