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Method for designing the lowest navigable water level considering the variation

of water level process

XIE PingI , WANG Lu', SANG Yanfang2 , CHEN Jie', YU Tao'
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research ,

Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The inter— and intra—annual variation of water level series has made the designed lowest naviga-
ble water level in the past no longer conforms to the current situation, therefore, navigation safety is fac-
ing threats. To solve this problem, this paper proposed a statistical method considering the variation of wa-
ter level process named “frequency—guaranteed rate method (F-G method)”. This method not only conforms
to the concept of the hydrological process design in engineering hydrology, but also considers the inter—
and intra—annual variation of water level series comprehensively, providing reference for other engineering
hydrological design. The application of this technique is demonstrated in estimating the lowest navigable wa-
ter level at Yunjinghong hydrological station in the Langcang River basin. The comparison of the designed
values among three situations (considering variance variation and using F-G method, only considering mean
variation and using F-G method, considering variance variation but using the synthetic duration curve meth-
od) was discussed, to prove the advantages of proposed design method.

Keywords: lowest navigable water level; non-stationarity; frequency—guaranteed rate design method; in-

tra—annual variation; variance variability
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