
Accepted Manuscript

Research papers

Numerical simulation of water age and its potential effects on the water quality
in Xiangxi Bay of Three Gorges Reservoir

Qifeng Gao, Guojian He, Hongwei Fang, Sen Bai, Lei Huang

PII: S0022-1694(18)30719-4
DOI: https://doi.org/10.1016/j.jhydrol.2018.09.033
Reference: HYDROL 23130

To appear in: Journal of Hydrology

Received Date: 11 June 2018
Revised Date: 5 September 2018
Accepted Date: 11 September 2018

Please cite this article as: Gao, Q., He, G., Fang, H., Bai, S., Huang, L., Numerical simulation of water age and its
potential effects on the water quality in Xiangxi Bay of Three Gorges Reservoir, Journal of Hydrology (2018), doi:
https://doi.org/10.1016/j.jhydrol.2018.09.033

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jhydrol.2018.09.033
https://doi.org/10.1016/j.jhydrol.2018.09.033


  

1 
 

Numerical simulation of water age and its potential effects on the 

water quality in Xiangxi Bay of Three Gorges Reservoir 

Qifeng Gaoa, Guojian Hea, *, Hongwei Fanga, *, Sen Baib, Lei Huanga 

a State Key Laboratory of Hydro-science and Engineering, Department of Hydraulic Engineering,  

Tsinghua University, Beijing 100084, China 

b Tetra Tech, Inc., 10306 Eaton Place, Suite 340, Fairfax, VA 22030, USA 

Abstract: After the impoundment of Three Gorges Reservoir, algal blooms frequently 

occurred in the tributaries of the reservoir, which has posed a great challenge for the 

local aquatic environment and ecology. To investigate the main causes and key factors 

of the algal blooms, the Environmental Fluid Dynamics Code (EFDC) model is applied 

to the simulation of the three-dimensional hydrodynamics and water quality in the 

Yangtze River and Xiangxi Bay, and the concept of water age is adopted to 

quantitatively analyze the effects of hydrodynamics on the water quality by linking 

water age and phytoplankton levels, which has seldom been explored in previous 

studies. The model results show good agreement with the field data, and the simulation 

reproduces the thermal stratification and density current in Xiangxi Bay. The results 

show that Xiangxi Bay exhibits quite complicated hydrodynamic characteristics, and 

could be divided into different zones according to the transport process. In the upper 

reach, the water quality is mainly affected by the upstream inflows, while it is mainly 

affected by the intrusion flow from the mainstream near the river mouth. Water age and 
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