Accepted Manuscript B ——

£k

Journal of

Hydro-environment
Source tracking and temperature prediction of discharged water in a deep res- Research

ervoir based on a 3-D hydro-thermal-tracer model

Wei He, Jijian Lian, Huichao Du, Chao Ma

PII: S1570-6443(16)30126-5

DOI: https://doi.org/10.1016/j.jher.2018.04.002
Reference: JHER 435

To appear in: Journal of Hydro-environment Research
Received Date: 12 May 2016

Revised Date: 20 March 2018

Accepted Date: 6 April 2018

Please cite this article as: W. He, J. Lian, H. Du, C. Ma, Source tracking and temperature prediction of discharged
water in a deep reservoir based on a 3-D hydro-thermal-tracer model, Journal of Hydro-environment Research
(2018), doi: https://doi.org/10.1016/j.jher.2018.04.002

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.jher.2018.04.002
https://doi.org/10.1016/j.jher.2018.04.002

Source tracking and temperature prediction of discharged water

in a deep reservoir based on a 3-D hydro-thermal-tracer model

Wei He'?, Jijian Lian*, Huichao Du'* and Chao Ma®"

[1] State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University,
Tianjin, 300072, China;

[2] State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai
University, Nanjing, Jiangsu 210098, China.

[3] Hydro China Xibei Engineering Corporation, Xian, Shanxi 710065, China
Correspondence to: Chao Ma (e-mail: mac_tju@126.com, Telephone: 86+2227401127, Fax:
+86-22-27401123.)

ABSTRACT:

Thermal stratification frequently occurs in deep reservoirs, and discharged water
temperature (DWT) is detrimental to the downstream regions. Source tracking of
discharged water reveals the flow regularity of stratified reservoir, and provides
scientific basis for the prediction of DWT. Taking Sanbanxi Reservoir as a case, a 3-D
hydro-thermal-tracer model based on Flow-3D is built, validated and used to
investigate the source of discharged water, and a rapid quantitative method of DWT is
further proposed. The result shows that: 1) DWT is closely related to the vertical
temperature distribution, negatively related to the water level, and positively related to
the flow rate. 2) Withdrawal zone is located within 30 m near the intake, which
contributes approximately 82% to the discharged water. Among all water layers, the
most effective layer which contributes the most to the discharged water is located 7.5
m above the top of intake. Contribution of the surface and hypolimnetic layers to the
discharged water is small. 3) Based on source tracking, a forecasting formula of DWT
with five parameters is proposed and verified, including elevation of most effective
layer (hmain=ha2255), upper characteristic elevation (hy,=haso), lower characteristic
elevation (Ngown=ha10), maximum (Qgy=870 m*/s) and actual (q) flow rate of intake.
This formula systematically considers the withdrawal zone, most effective layer and
discharged tracer proportion, provides a rapid and accurate method predicting DWT,

and can be a reference for other deep reservoirs.
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