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Fig.1 Schematic diagram of the standard and
hierarchical Bayesian model
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Fig. 2 Bayesian hierarchical model hierarchy
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Fig. 3 Generalized map of sampling points and
segments of the Shaying River
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Biomass-flow, biomass-temperature relationships
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Ecological Flow Response in Shaying River Based

on Bayesian Hierarchical Model
ZHAO Ye', ZHANG Xiang', DENG Liang-kun', FU Xiang', HU Jun®
(1. State Key Laboratory of Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072,
China; 2. Institute of Hydroecology, MWR &. CAS, Wuhan 430079, China)

Abstract: Maintaining ecological flow in a river is an important initiative to coordinate water resources development
and utilization with river ecological protection. Most of the existing ecological flow calculation methods are limited by in-
sufficient ecological data, difficult ecological modeling. In this paper, a Bayesian hierarchical model based on phytoplank-
ton biomass was established to investigate the hydrological-ecological response relationship. The relationship between
phytoplankton biomass and flow and water temperature in pre-flood, flood and post-flood periods was analyzed by taking
the Shaying River as a case study. The results show that the Bayesian hierarchical model can identify the complex hydro-
logical-ecological response relationship, and the advantage of hierarchical analysis improves the availability of short series
data; The probability of biomass-flow covariate parameter 3 greater than 0 in pre-flood is 0. 683, and the probability of
less than 0 in flood is 0. 577, and the guarantee of flow in the river channel in pre-flood and the control of discharge in
flood have positive effects on phytoplankton biomass; Under the ecological flow conditions that meet the design require-
ments, the predicted maximum and minimum biomass improvements occur in river section 7 (+32. 05% before flood, +
871.80% during flood, and +81.79% after flood) and river section 3 (4 3.91% before flood, +1.16% during flood,
and +2.89% after flood), respectively.

Key words: Bayesian hierarchical model; hydrological-ecological response relationship; ecological flow; phytoplank-

ton biomass; Shaying River





