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Influence of dissolved oxygen levels in lakes on endogenous phosphorus release

QIAN Bao',LIU Ling’,PAN Chang'

(1. Middle Yangtze River Bureau of Hydrology and Water Resources Survey, Changjiang Water Resources Commission, Wuhan

430012, China;
Jjing 210098, China)
Abstract .

2. State Key Laboratory of Hydrology — Water Resources and Hydraulic Engineering, Hohai University, Nan-

Taking Dazong Lake in Lixiahe area of Jiangsu Province as the research object, the in — situ sediment columns of

Dazong lake were cultured for 16 days under three different levels of dissolved oxygen ( natural state, aerobic and anaerobic

state) , so as to study the influence of different dissolved oxygen levels on the soluble phosphate (SRP) releasing in the overlying

water. The research showed that under different dissolved oxygen concentrations, the content of SRP in the overlying water is

strikingly different. Under the anaerobic conditions, the average SRP content in the overlying water is about 7 times higher than

that under natural conditions, and under aerobic condition, the average SRP content reduces nearly 80% comparing with the nat-

ural condition. Therefore, the anaerobic conditions can significantly promote the release of internal phosphorus compared with the

nature state, while the aerobic conditions can inhibit this process, even the phosphorus adsorption phenomenon occurs, which

shows that the aerobic condition can reduce the phosphorus content in the overlying water and mitigate the eutrophication of lakes.

Key words:

Jiangsu Province

dissolved oxygen; shallow lake; internal phosphorus releasing law; in — situ cultivation experience; Dazong Lake;
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An implicit scheme with unstructured grids for shallow water equation

TANG Yuehao

( Changjiang Institute of Technology, Wuhan 430212, China)

Abstract :

In order to improve the numerical stability of shallow water equation calculated by Finite Volume Method, by emplo-

ying Roe§ approximate Riemann solution to calculate the interface flux and TVD — MUSCL Format to reconstruct the conservation

variable, a high efficient implicit computation scheme is derived. On the basis of the unstructured grids, this format improves the

computation accuracy to grade 2. It computes the velocity gradient by the area weight and satisfies the stationary hydraulic pres-

sure equilibrium by handling the bed slope term. In order to use the implicit scheme for the time integration, the full resolution

form of Jacobian matrix is analytically derived, which was solved by Newton — Raphson algorithm iteratively. By the comparison

with various numerical studies on dam — breaking cases, this computation method is proved to be stable, compatible and efficient

with the capability of accurately capturing the shock wave in dam - breaking problems.
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shallow water equation; Roe scheme; unstructured grid; Finite Volume Method; implicit scheme



