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Abstract

Maintenance of Automatic Monitoring System for Sediment Concentration
and Measurement Data Analysis of Zengwen Reservoir, 2023

In order to understand the migration behavior of sediment in and out of the
Zengwen Reservoir, nine automatic sediment concentration observation stations
have been built in the Zengwen Reservoir area since 2011. These stations can
measure and collect real-time measurements and data from different sections
during typhoons. Sediment and sand concentration data at different depths are
further analyzed to determine whether hyperpycnal flow occurs and to predict
when hyperpycnal flow will migrate to the front of the dam, providing an
important reference for reservoir sand discharge operations.

The main project tasks for the year have been completed. These include: (1)
maintenance and calibration of sediment concentration monitoring systems; (2)
observation and analysis of typhoon incidents; (3) Web query function update; (4)
reviewing the effectiveness of the existing 9 stations; and (5) presenting all reports
as per the contract. As required, equipment maintenance was conducted 8 times,
and equipment calibration was performed 4 times this year.

According to standard procedures, the observing unit, transmission unit,
power system, and display system at each station should be properly maintained
and calibrated each time to ensure the system operates correctly. This year, the
initial report, interim reports, and final reports were completed, with the results
report expected to be finished in December.

Data collected from typhoon and heavy rainfall observations of Tseng Wen
Reservoir over the past 10 years were compiled. The events causing sediment
concentration stratification in the dam vestibule were analyzed. Results from past
numerical simulations were also compiled to determine the generation and
strength of density flow, along with recommendations for releasing sediment.

Key words : automatic monitoring system for sediment concentration,
calibration, density flow
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	(六)持續收集各項觀測資料對異重流運移模式進行運移分析與泥砂濃度分布之比較，以及排砂效率之模式檢定驗證。
	(七)持續進行歷史颱風豪雨全洪程觀測資料的彙整及綜合研析，提供後續規劃與相關研究改善，提供曾文水庫防淤操作策略精確實用的 參考資訊。
	工作執行重點
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	二、建議
	(一)本計畫執行期間執行各測站泥砂觀測，建議未來應研擬檢討更完善之監測網絡及庫區水文預測模式，以便進一步追蹤近年極端氣候下颱風豪雨事件之入流及砂量變化，作為往後庫區各出水工進行排砂操作運轉之參考，期能清楚掌握入砂出砂之現況，有效提升防淤隧道及各出水工排砂效能，援此台灣大學積極蒐集過往水情數據加以分類比較，期能盡早建立曾文水庫庫區水文變化預測模式，加強對異重流的預測，為防淤操作提供更多參考。
	(一)以近年颱洪事件期間濃度監測結果來看，上游泥砂入流有發散的現象，與過去異重流概念不同，入庫泥流有較偏右岸流動的狀況，且水庫主深槽每年均有變化，未來執行監測工作應更加注意調整觀測浮台位置，期能更符合主深槽位置。
	(二)浮台型觀測站常因庫區水位變動影響，使儀器垂降於水中量測時受水位影響，造成量測作業的不方便及安全疑慮，故建議浮台型觀測站可增置自動量測單元輔助垂降機構，用以因應庫區水位變動時可即時自動升降量測單元，確保儀器裝置之安全性與泥砂濃度量測之代表性。。
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