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摘要
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在東沙環礁國家公園，其水體通率對於生物或化學都有相當大的影響。本實驗在東沙環礁之西北水道進行了長達四週對波浪、海流之觀測，以便研究環礁之水體交換率。近底床之垂直流速剖面由一支脈衝相干式剖面流速儀量測，另外單點高頻支流速資料由兩支聲學都普勒流速儀觀測。所觀測之資料包含了兩個大小潮汐，我們運用傅立葉分析取得主導支潮汐週期，發現全日潮主宰著潮汐之變化。當西南季風盛行時，東沙附近海域之波浪主要由外海傳至之湧浪組成，其餘部分為風浪。在觀測期間內，漲退潮之海流流向明顯方向相反。退潮時，海流流向是往西北北方向退出潟湖；漲潮時之海水是往南南東方向湧進潟湖內。在退潮期間，流速會高於漲潮時之流速，這代表著北水道之水體進出量的不平衡，且明顯看出淨流通率為負值，表示水體是北水道輸出潟湖。從質量守恆之觀點，這結果表示著西南水道或者是環礁平台上之波引流將大量之水體帶入潟湖內。但淨通率仍然相對微小，代表著水體之交換仍然由潮流所主宰。在北航道之水溫變化主要是因為日照輻射所影響。漲退潮所引起之水體進出影響程度遠低於太陽輻射之影響。垂直剖面之流速大致上滿足對數分布。且並未發現流速有明顯之分層效應，表示此期間內未觀察到明顯之內波效應。
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The water flow in Dongsha Atoll is important for biogeochemical and biological process in atoll lagoon. Here, we present a four-week in-situ measurement of waves and currents to study the water mass flux at the north channel of the atoll. The near-bottom current profiles were measured by one bottom mounted pulse-coherent acoustic Doppler profiler and the turbulent flow motions were measured by two acoustic Doppler velocimeters. The dataset covers two spring-neap cycles where the major solar tide modulated the major lunar tide. The Fourier spectrum analysis was used to obtain the dominant tidal period. During monsoon season, swell generated by Southwesterly wind was dominated in this area. The observed current-flow was at opposite direction between flood and ebb tides. During the flood tide, the current flow was moving in Southeast direction while it changes to northwestward direction during ebb tides. The current speed is much larger at the ebb tides than that at flood tides, which indicates that the net water mass flux was not balanced at the north cannel. The observed mean net mass flux is negative (outward the lagoon), which suggests that the water mass was transported throughout the channel from the atoll lagoon. From the mass conservation, the result implies that the south channel or the wave-induced driven current along the barrier reef flat of the atoll may provide a positive net flux to bring the water into the lagoon. However, the value of the mean net mass flux is small, which indicates that the exchange of the water mass between the atoll lagoon system and the adjacent open ocean was largely determined by the tidal currents. Radiation was the major factor accounted for the water temperature variation in north channel.

Water mass flux was not significant in changing the water temperature. No stratification was observed during this period, which suggested that the internal wave was absent in this field survey.
