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摘要 

為瞭解內波通過南海海域時對於海氣二氧化碳交換之影響，本研究使用海研

三號 2079 航次( 2018/9/3~9/7 )，選定接近東沙島之淺水 DS 站（水深約 100m）

與南海北部之深水 K2 站（水深約 1000m），利用錨定串列及 CTD 逐時採集水樣，

分析了海水碳化學及水文資料深度分布隨時間的變化情形。研究結果顯示，在 DS

站和 K2 站 36 小時內均觀測到兩次內波通過引發海水垂直運動的訊號。在暖水

下沉及冷水抬升期間，兩個測站透光層中葉綠素 a 的總儲量均無明顯的差異，顯

示內波通過所引發海水的垂直運動，並沒有造成透光層內浮游植物的生產作用在

觀測期間有明顯的變化。表水錨定的二氧化碳分壓（pCO2）探針的觀測資料顯示，

在暖水下沉及冷水抬升期間兩測站表水的 pCO2亦皆無顯著差異，暗示在觀測期

間內波通過引起海水垂直運動所造成的影響，主要局限在混合層以下，對各測站

表水 pCO2的變化並未產生顯著的影響。兩站相較而言，內波所引發透光層內海

水垂直運動的位移量在淺水的 DS 站較深水的 K2 站大，且次表層水可上抬至較

淺的深度。(DS 站約 40m，K2 站約 50m)。此外，DS 測站透光層中鹽度、硝酸

鹽、葉綠素 a、溶解態無機碳和總鹼度總的平均值顯著高於 K2 站，但溫度和酸

鹼值則較低。上述結果表明，內波所引發海水的垂直運動確實可將富含營養鹽和

二氧化碳的次表層冷水帶入水深較淺的測站透光層上部，進而促進浮游植物的生

產作用，因此造成淺水 DS 站透光層中葉綠素 a 的總儲量顯著高於深水 K2 站的

現象。此外，DS 測站表水的 pCO2明顯較 K2 測站為低，顯示內波通過淺水海域

時所促進之浮游植物的生產作用，應有助於海水中二氧化碳的消耗，進而提升了

該海域對大氣二氧化碳的吸收能力。 
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Abstract 

In order to understand the impact of internal waves on oceanic CO2 dynamics, the 

time-series evolutions of hydrological and carbonate chemistry data were investigated 

at two sites in the northern South China Sea, using mooring sensors and shipboard CTD. 

One of the study sites is located in the shallow water area near the Dongsha Island (DS 

station with a water depth of ~100 m), and the other is situated in the deep water area 

(K2 station with a water depth of ~1000 m). The results showed that the vertical 

displacements of seawater triggered by internal waves were observed two times within 

36 hours at both DS and K2 stations. However, no significant difference in chlorophyll 

a inventory within the euphotic zone was found between the warm water carried down 

(WWCD) and cold water brought up (CWBU) periods at the both stations, suggesting 

that phytoplankton production might not respond to the passage of internal waves 

during the short term study period (36 hours). Furthermore, partial pressure of CO2 

(pCO2) in surface water did not showed significant difference between the WWCD and 

CWBU periods at the both stations, implying that the vertical motion of seawater was 

restricted beneath the mixed-layer and with negligible impact for surface pCO2. The 

comparison between the two stations further revealed that the nutrient-replete 

subsurface water could be brought into shallower depth at DS station than K2 station 

during the passage of internal waves, which can subsequently stimulate phytoplankton 

production. Consequently, the chlorophyll a inventory within the euphotic zone at DS 

station was significantly higher than that at K2 station. Moreover, the surface pCO2 at 

the DS station was significantly lower than that at the K2 station by ~20 atm, which 

could be resulted from the enhanced phytoplankton production and cooling effect 

induced by the passage of internal waves in the shallow water area. In summary, the 

present results showed that the passage of internal waves may be favorable for the 

absorption of atmospheric CO2 in the shallow water area. 
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