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RESEARCH INTEREST 

My research is centered within the fields of limnology, ecohydrology, and biogeochemistry, with a 
longstanding focus on understanding the effects of extreme climate events, such as typhoons, on the 
dynamics of carbon (C) and nitrogen (N) fluxes within ecosystems. Specifically, I'm particularly 
interested in examining how these events impact the horizontal transfer of C and N from terrestrial 
environments to aquatic ecosystems. My work is currently divided into three main areas of study: (1) 
The Influence of Typhoon disturbances on primary production in freshwater ecosystems: In this 
research, I employ a 3D hydraulic model to estimate the distribution of C and N within water bodies. 
By considering factors like hydraulic retention and thermal stratification, I aim to understand how 
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typhoon disturbances affect primary production in freshwater ecosystems. This study sheds light on 
the resilience of these ecosystems in the face of extreme weather events. (2) Next, my work involves 
investigating soil quality and resilience in constructed wetlands across subtropical and tropical 
regions in Taiwan. This research is compared the soil quality between younger and older constructed 
wetlands, helping us more understand the benefits of ecosystem services and C and N cycling in 
constructed wetlands. (3) I’m focusing on the greenhouse gases (GHGs) emission by using chamber 
method in paddy and cabbage farms, considering the physical, hydrological, bacteria compositions 
and biogeochemical processes. These studies contribute to a clearer understanding of how C and N 
fluxes are influenced by extreme climate events and their implications for ecosystem services in 
aquatic ecosystems. 
 
我的研究領域涵蓋湖沼學、生態水文學和生物地球化學，長期以來我一直對颱風和其他極端氣

候事件對碳、氮通量在生態系統中的影響深感興趣，特別是從陸地到水生態系統水平可溶性

碳、氮的輸入。目前我主要專注於兩個研究領域：（1）颱風干擾對淡水生態系統初級生產的影

響。我使用三維水力模型來估計水體內碳的垂直分佈和滯留時間(residence time)，以考慮颱風

期間水體內的混合(vertical mixing)、分層(thermal stratification)、及更新(water renewal)，從而獲

得初級生產的估算值。（2）另外我也調查人工溼地的土壤品質 (soil quality)，並從調查資料中

比較台灣亞熱帶到熱帶地區人工濕地的恢復力(resilience)。（3）目前正在使用氣室量測法

(chamber method)調查霧峰稻米和甘藍田的溫室氣體排放量與土壤微生物菌相。這些研究有助

於我們澄清物理、水文和生物地球化學過程對溼地生態系之碳、氮通量及生態系服務的影響。 
 

RESEARCH HIGHLIGHTS  
1. Typhoon disturbances impact on primary production in aquatic ecosystems 

My work involves using a 3D hydraulic model (Fantom) alongside data on water quality, climate, 
and bathymetry to simulate how typhoon disturbances affect primary production in small lakes 
and coastal lagoons [1,2]. Through this research, I've achieved two main goals. (1) I've developed a 
conceptual model that considers both physical and biogeochemical processes, giving us a better 
understanding and prediction of primary production. (2) I've used this model to estimate carbon 
fluxes over multiple years, comparing typhoon and non-typhoon years in a small mountain lake 
[3]. These findings help us understand how typhoon disturbances impact primary production in 
aquatic ecosystems. 
 
Reference: [1] Lin et al, 2021 and 2022. [2] Nakayama et al.2020 and 2022. [3] Lin et al, 2023. 
 

2. The resilience of soil quality in constructed wetlands  
Constructed wetlands, an ecological engineering technique widely used in recent decades to treat 
anthropogenic wastewater. These wetlands use aquatic plants to absorb nutrients such as nitrogen 
and phosphorus from water. However, there's a lack of information about soil carbon dynamics in 
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constructed wetlands, especially in subtropical regions where data is rare. To bridge this 
knowledge gap, my current research involves comparing older (~20 years old) and younger 
(~5-10 years old) constructed wetlands in terms of carbon fluxes, soil quality, and soil 
degradation. This study aims to provide a better understanding of the additional ecological 
benefits and values that constructed wetlands might offer aside from wastewater treatment. 
 

3. The regimes of greenhouse gases (GHGs) emission, soil chemical, and microorganism 
compositions in agriculture ecosystems 
 According to Taiwan’s greenhouse gas emissions inventory, agriculture emits around 
3,200 kilotons-CO₂ equivalent, with rice cultivation, farming practices, and fertilization 
contributing about half of the total agricultural greenhouse gas emissions. To reduce greenhouse 
gas emissions from agriculture, we use an automated closed chamber system to monitor gas 
emissions from rice paddy. We also investigate soil chemical and microbial changes in farmlands 
soil to clarify emission regimes and further provide effective nature-based solutions (NbS). 
 
 

1. 颱風擾動對水生態系統初級生產量之影響 
我的研究涉及使用三維水體模型（Fantom）以及水質、氣候和水底地形數據，模擬颱風擾

動對小湖泊及沿海潟湖的初級生產的影響[1,2]。通過這項研究，我實現了兩個主要目標。 (1) 
我建立了一個綜合模型，考慮了物理和生物地球化學過程，使我們更好地理解和預測初級

生產。 (2) 我使用這個模型估算多年來高山湖泊(鴛鴦湖)的碳通量，從中比較了颱風年和

非颱風年[3]。這些研究結果有助於我們了解颱風干擾如何影響水生態系統的初級生產量。 
參考文獻：[1] Lin et al, 2021 and 2022. [2] Nakayama et al.2020 and 2022. [3] Lin et al, 2023. 
 

2. 人工濕地土壤的恢復能力 
人工濕地是近幾十年來廣泛使用的生態工程技術，用於處理人為污水。這些濕地水生植物

吸收水體中的氮和磷等養分。然而，在全球的人工濕地文獻及數據庫中，亞熱帶地區的資

料相對不足，其中台灣濕地土壤碳的動態監測資料更是稀缺。欲理解人工濕地年齡對土壤

品質之影響，我的當前研究涉及比較年輕（完工約 2 至 5 年）和年老（完工約 20 年）人工

濕地的碳通量與土壤品質情況。從中讓我們理解人工濕地在污水處理以外可能提供的額外

生態效益與價值。 
 
3. 農地溫室氣體與土壤微生物的關係 

台灣溫室排放清冊表示，農業約釋放 3,200 千公噸二氧化碳當量，其中稻田種植、農耕與

施肥約占農業溫室氣體總排放的一半。欲降低農業釋放的溫室氣體排放，我們利用自動化

密閉氣室系統(automatic closed chamber)監測稻作的氣體排放與調查農田土讓化學、菌相變

化，以利釐清農田的排放機制與進一步提供有效地自然為底的解決方案(Nature-based 
solutions, Nbs)。 
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