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Biography

Eddy-covariance (EC) method is helpful in measuring the microclimate; however, it is

seldom used in small fetches, such as the piecemeal farmland in Taiwan. Besides, how

the land-use type affects the energy budget is critical to the policy-making for future

climate scenarios; however, how the different management methods in farmland

affect the microclimate is rarely discussed. My dissertation used two sets of EC

equipment to measure and analyze the difference in microclimate parameters

between two tea fields within different management strategies. The outlines and brief

introductions are listed:

1. The fields
The fields in my dissertation (Wang, 2022) are the private tea fields in Pinglin in
northern Taiwan. Two tea fields are close, but the farmers use different methods
to manage their fields for their own demands. For example, the farmer of the
organic-certified field weeding and harvesting by hand, and the farmer of the
conventional field uses herbicide to weed and machine to harvest. The methods
used in each field modify the canopy structure and soil surface and cause different
microclimates distinctively.

2. Establish the measurements
The eddy-covariance measurement equipment and the soil sensors (temperature,
water content, and heat flux) were set up to collect the data. Many measurement
practices have been trying from 2018 to 2020. Initially, the equipment's power
supply relied on frequent battery replacement. After the pre-test in one season,
the author negotiated with the farmer to borrow the utility power to support this
measurement. After the negotiation and construction, the measurement data
became more stable. Still, frequently cleaning the equipment (e.g., the radiometer
and open-path gas analyzer) is required to ensure the data quality.

3. Theresults
The tea tree canopy coverage established by the farmers changes the energy

partition and the patterns of soil temperature and moisture. In the organic-



certified field, the farmer keeps the larger canopy for more harvest because of the
higher price of hand-pick-up organic tea. Moreover, the conventional field canopy
is shorter, making it more convenient to harvest by machine.
3.1 The result of energy partition coming from these fields is that more latent heat
flux and less sensible heat flux had been measured in the organic-certified field.
3.2 Besides above ground, the diurnal soil temperature range is higher, and the
daily loss rate of soil water content is lower in the conventional field. The daily
loss rate of soil water content responds to more latent heat flux in organic-
certified fields.
The results of energy partition were published in Environmental Research Letters
(Wang & Juang, 2022), and the results of soil measurement were published in
Agricultural Water Management (Wang & Juang, 2024).
I'm interested in how the land surface modified by humans influences the
microclimate and energy partition, primarily focusing on agricultural planting. The
farmers’ management strategies almost depend on their values and beliefs. The long-
term results following their values might change the physical response to regional
climate. These are what | am concerned about and will lead me to research in the

future.
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