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Application of Eddy Covariance Technique on Estimation of Seasonal Evapotranspiration

in Dry Dipterocarp Forest, Northern Thailand
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ABSTRACT

Evapotranspiration (ET) play an important role for water and energy balance in the ecosystem. Understanding of
ET pattern and precise estimation are needed for supporting decision-making in water resource and forested watershed
management. This study aims to estimate seasonal ET in dry dipterocarp forest catchment, northern Thailand during
January to December 2017 by eddy covariance technique. Results reveal the ET was 954.7 mm accounting for 90% of
annual rainfall. The ET in wet and dry seasons were 54% and 36% of annual rainfall, respectively. The daily ET in wet and
dry seasons were 3.1+0.6 and 2.10.5 mm day . The soil water content and rainfall were the main factors regulating ET in
the dry dipterocarp forest ecosystem.
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Figure 1. (a) Site location and (b) wind direction over eddy covariance tower is divided into 8 secondary-intercardinal

directions and 5 radial wind data (i.e., 6%, 12%, 18%, 24% and 30%). Almost wind direction moved from South-East to

North-West with average wind speed at 3 m s (Data analyzed by WRPLOT view freeware version 7.0.0: Lakes

Environmental Software)
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Figure 2. Daily microclimate variables in dipterocarp forest including (a) sum of rainfall (black bar graph) and average
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solid lines, respectively), and (b) average net radiation (blank solid lines) and vapor pressure deficit (red dashed line).
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Table 1. Seasonal and annual microclimate variables consisting of sum of rainfall (P), average air temperature (Ta), soil

temperature (Ts), soil water content (SWC), net radiation (Rn), vapor pressure deficit (VPD) and evapotranspiration (ET)

(Mean =+ standard variation (SD)

Climate variables Season Annual
Wet season Dry season
P (mm) 913.7 1534 1,067.1
Ta (°C) 25.2+0.7 23.6+3.0 244422
Ts (°C) 24.7+1.4 23.843.0 24.2+2.4
SWC (%VWC) 22.742.0 13.0+2.4 17.945.5
Rn (W m?) 134.449.9 98.8+21.1 116.6+24.2
VPD (kPa) 0.9+0.2 1.4+0.5 1.1£0.5
Total ET (mm) 5734 381.3 954.7
Daily ET (mm day™) 3.120.6 2.1£0.5 2.6+0.8
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Figure 4. Relationship between monthly evapotranspiration of wet (triangle) and dry season (circles) with (a) rainfall (b)

soil water content (c) vapor pressure deficit
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