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Background

 Evapotranspiration accounts for 40.8% of precipitation in South Korea's water cycle. 

 It is an essential factor for the water supply plan of drought season.

Precipitation
126.4 * 109 m3/yr

Evapotranspiration
51.6 * 109 m3/yr

Upstream Inflow
4.0 * 109 m3/yr

Runoff
73.1 * 109 m3/yr

Baseflow

Groundwater
20.0 * 109 m3/yr
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Methodology

<Bouchet’s complementary relationship> <Complementary relationship of between ETP and ETA>



Methodology

<Symmetric CRE> <Asymmetric CRE>

𝑃𝐸𝑇+ =
𝑃𝐸𝑇

𝑊𝐸𝑇

𝐴𝐸𝑇+ =
𝐴𝐸𝑇

𝑊𝐸𝑇

𝑀𝐼 =
𝐴𝐸𝑇

𝑃𝐸𝑇
𝑨𝑬𝑻 + 𝑷𝑬𝑻 = 𝟐𝑾𝑬𝑻 𝒃 𝑾𝑬𝑻 − 𝑨𝑬𝑻 = 𝑷𝑬𝑻 −𝑾𝑬𝑻



Methodology

𝑃𝐸𝑇 = 𝐸𝑇𝐹𝐴𝑂 𝑃−𝑀 =
0.408∆ 𝑅𝑛 − 𝐺 + 𝛾

900
𝑇 + 273.3

𝑢2(𝑒𝑠 − 𝑒𝑎)

∆ + 𝛾(1 + 0.34𝑢2)

PET  =  Potential evapotranspiration (mm/day)

Rn  = Net radiation at the crop surface (MJ/m2/day)

G = Soil heat flux density (MJ/m2/day)

T = Mean daily air temperature at 2m (℃)

u2  = Wind speed at 2m  (m/s)

es = Saturation vapor pressure (kPa)

ea = Actual vapor pressure (kPa)

es – ea = Saturation vapor pressure deficit (kPa)

Δ = Slope vapor pressure curve (kPa/℃)

Γ = Psychrometric constant (kPa/℃)

𝑊𝐸𝑇 = 𝐸𝑇𝑃−𝑇 = 𝛼
∆ 𝑅𝑛 − 𝐺

∆ + 𝛾

WET = Wet evapotranspiration (mm/day)

𝛼 = Priestley-Taylor coefficient (=1.26)

Rn  = Net radiation at the crop surface (MJ/m2/day)

G = Soil heat flux density (MJ/m2/day)

Δ = Slope vapor pressure curve (kPa/℃)

Γ = Psychrometric constant (kPa/℃)
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(a) MAM (b) JJA (c) SON



Results

(a) Non-flood season (b) Flood season



Results

𝑊𝐸𝑇 = 𝛼
∆ 𝑅𝑛 − 𝐺

∆ + 𝛾

⇒ Priestley-Taylor coefficient (α) = 1.17



Conclusion
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