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Introduction

1. Vaporization: the change of water from liquid state into vapor state.
2. Evapotranspiration: evaporation and transpiration

9-1 Vaporization processes

1. Water surface


(1) Transfer of mass and energy as well.

(2) Equation 9.5

2. Bare soils


(1) Stage Ⅰ: wet soil
(2) Stage Ⅱ: falling stage of drying
(3) Stage Ⅲ: vapor-diffusion stage, slow and steady

3. Vegetative surface


(1) Transpiration: through stomata out to air

(2) Depends on plant physiology and soil physics

9-2 Sources of energy

1. Net radiation


(1) Radiation balance at the ground surface (fig. 9.1)


(2) Equation 9.10

(3) Albedo: surface reflectivity to incoming solar radiation (Table 9.1, 9.2)

2. Energy dissipation: equation 9.12 (fig. 9.3, Table 9.4)

(1) Sensible heat: flow of heat between surface and air by convection. 
(2) Conductive heat: fraction of net radiation that is dissipated into the soil. The transfer process occurs by the contact of soil particles.

(3) Latent heat: does not cause a direct change in temperature. 

(4) Proportionality: varies with water availability, climatic regions, land use, and time periods
3. Extraterrestrial radiation


(1) Geographical location and time

(2) Respect to quantity, quality, and direction when radiation passes through the atmosphere
9-3 Evapotranspiration

1. Potential evapotranspiration (PE)


(1) Thornthwaite model: equation 9.27. 9.28


(2) Hamon model: equation 9.29, 9.30


(3) Penman method: equation 9.31


(4) Penman-Monteith method: equation 9.34

2. Actual evapotranspiration (AE)

(1) The hydrologic balance approach: AE = P - RO

(2) Lysimeters: soil tank, monitoring water budget from an isolated block of soil


(3) Soil-moisture depletion approach: soil-moisture depletion rates

9-4 Forested vs. nonforested

1. Environmental conditions
2. Forested watershed

3. Forest species
