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Can be defined as the process where liquid 

water is transformed into a gaseous state 

 Evaporation 



 
THE TWO MAIN FACTORS AFFECTING EVAPORATION: 

 
1) The supply of energy to provide latent heat of vaporization. 

 

 

 Solar radiation is the main source of heat energy 
 
2) The ability to transport vapor away from evaporative surface. 

 

 depends on:  wind velocity over the surface 

 specific humidity gradient in the air above it 



FACTORS AFFECTING EVAPORATION 

1- Temperature 

   When the temperature of water is increased, the water molecules 

gain more energy, move faster and escape at a faster rate. so 

we can conclude that “the higher the temperature the higher 

the rate of evaporation”. 

 

2- Surface area 

The rate of evaporation will be increased by bigger surface area.  

The greater the exposed surface, the faster the evaporation. 



3- Wind 

When evaporation takes place, the water vapor gathers 

above the water's surface. 

 

The higher the wind speed, the higher the rate of 

evaporation. 

 

4- Humidity 

If water evaporates in an air-tight container, the space 

above the water is filled with more and more water 

vapor.  

 

The higher the humidity the lower the rate of evaporation. 

 



 

5-  Density 

    The higher the density the lower the evaporation rate as the 

forces which connect the molecules together is stronger. 

 

6-  Vapor pressure 

    The evaporation of a liquid depends upon its vapor pressure,  the 

higher the vapor pressure at a given temperature the faster the 

evaporation,  other condition being equal.  



Estimating Evaporation from Free Water Surfaces 

 

1) EMPIRICAL Formulas 

A. Meyer’s Formula 

B. Rohwer’s  Formula 
 

 
 

2)Analytical Methods 

A . Water Budget Method 

B . Energy Budget Method 

C. Mass Transfer (Aerodynamic) Methods 
 

3) Combination of Mass Transfer and Energy Budget Method  

 

4) Use of Evaporation Pans 

  



A large number of empirical equations are available to estimate evaporation using 
available meteorological data. e.g. USGS and USBR Formula: 

E = 4.57T + 43.3 

where: 

 E in cm/yr;  

T is the mean annual temperature in °C. 

Most of the available empirical equations for estimating lake evaporation are a Dalton 
type equation of the general form .e.g. Meyer’s Formula, Rohwer’s Formula 

 

EL = K ƒ (u) (ew-ea) 

where: 

EL =  lake evaporation (mm/day) 

ew =  saturation vapour pressure at the water surface temperature (mm of   mercury) 

ea =  actual vapour pressure of the overlying air at a specified height (mm of mercury) 

ƒ (u) = wind speed correction function 

K = coefficient , 

ea  is measured at the same height at which wind speed (u) is measured 

  

 

Empirical Formulas  



Mayer Equation; 

Empirical Formulas  



Class A Pan 
Evaporation Pan Method, E = Kp.Ep 
  E   = Evaporation Rate (mm/day) 

 Kp = Pan Coefficient 

 Ep = Measured Evaporation (mm/day) 

Evaporation Pan 
 



Hook gauge evaporimeter 

The Hook gauge evapori-meter measures the rate of evaporation by the 

change in level from a free water surface in a pan or tank.  

The device consists of a sharp hook suspended from a micrometer cylinder, 

with the body of the device having arms which rest on the rim of a 

cylinder.  

 

 



Different ways to measure evaporation : 



Transpiration  
 

Is the process of water 

loss from plants 

through Stomata plant 

tissues 

 

  
(Stomata:small openings 

found on the underside of 

leaves that are connected to 

vascular( 



THE FACTORS AFFECTING TRANSPIRATION 

1-vapour  pressure . 

2-temperture .    

3-wind. 

4-light intensity.   

5-Characteristics of the plant. 

 



MEASUREMENT OF EVAPOTRANSPIRATION 

  Lysimeters 

 Is a special watertight tank containing a block of soil and set in a 

field of growing plant .  



It is required to measure the evaporation rate from a lake using 

Meyer equation and with the following data: 

Air temperature = 23 0C 

Mean vapor pressure = 10 mbar 

Average wind speed at 18 m above the land surface = 18 m/s 

 Coefficient of speed equation = 0.3 

 E (mm/day) = 0.5 es (1- (R.H./100)) (1 + 0.0625 W8m) 

  

 es  Saturated vapor pressure in mmHg 

 W8m Wind speed in km/h at 8m above the ground 

 

 

Calculate the evapotranspiration from a field near the in the 

previous question lake if the soil factor equals 0.70 and the crop 

factor equals 0.85. 

 




