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ET0 calculation steps 
Step 1: Calculate daily mean temperature 
The daily air temperature (average) in degree Celsius is required which is calculated from daily minimum and maximum air temperatures ◦C. Average temperature is calculated by Tmean = Tmax +Tmin/2 where Tmean is mean daily air temperature in ◦C, Tmax is the maximum daily air temperature ◦C, Tmin is the minimum daily air temperature ◦C. 
Step 2: Calculate Mean daily solar radiation (Rs) expressed in MJ m−2 day−1 
The average daily net radiation expressed in mega joules per square meter per day are required for the ET0 calculation. Conversion of values is required as shown below, if the solar radiation values obtained are in watts per square meter per day (W m−2 day−1). 
Rs (MJ m−2day−1) = Rs (W m−2 day−1) * 0.0864

Step 3: Calculate daily average wind speed (u2) 
The average daily wind speed in meters per second is measured two meters above a relatively flat surface. The wind speed measured at heights other than 2m have to be adjusted as per the following equation: 
u2 = uh. 4.87/ln (67.8 h- 5.42) 
If the wind speed is given in miles per hour, it can be converted to miles per second as shown below: 
u2(m s-1) = u2 (mih-1) * 0.447 
Step 4: Slope of saturation vapour pressure curve (delta), kPa 
The slope of the relationship between saturation vapor pressure and temperature required for calculation of ET0 is given below. 
∆ = (4098 [ 0.6108 exp[(17.27*Tmean)]) /(Tmean+237.3))])/(Tmean+237.3)2 
Where, Tmean = mean daily air temperature, oC. 
exp = 2.7183 (base of natural logarithm). 
Step 5: Atmospheric Pressure (P), kPa 
It is the pressure exerted by the weight of the earth’s atmosphere. The equation for calculating P in kPa at a particular elevation is given as follows: 
P = 101.3 * (((293 - (0.0065 * z)) / 293) ** 5.26) 
Where, z= elevation above sea level measures in meters. 
 Step 6: Psychrometric constant (gamma) kPa−1 
This shows the relationship between the partial pressure of water vapour in the air and temperature. It is calculated as 
γ = 0.000665P
Where, P = atmospheric pressure, kPa, γ = psychrometric constant, kPa ◦C-1; 
Step 7: Delta Term (DT) (auxiliary calculation for Radiation Term)
The delta term used to calculate the “Radiation Term” of the overall ET0 is given below:
DT = 
Where, P = atmospheric pressure, kPa, γ= psychrometric constant, kPa ◦C-1, ∆= slope of saturation vapour curve. 
Step 8: Psi Term (PT), the auxiliary calculation for the wind term
The psi term is used to calculate the “Wind Term” of the overall ET0 equation. 
P T = γ/ ((△ + γ (1 + 0.34u2))) 
Where, ∆ is slope of saturation vapour curve, γ= psychrometric constant, kPa ◦C-1,
u2= wind speed 2 m above the ground surface, m s-1. 
Step 9: Temperature Term (TT) (auxiliary calculation for Wind Term) 
The temperature term used to calculate the “Wind Term” of the overall ET0 equation is given as follows: 
TT= [900/(Tmean+273))]*u2
where Tmean = mean daily air temperature,◦C. 
Step 10: Calculate mean saturation vapour pressure (es), kPa derived from air temperature 
The saturation vapour pressure is related to air temperature; hence it can be calculated from the air temperature as given in below equation: 
e(T) = 0.6108exp ([17.27 T])/(T+237.3]) 
where e(T) = saturation vapour pressure at the air temperature T, kPa,  T = air temperature, ◦C.
The mean saturation vapour pressure is calculated as the mean between the saturation vapour pressure at both daily maximum and minimum air temperatures. 
e(Tmax) = 0.6108exp ([17.27Tmax])/(Tmax+237.3]) e(Tmin) = 0.6108exp ([17.27 Tmin])/(Tmin+237.3]) 
Where, Tmax = maximum daily air temperature, ◦C; 
             Tmin = minimum daily air temperature, ◦C. 
Now, the mean saturation vapour pressure for a day, week, decade or month can be computed as 
es = e(Tmax)+e(Tmin)/2 
Step 11: Actual vapour pressure (ea) derived from relative humidity, kPa 
The actual vapour pressure is calculated from relative humidity. 
  	ea = (e(Tmin)RHmax / 100+ e (Tmax) RHmin/100)/2
Where, ea = actual vapour pressure, kPa; e(Tmin) = saturation vapour pressure at daily minimum temperature, kPa, e(Tmax) = saturation vapour pressure at daily maximum temperature, kPa, RHmax = maximum relative humidity; RHmin = minimum relative humidity. 
Step 12: Inverse relative Earth-Sun distance (dr) and solar declination (δ) 
These values are required to calculate extra-terrestrial radiation. The equations are given by: dr= 1+0.033cos2/365. J
δ =409 sin [2/(365).J-1.39]
where, J = number of the days ranging from 1 to 365 or 366. 
Step 13: Conversion of latitude (Æ) in degrees to radians 
The conversion from decimal degrees to radians is given by: 
latinrad = (math.pi / 180) * (35.1905) 
Step 14: Sunset hour angle (s) 
The equation for this is given by: ws = arccos[−tan(φ).tan(δ) 
Where, δ = solar declination, φ = latitude expressed in radians.  
Step 15: Extra-terrestrial radiation (Ra), MJ m−2 day−1 
The extra-terrestrial radiation, Ra, for each day of the year can be given as: 
Ra= 24.60 /dr [ws sinδ) +(cos)] 
Where, Ra= extra-terrestrial radiation, MJ m−2 day−1; Gsc = solar constant = 0.0820 MJ; dr = inverse relative distance Earth-Sun; ωs = sunset hour angle, rad; φ = latitude, rad; Ψ = solar declination, rad. 
Step 16: Clear sky solar radiation (Rso) 
The equation for this is given by: Rso = (0.75 + 2E10-5z) Ra 
Where, z = elevation above sea level, m; Ra= extra-terrestrial radiation, MJ m−2 day−1. 
Step 17: Net solar or net shortwave radiation (Rns) 
The equation is as follows: Rns = (1 - a) Rs 
Where, Rns = net solar or shortwave radiation, MJ m−2 day−1; ± = albedo or canopy reflection coefficient, which is 0.23 for the hypothetical grass reference crop, dimensionless; Rs= the incoming solar radiation, MJ m−2 day−1.
Step 18: Net outgoing long wave solar radiation (Rnl) 
The equation is:

Rnl =σ.((Tmax+273.16)4+(Tmin+273.16)4)/2] (0.34-0.14(ea) [1.35 Rs/Rso) -0.35] 
Where, Rnl = net outgoing longwave radiation, MJ m−2 day−1; Ψ = Stefan-Boltzmann constant [4.903 10-9 MJ K-4 m-2 day-1]; Tmax = K maximum absolute temperature during the 24-hour period [K = ◦C + 273.16], Tmin = K minimum absolute temperature during the 24- hour period [K =◦C + 273.16], ea = actual vapor pressure, kPa, Rs= the incoming solar radiation, MJ m−2 day−1; Rso = clear sky solar radiation, MJ m−2 day−1
Step 19: Net radiation (Rn), MJ m−2 day−1 
The net radiation (Rn) is the difference between the incoming net shortwave radiation (Rns) and the outgoing net longwave radiation (Rnl). 
Rn = Rns - Rnl where, Rns = net solar or shortwave radiation, MJ m−2 day−1, 
Rnl = net outgoing longwave radiation, MJ m−2 day−1.
The net radiation (Rn) in the equivalent of evaporation (mm)(Rng)is calculated as 
Rng = 0.408 X Rn where Rn= net radiation, MJ m−2 day−1. 
Final Step: Overall ET0 equation 
Final radiation driven ET value, (ETrad),mm d-1 is given as:
  ETrad = DT X Rng
Where,  ETrad radiation term, mm day−1; DT Delta term, Rng net radiation, mm.
Final wind driven ET value, (ETwind), mm day−1 is given below:
ETwind = PT X TT(es- ea)
Where,  ETwind = wind term, mm day−1;
PT = Psi term,
TT = Temperature term,
ea = actual vapour pressure, kPa, 
es = mean saturation vapour pressure derived from air temperature, kPa.
So now, Final Reference Evapotranspiration value(ET0), mm day−1is given as: 
ET0 = ETwind + ETrad
Where ET0 = reference evapotranspiration, mm day−1;
ETwind = wind term, mm day−1;
ETrad = radiation term,  mm day-1
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