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3. Agroclimatic data collection 
and processing

Training modules

Food and Agriculture Organization
Land and Water Division

October, 2009                                                                        prepared by Dirk Raes
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FAO Penman Monteith equation

ETo reference evapotranspiration [mm day-1],
Rn net radiation at the crop surface [MJ m-2 day-1],
G soil heat flux density [MJ m-2 day-1],
T mean daily air temperature at 2 m height [°C],
u2 wind speed at 2 m height [m s-1],
es saturation vapour pressure [kPa],
ea actual vapour pressure [kPa],
es-ea saturation vapour pressure deficit [kPa],
∆∆∆∆ slope vapour pressure curve [kPa °C-1],
γγγγ psychrometric constant [kPa °C-1].

radiation air humidityair temperature

wind speed

1. Temperature data (T)

minimum and maximum 
thermometers

T  =   
Tmin + Tmax

2
ETo calculator

Input data description
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2. Vapour pressure deficit (es – ea)

es : saturation vapour pressure (kPa)

ea: actual vapour pressure (kPa)

e°(T)

∆∆∆∆
Slope saturation vapour pressure 
– temperature curve [kPa/°C]

dewpoint 
meter

ea: actual vapour pressure 

Tdew : dewpoint temperature
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ea
cool

Tdew

e°(T)

ea =  e°(T dew)

e°(Tdew)
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dewpoint 
meter

ea: actual vapour pressure 

hygrometer

Tdew : dewpoint temperature

RH:
relative 

humidity
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Psychrometer
dry bulb temperature (Tdry)

ea: actual vapour pressure 

wet bulb temperature (Twet)

Tdry – Twet = wet bulb depression

Missing air humidity data (e a) ?

Tdew ~  Tmin

ETo calculator

Input data description

3. Net radiation (Rn)

earth

sun
shortwave radiation

longwave 
radiation

Rn = Rns - Rnl

net outgoing longwave radiation

net incoming shortwave radiation

solarimeter

sunshine recorder

net radiometer
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Rs 

Ra
Missing radiation data ?

?

- latitude
- time of the year

earth

extraterrestrial 
radiation
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extraterrestrial radiation (Ra)

Rs 

Ra
Missing radiation data ?

( ) aRs RTTk minmax −Rs = 

0.16  …  0.19

?

- latitude
- time of the year

ETo calculator

Input data description

4. Wind speed (u2)

anemometer

wind speed (u z)
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2 meter
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ETo calculator

Input data description
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G : soil heat flux                 ~ 0   for day and ten-day periods

: psychrometric constant               f(altitude)γ

∆ : slope of saturation vapour pressure curve  

f(temperature)

ETo calculator

Station description
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