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Structure of the presentation Ei"

=P 1. Concept of reference evapotranspiration
2. FAO Penman-Monteith method

3. ETo calculator

Evapotranspiration (ET)

crop transpiration

soil evaporation

Evapotranspiration (ET)

crop transpiration
— weather parameters
— crop characteristics (crop type, development stage, ...)

— management and environmental factors (soil fertility,
soil water content, ...)

soil evaporation
— weather parameters

— environmental factors (soil cover, soil water content, ...)

Evapotranspiration (ET)

T ETo | ETc |ETcq

= weather parameters ~ I~ ~

= crop characteristics reference ~

standard standard
non limiting non limiting
conditions conditions

= management and
environmental factors

Caop |
evapotranspiration
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standard non-standard
conditions conditions

reference

evapotranspiration 5

reference
evapotranspiration

ETo

the only factors affecting ETo

» weather parameters ~ are weather parameters
R grass reference crop
= crop characteristics reference with specific characteristics
standard -
= management and non limitin no water stress, no fertility stress,
environmental factors con ditionsg no temperature stress, ...

ETo is a climatic parameter

it expresses the evaporating power of the atmosphere
at a specific location and time of the year
and does not consider crop, soil or management char acteristics




Structure of the presentation T

1. Concept of reference evapotranspiration

=P 2. FAO Penman-Monteith method
ETo computed from meteorological data

= Penman equation
= Penman-Monteith equation

= FAO Penman-Monteith equation

Penman equation
(semi) - empirical equation
atmosphere

vapour removal

vaporization

Penman-Monteith equation

atmosphere

vapour removal

vaporization

/\‘.

any croppd srface

Introduction of
resistance factors R

reference
level

ra
aerodynamic
resistance

evaporating
surface

rS
(bulk) surface
resistance
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Penman-Monteith equation

ET =

local calibration of resistances (r g andr,)
require demanding and expensive studies

FAO Penman-Monteith equation

atmosphere

vapour removal

vaporization

hypothetical grass reference
with well-defined characteristics
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unambiguous defined hypothetical grass surface

reference level
weather measurements
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Input is meteorological data
recorded in weather station

ETo computed from meteorological data
with the FAO Penman-Monteith equation
900
0.408A(Rp =G) + y————u, (g5 —€,
(Rnh-G) VT+273 2(es—€q)

ET, =
° A+ y(1+0.34uy)

Output:
ETo: evaporating power of the atmosphere
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Evaporating power of the atmosphere (ETo) in mm/yea  r
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mean monthly reference evapotranspiration (ETo) for January

B 1 -2 mm/day [0 3 - & mm/day [ | 5- 6 mm/day [7] 7- & mm/day [ 7 - 10 mm/day
B 2-3 mm/day [ ] 4-5mm/day [ ] é-7 mm/day [ & - % mm/day [ > 10 mm/day

Food and Agriculture Organization of the United Nati ons
FAO Penman-Monteith method

16

mean monthly reference evapotranspiration (ETo) for April

mean monthly reference evapotranspiration (ETo) for July

B 1 - 2 mm/day [0 3 -4 mmjday 5-6mm/day [ |7 -8 mm/day [l - 10 mm/day
(2 - 3 mm/day 4 -5 mm/day &-7 mm/day [0 € -9 mm/day [l > 10 mm/day

i\'ﬁ‘g Food and Agriculture Organization of the United Nati ~ ons

FAO Penman-Monteith method 17

B -2 mm/day [0 3-4 mm/day [ |5-6 mm/day [ ] 7 -8 mm/day [l 7 - 10 mm/day
(. 2- 3 mm/day & -5 mm/day 6 -7 mm/day [0 8 - ¢ mm/day [l > 10 mm/day

Food and Agriculture Organization of the United Nati ons
FAO Penman-Monteith method
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mean monthly reference evapotranspiration (ETo) for October

B 12 mm/day []3-4mm/day —|5-6mm/day [ ]7 -8 mm/day [l § - 10 mm/day
B 2-3 mm/day [ 4-5mm/day |6-7 mm/day [ € - F mm/day [l > 10 mm/day
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Structure of the presentation Ei"

1. Concept of reference evapotranspiration

2. FAO Penman-Monteith method
ETo computed from meteorological data

= Penman equation
= Penman-Monteith equation

= FAO Penman-Monteith equation
= ETo estimated from pan evaporation
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Pan evaporation method

type of pan

location of pan
maintenance
surroundings of the pan

Structure of the presentation 30

1. Concept of reference evapotranspiration
2. FAO Penman-Monteith method
= 3. ETo calculator
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Input is meteorological data
Nal o ) ;
J“%—) recorded in weather station

ETo computed from meteorological data
with the FAO Penman-Monteith equation
0,408 (R, =G) + y—22_u, (e -€2)
—_ T+273
° A + y(1+0.34u,)

ETo calculator

Output:
ETo: evaporating power of the atmosphere

I—> /JJ\~ AquaCrop
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