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October, 2009 prepared by Dirk Raes

FAO Penman Monteith equation

radiation air temperature air humidity

) 0.408A + y%@

ET, =
° A+ y(1+ 0.34@v?lind speed

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 [T],
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],

A slope vapour pressure curve [kPa C-1],

Yy psychrometric constant [kPa C-1].

Tmin + Tmax
T=—

1. Temperature data (T) >

minimum and maximum
thermometers

‘ ETo calculator

Input data description

7 Celsius
Air temparatura —— © ‘Fahwnheit |
[~ Mean bemperabure . [*‘li:]
[ Minimum and Maximum tempesature .............ccee [‘C]

2. Vapour pressure deficit (e, —e,)

e : saturation vapour pressure (kPa)

T €a: actual vapour pressure (kPa)

10

—Slope-saturatioh vapour pressure
— temperature ¢urve [kPa/T]

0 5 10 15 20 25 30 35 40 45
temperature ()

saturation vapour pressure (kP
S
|

ea: actual vapour pressure

Tgew - dewpoint temperature
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ea: actual vapour pressure

ea: actual vapour pressure
: poure Psychrometer

Taew - dewpoint temperature
dew P P dry bulb temperature (Tary)

wet bulb temperature (Twer)

humidity

=100—=
e°(T)

Missing air humidity data (e a) ? i ETo calculator
]

Input data description

~ Air humidity
T _ T ) [~ Mean Nelative lumidity ________________ [%]
deW min [ Minimum and Magimum Relative Humidity .......... [2]
[ Mocan dew point temperature - Icl
v Mean actual ¥apour pres+ume ....... I mbar [z
~ Pepchromshic data
[~ Maan dry and wet hulb emparaturs ... |'C]
€ wentiated Ceelficicnt peychromster
 Ralunal vertilsted 0.000200
© Indaars

— IF missing 2ir humidity

Tuew = Trin + subbizel| 00 [PCL . e (eal b umid - ®
e sunshine recorder
3. Net radiation (Rn) Q - @
longwave 4— .
rajji(i solarimeter
Q¢ <«—
4
earth

shortwave radiation

sun

Rn = Rns - Rni
|— net outgoing longwave radiation

net incoming shortwave radiation
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Missing radiation data ?

extraterrestrial
radiation

- latitude

- time of the year

extraterrestrial radiation (Ra)

50

40's

equator

40 N

Ra (MJ/m2.day)

0 T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Missing radiation data ?

- latitude
- time of the year

min Ra

‘ ETo calculator

Input data description

~ Sunshine and Radiation
¥ Huws uf beighl suseshine [m] .. Thouis]
I
—-| Ml'mZ.day 'I

I” Relative sunshine hours [n/M] ...
I~ Solar radiation [Rs]

I~ Met radiatian [Rn)

Crefficients Andstram equaticn |

IF misging N
- [L16 [ntericr] C 18 eoastal)
Rs= MNIF  wSORT(Trax- Trik) % Ra

4. Wind speed (u2)

29 1:15aM

anemometer

>

2 meter

height above ground surface (z)

uz

v

wind speed (u ,)
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‘ ETo calculator

Input data description

Wind speed
W Meon wind speed . | mizec 7|

height ol measurement | 100 Jmeter]

[ IF mizsiry wind speed

Uz=| ZL  wfsec C gkt ndengls wbnd

04088 Rp-0) + y
ETo = A+ y(1+0.3@

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

Y : psychrometric constant —¥(altitude)

A\ : slope of saturation vapour pressure curve

—> f(temperature)

‘ ETo calculator

Station description

Ll (@ D el s
 Decimal degress

Lﬁtiltu[:le a2 dearess I 2 minutes INnrlh =
Longitude | 22 deyiee: II nmules IE.:;L i

B ~ Location
Altitude I 222 ectciohozs
sea level ~ attls cossl
{* intenor locacion
€ iaid or eemi-arid area
= Meteo[olngical Data | & ivsevihumido humdass
 Laly P
Type € lght winds i1 area
% 10daily @ ight to modarate wids in ares
" Menthy " moderate to strang winds in arza
= Timu rannu
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