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and Higer Education

oCorrelation between Climatic Water Balance
and Estimate of Plant Development Stage
Based on Satellite Technologies




COSTE54 CASE SIIUDY

evapotranspiration

A Comparison of values of evapotranspiration
obtained with two different methods:

- PenmanMonteith method (FAO 56)
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EVAPO TRANSPIRATION
AS APARY OF WATER BALANCE




CLIMATTC WAL ER\BALANCE

A allows for estimatiorof soil moeisture

A provides estimation ofvater available
for plantsduring growth period;

A is the basis for prognoses regarding
expectedcerop yields

A is one ofindicescof-drought

A contributes directly to activities aimed
at mitigation of drought-events

A in Poland is officially use®fn. of Agricultu
as anindicator of agficulturalidrought




CLIMATTC WAL ER\BALANCE




EVAPOTRANSPIRATION

A here are alima N0 drouna measuremer
evapotranspiration

A because of the lack of measurements for
balances, various indirect methods (empirical
equations) are used to calculate
evapotranspiration

A satellite methods provide better solution to
this problem



FAQ-50: EENMAMONITEITHIEQUALIO

0 i t+273
ETo = D+ g(1+0,34u,)

where:

ET -reference evapotranspiration [mm day

R, - net radiation at the crop surface [MJHday?]
G -soil heat flux density [MJ Aiday?]

T -airtemperature at 2 m heightC]

U, - wind speed at 2 m height [m'f

e, - saturation vapour pressure [kPa]

e, - actual vapour pressure [kPa]

n -slope vapour pressure curve [kB&!]

I -psychrometric constant [KR&C1]



REQUIRED DATA

The adapted method of evapotranspiration
determination requires the following daily
meteorological data:

A maximumair temperature

A minimum air temperatu T
A humidity = =
A wind speed

A sunshineduration
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CROPIEVAPO IRANSRBIRATION

- ET, ¢ reference evapotraspiratiofinm d1,

- K. ¢ crop coefficient e
[dimensionless]. . / AN
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EVAPO TRANSPIRATION | FROM

SAIELLERE DATA

ASatellite remote sensing (SRS) stays as the only method capab
providing wide area coverage of environmental variables at
economically affordable costs.

AMajor difficulty in the use of SRS for monitoring ET at regional
global scale is that the phase change of water molecules produ
neither emission nor absorption of an electromagnetic signal.

ATherefore, ET process is not directly quantifiable from satellite
observations.

AThe simplest empirical methods are only applicable locally, whe
they were calibrated.

AThe complex deterministic models based on SVAT modules
compute the different components of the energy budget.



EVAPO IRANSPIRATION ) FROIM

SAI-ELLEE \DATAINA-S A BHTodUEt

Radiative data

Source: Remote
sensing

dynamic

Meteorological data

Source: NWP model

dynamic

Land cover
database
Source: Remote
sensing

semi-static

Short wave radiation
Long wave radiation
Albedo

Air temp.

Dew point temp.
Wind speed
Pressure

Soil moisture
Soil temp.

Y

ECOCLIMAP 1 km

Monthly values:

Vegetation cover

A Tiles distri
A Leaf Area I n
A Roughness | e
A Mini mum stonm
resistance

\ 4

ECMWF TESSEL SVAT schemeo - Soil-Vegetation-Atmosphere Transfer. » ET




EVAPO TRANSPIRATION  FROIM

SAI-ELLEE  \DATAINA-SAIE F RO 0LEE

A Product generated operationally by EUMETSAT Land SAF.
A Distributed in near realime by EUMETCast system

A Areac hemisphere visible from 0 deg geostationary
satellite position

A Time step:
- 30 min (instantaneous value)48 products per day
- 24 hours (cumulated value)
A Spatial resolutior MSG/SEVIRI pixel,
for Poland approx. -b km.
A Represent spatial distribution of actual evapotranspiration.
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EXAMPLEE o1 3Umin; FPROD!

-1,00E0
2,71E2
5,44E2
8,16E2
1,09E3
1,36E3
| 1,63E3
1,01E3
2,18E3
2,45E3
2,72E3
3,00E3
3,27E3
3,54E3
3,81E3
4,09E3
4,36E3
4,63E3
4,90E3
5,18E3
5,45E3
5,72E3
5,09E3
B,27E3
| 6,54E3
B,05E3

Scaling: ET * 10 000



VALIDATIONIRESULTS
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FROSNA CATCHMEN I

E catchment borders

rivers

® cities

5000 km2

3 Synop

7 Climate

32 Raingauges

539 Satellite SEVIRI pixels



