Comparison of different methods
for estimating the
evapotranspiration of a vineyard

Michel Le Page!,Mwangi Samuel?, Gilles Boulet!, Joaquim Bellvert*
Baptiste Lemaire!, Pascal Fanise!, David Tous?

( ~
|2AE Eesa v HIILIATSE

WATER




0°0'0.000” 1°0°0.000"E 29 00" 3°00.000"E 4°0'0.000"E

leida, | 2

Legend
Verdu
Experimental Site

0.0"N

B Lleida Province
B Cataluna, Spain
3 SenET extent

361

1°30/0.0°N 41

, 3 b
- 5 /
|
ocation . . _ : S
Plot size 4 hectares il £y e,
Irrigation Drip irrigation spaced e ‘ G 1 g T
by 75 cm with a water flow rate of 1.6 I/h gt M el | i of iy
Rootstock Rithler 110 ‘ ' T
Variety Tempranillo : {)
Efficiency 12-14 T per plot per season : A

- =



300

patl al Varl ab | I |ty Canopy height (27 of July 2021)

250

o

V1 W2 V3 V4 V5 Ve V7 VaE V9 Vi wvii viz2

Mean NDVI (Sentin

s 3 green exposed canopy and tree

W = .

o w0 F of July 2021). Plots 10 and 2 in
S correspond to the eddy-covari

Plot id



nstrumentation




nergy budget

—1
600 Uncorrected EBC
Corrected EBC
N 400 | A
£ R
w 200 BN S
= = u*' e #
0 . slope
uncor. 70%
Corr. 88%
200 o .
-200 0 200 400
Rn-G [W m™]

Corrections applied:
- radiance measurements from the
- heat stored in the soil above the




Methods: NDVI-Kcb based method
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Methods: Energy balance based m

SPARSE (Boulet et al.,2015), TSEB (Norman et al.,
SPARSE4 (Mwangi et al., 2022) SEN-ET (Nieto et al.,
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Based on the same rationale as the popular TSEB model (Kustas et al.) >
How one gets 2 unknowns (evaporation LE,, Transpiration LE,) from 1 data source (T,¢) ?
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esults : NDVI based approaches
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esults: Energy balance based app

ET [mm/day]

ET [mm/day]

ET [nm d"'] - in-situ data

6 I I I
8 in-situ
SenET
4r / + SPARSE ||
s A RARN AGS e A B\ g |- SPARSE4
2r X / 0
i
O - ¢ 1
_2 | | | | | | | |
100 120 140 160 180 200 220 240 260
5 ET [mm d™'] - SenET input data
1 | | | |
= SenET (pyTSEB)
+ SPARSE
4 —-—-SPARSE4 u
: &m i _
%M 1R T
0 I | I |
200 250 300 350

DoY [2021]




omparison

RMSE
(mm/day) R? Slope Offset | Sum ET (mm)
Oyarzun-Picon 0.62 0.54 0.74 0.79 212
Oyarzun-Lebon 1.13 0.52 0.66 0.03 140
Generic 0.83 0.43 0.58 1.68 244
Pereira LAI 0.60 0.57 0.76 0.70 210
Pereira Height 0.66 0.53 0.62 0.79 188
Campos 1.06 0.50 0.53 0.46 146
EC 209
SPARSE SPARSE4
RMSD r bias RMSD r bias
LE 39 0.80 3 37 0.82 2
H 50 0.95 -5 52 0.94 -3
G 49 0.78 17 49 0.77 11
Rn 32 0.99 14 33 0.99 15
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