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INTRODUCTION & BACKGROUND

How can multispectral and SAR-based water

productivity estimations optimize water management |
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in the irrigation scheme of Doukkala?
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RESEARCH OBJECTIVES

1) Investigate whether the climate variability effect is reflected on crop water productivity (CWP)

2) Evaluate multispectral and SAR-based water productivity estimates

3) Identify the irrigation strategy to be applied to achieve the required level of water productivity




SATELLITE DATA (2014-2015):

LANDSAT 8 (OLI) DATA
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DATAACQUISITION : ECMWEF-ERA-Interim / land + ground station data

Seasonal anomalies (ECMWF-ERA-Interim data)

seasonal evolution of P and T anomalies over 35

years on the basis of ERA-Interim data analysis.

Seasonal ET0-P (ground station data) /\
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METHODOLOGY

Crop classification: -ISODATA (Unsupervised) Classification

-Support Vector Machine on radar imagery from Sentinel-1A

Time series of multispectral images

HANTS (Cloud removal
(Landsat-8/Landsat 7)

and reconstruction )

ISODATA —  Validation

Physically-based
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Results: Multispectral model
crop water use (SEB
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RESULTS

Evaluation of multispectral and SAR-based
water productivity estimate
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Results: Multispectral model,
Crop Yield estimation

Sugar beet [2014-2015]

Sugar beet Wheat
RMSE [ton/ha] 17.63 1.57
NRMSE [%] 59.02 192.99
MRD [%] 18.15 24.82
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«  Medium accuracy for
sugar beet, lower for
wheat

*  General
underestimation of
yield

+  Sign that the models
calibration parameters
chosen for sugar beet
and wheat in
Doukkala need to be
adjusted

* Inparticular, the His
should be increased

Yield [ton/ha]

Yield [ton/ha]

Results: RADAR model, Crop Yield
estimation

Sugar beet [2014-2015]
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Sugarbeet Wheat
Radar-main  Radar-main
RMSE [ton/ha] 5.96 0.19
NRMSE [-] 19.96% 23.35%
MRD |- 1.21% -1.24%
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Wheat [2014-2015]
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wide range of pixel
values. Compared with
the range of official
yield predictions at the
pixel level using this
model seem to lack
accuracy

good at the CGR level
with a RMSE of 6
ton/ha for Sugar Beet



Results: Models comparison
Multispectral VS SAR estimations

| Sugar beet |
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Example of intra- and inter-field variability of WP in CGR 340



RESULTS

Is the climate variability effect reflected on crop water
productivity (CWP)?

Which irrigation strategy has to be applied to achieve the
highest level of water productivity?



RESULTS: effect of climate on Crop Water productivity

Sugarbeet Water productivity
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CWP averaged over the Centre of Irrigation management
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The comparison with water allocation in the analyzed years suggests that the low inter-annual variability of CWP
is probably due to the tuning of the water allocation to the climate conditions during the growing season, operated
by ORMVAD



RESULTS: irrigation strategy vs water productivity

Sugarbeet Water Productivity vs ReTD (indicator of irrigation strategy)
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Large inter-field variability of CWP

pevere The level of ReTD to attain maximum CWP is within
—— 0.7 and 0.75
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ﬂﬂﬂﬂﬂ 'n More efficient use of irrigation water could be reached by

reducing the allocation of about 15% in 2013-2014 and 30%
in 2014-2015
520*
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Conclusions

v'L7, L8, S1 data were combined to monitor crop water requirements and use and to estimate water productivity with
both multi — spectral and SAR data

v'The radar method based on empirical relations between C-band backscatter of the Sentinel-1A sensor and field
measurements of yield was proven to have potential in the Doukkala irrigated system.

v'The accuracy of the multispectral model was reasonable for sugar beet yields but quite low for wheat. We attribute the
inaccuracies to classification errors and to an under-estimation of the yielding potential of sugar beet and wheat fields in
Doukkala.

v" Low inter-annual variability of CWP probably due to the tuning of the water allocation to the climate conditions

v'The level of ReTD to attain maximum CWP was found to be within 0.7 and 0.75






