|||||\\\lk\
e

EO for Africa Symposium 2024

@& EUMETSAT Qecsa

23 - 26 September 2024 _
ESA | ESRIN, Frascati (IT) d

Ny, g | '
Crop stress monitoring in the seml-arld context
of Doukkala (Morocco)

HOUALI?, Youssef; PACIOLLAZ, Nicola; EL
GHANDOUR!, Fatima-ezzahra;

LABBASSI!, Kamal; RBARI?, Chi
SSIY, Kamal; CORBARI-, Chiara 1 Chouaib Doukkali University, Morocco

2 Politecnico di Milano, Italy,

ESA UNCLASSIFIED - For ESA Official Use Only 1

e = P EE _ IEPEsEENDESESE=E=ENBE ™R R S= = e == e oem » THE EUROPEAN SPACE AGENCY
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% EO AFRICA One of the crucial problems currently facing the
Research and Development Facili . . .
4 : i Moroccan irrigated area of Doukkala is the
First call 2021 scarcity of water for irrigation
CrosMoD e . = N
(Crop Stress Monitoring [ Decrease in water resources | Il Increase in water demand 1
. . . I : |
in the semi-arid context : -Climate change and repetitive | | - PR——— ,
of Doukkala MOFOCCO) I years of droughts . : - Extension of irrigated agriculture |
| -Fluctuating ralnfall with a | | - Industrial Development |
\ decreasing trend I \ I

~ 7 - Jourism development Vs

The project aims at developing a procedure for extreme events crops shocks
monitoring (e.g. droughts) by integrating multiple satellite data and water-energy-crop
modeling, able to support farmers precision agriculture.
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Research outline

The project will develop an EO-service supporting precision agriculture for farmers and farms associations,
tackling the issues of managing water scarcity and safeguarding food security in Africa.
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Study area: Doukkala irrigation scheme (¥
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Water scarcity

many years of drought, the ORMVAD office
stopped supplying water to farmers by the

semi-arid climate

end of 2019. Prec Yearly [mm/day] =_
1
the agricultural technical commission '8 l e
authorized farmers to use water from wells "o I °
to avoid any problems related to water scarcity. 12 I 12
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Sensible decrease of

groundwater table depth in

the last years (Faregh and Sidi
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Selected fields
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« different crop types
« different soil types
« different irrigation methods
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NDVI evolution from

20 Ha winter Sentinel-2 2017-2021 5 16~ 13 Sugag bbete
wheat field near l\l/f pfear'the :
Sidi Bennour aarit with clay
ith 1 i - - soil and is
with ‘oamy soi i e irrigated using
and is irrigated o " "
with Pivot a2 ar 4 gravity
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i stopped water
o allocations
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3 Ha alfalfa field situated near Laakakcha
with loamy soil and is irrigated using the short cycles (generally on a 2 Ha maize field near Larbaa Moghress with
sprinkler from winter 2021 (before during monthly base) starting from sandy soil and is irrigated using drip irrigation
. February 2021 .
winters wheat)
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For the implementation of
FEST-EWB-SAFY model, five
products have been prepared
from satellite data along with
other needed inputs:

Leaf Area Index (LAI)

Landsat 8/9 (OLI/TIRS)

Vegetation Index (NDVI),

.— - =| Sentinel-2 (2A/2B)

Vegetation Fraction (FV),

Albedo,

Land Surface Temperature
(LST).
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MODEL IMPLEMENTATION ") ) ewmersar esa

F E ST_ E W B - S A FY FEST-EWB: Flash — flood Event — based Spatially — distributed rainfall —

runoff Transformation — including Energy - Water Balance

SAFY : (Simple Algorithm For Yield Estimate)

SO WAIEr | Piot=R+ETestD+(041-0)*Z

LE
Energy ds é Eleff = pCp Methodology
balance Rn—G-H-LE=— e — -
dt Yy \
Crop ADAM = APAR - Pgro_Lue - Fr(Ta)K, LAL SM After a preliminary calibration of the

growth

water and energy balances, the crop
simulation will be both calibrated
and performed via data assimilation
of satellite LAI.

Qow
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e

Corbari et al., 2024, Corbari & Mancini
2022, (IRR); Corbari et al., 2022
(AWM),; Corbari et al., 2011, (HSJ);
Battude et al., 2018, Duchemin et al
.2008 11
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Satellite LST and LAI based calibration

wheat field Need to set the correct timing of irrigation
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Satellite LST and LAI based calibration

wheat field
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Satellite LST based calibration " ) ewmersar esa

sugar beet field on December 12, 2021 LST
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Satellite LAl based calibration

alfalfa field on February 15, 2022 sugar beet field on February 15, 2022
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External factors impacts: a data
assimilation scheme
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External factors impacts: a data
assimilation scheme
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« integrating multiple satellite data and water-energy-crop modeling is able to support farmers
precision agriculture providing estimates of water use and crop productivity under different

irrigation schemes, crop and soil types

« LST is reproduced in good agreement against satellite data (useful for crop water use estimates)

but the lack of water allocation and irrigation data has a strong impacts on the model accuracy.

« LAI (future crop productivity) is greatly reproduced from the model even through a simple

calibration approach
« Data Assimilation approach of satellite LAI is fundamental when external factors are impacting

the crops
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