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Context
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Context

- The	Mediterranean	is	among	the	most	sensitive	areas	to	climate	
change	as	demonstrated	in	many	studies	(IPCC,	2013).	

- The	models	cast	different	scenarios	but	all	of	them	agree	on	a	clear	
trend	in	the	pattern	of	some	climatic	parameters.	

- In	terms	of	the	thermal	regime,	an	increase	in	average	surface	
temperatures	in	the	range	of	2.2	and	5.1°C	for	the	period	2080-2100	
is	estimated.	

- The	models	indicate	pronounced	rainfall	regime	changes	in	the	
Mediterranean	and	estimated	that	precipitation	over	lands	might	vary	
between	-4%	and	-27%.	%.	

- The	increased	temperatures	will	lead	to	higher	potential	
evapotranspiration	(ET),	which	in	turn	will	decrease	water	resources.
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Context
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Context

- The	Sahel	region	has	also	been	identified	as	one	of	the	primary	
observed	climate	change	hot-spots

- Increase	in	mean	temperature	and	extreme	events	occurrence.
- A 2-3°C	warming	is	expected	during	the	winter,	accompanied	by	an
- increase	in	the	number	of	heat	wave	days	by	20-120	days	over	the	

Sahel.	
- Precipitation	simulated	by	climate	models	is	not	homogeneous	

over	the	Sahelian area,	with	wettest	conditions	in	the	central	and	
eastern	Sahel,	and	driest	conditions	over	the	western	Sahel

- Changes	in	annual	precipitationsand	in	the	timing	of	rainfall	
events	are	expected	to	have	a	strong	impact	on	agricultural	
production	in	a	region.	
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Context

• Water:	A	rapid	change	in	the	water	cycle	due	to	
increased	evaporation	and	less	rainfall

• Soil:	A	drop	in	water	storage	capacity	(because	
of	changes	in	porosity	as	a	result	of	
temperature	change,	making	it	drier),	
accelerated	desertification	which	is	already	
underway	(soil	over-use	and	depletion)

• Forests:	increased	fire	hazard
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Context

• Dryland:	ET	increase	->	decrease	in	Yield
• Irrigated	Crops:	ET	increase	->	increase	of	
competition	for	water	resources

• Hazards:	increased	extreme	weather:	dry	spells,	
severe	storms	and	huricanes ->	droughts,	
floods,	fire	risk	and	pests.
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Objectives

ACCWA	aims	to	develop	the	remote	sensing	based	management	and	monitoring	tools	
for	food	security	and	water	&	agricultural	risk	management	that	allow	improving	 the	
reliability	of	decision	making	regarding	water	use,	yield	and	hazards	in	agriculture.	
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SM

10

Method 1: 
backscatter 
difference 
with the 
driest date

Method 2: 
backscatter 
difference 
between two 
adjacent dates

Precipitation on August 9: 18.7 mm

Mvmax ≈ 0.32 m3/m3

Mvmin ≈ 0.05 m3/m3

∆Mvmax ≈ 0.2 m3/m3

*Initial image is from 
Method1 result
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ET

ET	based	on	S3/S2	synergy
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ET

David	GOMEZ-CANDON	(IRTA	Fruitcentre)	secondee:
•University	Cady	Ayad Marrakech
•2019:	September	30th - November	30th

Two main research topics:
1. Use of satellite imagery and TSEB-PT model for

evapotranspiration estimation in wheat fields submitted to
water stress conditions. Comparison with ground-based
data.

2. Aquacrop model adjustment to wheat varieties from a
phenotyping platform.

Other activities:
•Presentation: High throughput field phenotyping of durum
wheat varieties submitted to water stress conditions. On
November 22nd .
•Participation in teammeetings and fieldwork.
•Participation in Master students final report presentations

Fig.	1:	Wheat plots form first research topic
(Marrocco)	
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VEG

Using the photochemical reflectance index (PRI) to detect the 
water stress of winter wheat in semi-arid regions

Correlation between the PRIj and the RU (extractable 
soil water) in the soil during the 2016-17 season and 

before heading (Pre H) for the 2017-18 season..

PRIj can	provide	us	with	
information	on	the	water	

status	of	wheat

PRIj decrease	according	to	the	
increase	in	soil	water	availability.	
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Water Use

Average	SM	1km	over	Ebro	Basin	August	2017
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Water Use

Water Balance at the Basin Scale
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Water Use

Water Balance at the Basin Scale
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Water Use

15-days	Irrigation	amount R3
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Yield
SCALE

APPROACH

NATIONALE

CROP MODEL + 
SMOS

REGIONAL

CROP MODEL + REMOTE
SENSING (SMOS) + 
STATISTICAL MODELING

LOCAL

VHR OPTICAL REMOTE
SENSING+ STATISTICAL
MODELING

Leroux et al., 2019, EJA Leroux et al., 2019, in prep for Agr, 
Eco & Envi
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Hazards

November	2017
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Hazards

November	2017
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Outreach
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Outreach

- More	applied	research:	data	available	on	web	site	to	stimulate	
used	uptake	https://accwa.isardsat.space/

- Twitter	@accwa_info

- Each	team	organises at	least	one	Formation,	advertised	well	in	
advance	to	allow	Secondments to	be	planned	

- Effort	on	multimedia	releases:	webinars,	videos

- Articles	openly	published.	
‘The	ACCWA	project	is	funded	by	the	European	Commission	
Horizon	2020	Programme for	Research	and	Innovation	(H2020)	
in	the	context	of	the	Marie	Skłodowska-Curie	Research	and	
Innovation	Staff	Exchange	(RISE)	action	under	grant	agreement	
no:	823965’
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Outreach
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Outreach

Workshop	on	"International	
projects	to	improve	irrigation	
management"
2nd	May	2019
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Dissemination

Articles
Ojha, Nitu, et al. "Stepwise Disaggregation of SMAP Soil Moisture at 100 m 
Resolution Using Landsat-7/8 Data and a Varying Intermediate Resolution." Remote 
Sensing 11.16 (2019): 1863.

Conferences
Escorihuela et al. ACCWA: An Innovative Set of Remote Sensing Based Monitoring 
Tools for Agriculture and Water Management in the Mediterranean Region; the Ebre
Basin Case Study. MED 2018, 11-12 December 2018 in ESA-ESRIN, Frascati, Italy.

Zoubair Rafi et al. Using the photochemical reflectance index (PRI) to detect the 
water stress of winter wheat in semi-arid regions. EGU General Assembly Vienna | 
Austria | 7–12 April 2019
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Dissemination
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Thank you!


