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Holm	oak	savanna,	known	as	dehesa	 in	Spain	and	montado	 in	Portugal,	 is	the	 largest	agroforestry	ecosystem	in	Europe,	covering	about	3	million	hectares	 in	the	Iberian	
Peninsula	and	Greece.	 It	 is	considered	an	example	of	sustainable	 land	use,	supporIng	a	 large	number	of	species	and	diversity	of	habitats	and	for	 its	 importance	in	rural	
development	and	economy.		The	same	ecosystem	is	worldwide	distributed	in	areas	with	Mediterranean	climate		and	shares	structural	and	funcIonal	properIes	with	other	
type	of	savannas	in	Africa,	Australia	and	South	America.	
This	water-controlled	ecosystem	presents	many	 interrelated	 links	between	climate,	soil	and	vegetaIon,	and	 is	highly	sensiIve	to	changes	 in	climate	condiIons	and	 land	
use/management	pracIces.	These	changes	not	only	modify	its	structure,	affecIng	the	ecosystem	long-term	funcIoning,	but	also	the	land-atmosphere	linkages	and	regional	
carbon	cycle.	In	the	last	decades,	this	system	has	been	exposed	to	mulIple	threats,	which	have	caused	tree	decline,	shrubs	encroachment,	changes	in	soil	properIes	and	
hydrological	processes,	and	an	increase	of	soil	erosion.	 	Future	climate	projecIons	for	the	region	indicated	that	the	situaIon	is	likely	to	be	worsened,	with	more	frequent	
and	severe	extreme	events.	
This	work	aims	to	map	evapotranspiraIon	and	moisture	stress	of	holm	oak	woodlands	in	Southern	Spain	using	EOS	data,	and	evaluate	the	response	of	the	vegetaIon	to	the	
main	droughts	occurred	during	the	study	period	(2001-2015).		
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1.	INPUT	DATASET	
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3.	SURFACE	ENERGY	
FLUXES	VALIDATION	

4.	DROUGHT	MONITORING	

2001-2015:	monthly	5km	input	dataset:	

2000-2015	
MODIS	NDVI:		
MOD13Q1	
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2.	ENERGY	BALANCE	MODELING	
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2.	ANNUAL	TREE	GREEN	
CANOPY	COVER	
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Average	NDVI	of	July/August	(to	avoid	background	influence)	
were	used	to	calculate	yearly	values	of	green	tree	canopy	
cover	
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-  METEO:	reanalysis	ECMWF	
-  LST:	MOD11C3	
-  LAI:	SPOT	VEGETATION	

Drought	index	per	year	=	Sum	of	monthly	EvaporaIve	Stress	Index	(ESI)	
ESI	=	ET	/	ETpotenIal	(PM)	

SEBS	model	
(Su	2002,	Chen	et	al.,	2014)		

Two	eddy	
covariance	flux	
towers	located	over	
dehesa	area	
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VEGETATION	CHANGES	IN	
DROUGHT	YEARS	
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year	2005	
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CONCLUSIONS	
	
-	 The	 sum	of	monthly	 ESI	 is	 useful	 to	monitor	 annual	
drought,	 but	 the	 presence	 of	 a	 repeIIve	 spaIal	
palern	 in	 some	 areas	may	 indicate	 a	 need	 to	 beler	
account	for		the	‘normal’	state	of	specific	sites.	
		
-	It	can	be	idenIfied	a	linear	relaIonship	between	the	
local	drought	index	and	the	evoluIon	of	the	tree	green	
canopy	 cover.	 However,	 this	 relaIonship	 is	 slightly	
different	 for	 the	 last	 two	 drought	 periods,	 and	more	
mountainous	areas.			

Tower-based	inputs	 RS-based	inputs	

Most	severe	droughts	occurred	in	2005	and	2012,	with	similar	spaIal	palerns.	
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