
 METHODS: For each site 20 plots were considered (Fig. 1). 
In each plot a maximum of 4 species were sample (3 
individuals per specie) from different functional groups in 
two different seasons: wet and dry season (Fig.1).  A Total of 
1243 samples (3 Sites X 20 plots X ~4 FG X 3 ind X 2 
seasons).  For each individual was analyzed: leaf δ13C, leaf 
δ15N, leaf C/N and xylem water δ18O (with a Isotope Ratio 
Mass Spectrometer, dual inlet, ISOPrime, GV, Micromass, 

UK) and Reflectance Indices: Photochemical  index (PRI), 
Water Index (WI), Chlorophyll content index (CHL), 

Normalized difference vegetation index (NDVI) 
(UNISPEC- PP Systems). Water sources δ18O were also 
sampled: soil water in 3 depths (10, 30 and 50 cm) in each 
plot (with 3 replicates) (Fig. 1), precipitation and 
groundwater.  

DRY Season 

        Groundwater alterations, particularly 

lowering, will affect ecosystems sensitive to 

water limitation as coastal dune forests. This 

can produce dramatic changes in plant 

communities, on physiological performance 

or survival of plant species. Groundwater 

abstraction and the additional impact of 

drought due to climatic change on 

groundwater-dependent ecosystems has 

become of increasing concern: it aggravates 

groundwater reduction with consequent 

uncertainties about how vegetation will 

respond. Plant functional groups may be 

affected by water distribution and 

availability differently. 

1 cE3c, Faculdade de Ciências da Universidade de Lisboa, Lisboa, Portugal.  
2 PPG-Ecologia, Instituto  Biologia, Universidade Estadual de Campinas (UNICAMP), São Paulo, Brazil. 
3 NEPAM, Universidade Estadual de Campinas (UNICAMP), São Paulo, Brazil. 
4 Departamento de Biología Vegetal y Ecología, Universidad de Sevilla, Sevilla, Spain.  
5 Centro de Recursos Naturais e Ambiente, Instituto Superior Tecnico, Universidade Tecnica de Lisboa, 

Portugal. 

 
 A K N O W L E D G M E N T S: GWTropiMed FCT 
Project PTDC/AAC-CLI/118555/2010 [Coastal dune 
forests under scenarios of groundwater limitation: 
from Tropics to Mediterranean] and CAPES grant 
[Cristina Antunes] 

Ecophysiological responses of coastal forests to groundwater changes: 

comparing functional groups and climatic regions 

Cristina Antunes (1,2) Ângela Pereira (5) Andreia Anjos (1) Simone Vieira (3) Maria Cruz Diaz Barradas (4) Maria Zunzunegui (4) Maria João Pereira (5) Cristina Máguas (1)  

      We aim to evaluate, in different 
climatic regions (Tropical, Meso-
mediterranean and Thermo-
mediterranean) the responses of 
different coastal plant functional 
groups to changes in groundwater 
availability 

Fig. 1: Study sites in Tropical (Brazil: BR), Meso-Mediterrean (Portugal:PT) and Thermo-Mediterranean (Spain: SP): Sampling points 

considered, Climatic data and soil profiles of each site. Sampling campaigns (2013)  marked as blue (wet season) and red (dry season) 

Fig. 2A: 

Contrasting isotopic patterns  in Mediterranean and Tropical coastal ecosystems  

Conclusions 

Differential water use strategies in Mediterranean coastal dune ecosystems:  
 ecophysiological responses to groundwater changes  

WET Season 

Fig. 3: PCA results: Wet and Dry season in 

Meso and Thermo-mediterranean sites.(Spain 

and Portugal respectively). All ecophysiological 

responses and the predictors Distance to Sea 

and Distance to groundwater were considered. 

See specific legends and n  in figure.    

Climatic conditions influences different 
isotopic patterns 

Mediterranean sites presented higher 
variability comparing to Tropical site 

Mediterranean plant responses influenced 
by Season, different drivers, and Plant traits: 

    No influence of GW distance in wet season in 
 both sites; 
    In meso-mediterranean site leaf morphology 
 is an important grouping trait for 
 the ecophysiology observed; 
    Influence of GW distance in dry season only 
 in Thermo-mediterranean site : 
 the ecophysiological response is 
 linked to water strategies.  

Study Sites 


