
ASSESSING HYDROLOGICAL AND SEDIMENT CONNECTIVITY IN CONTRASTING  
MEDITERRANEAN CATCHMENTS: EXPERIMENTAL DESIGN OF MEDhyCON PROJECT 

EXPERIMENTAL DESIGN (Fig. 1) 

1. Sediment budget 

A conceptual model of hydrological and sediment connectivity will be developed by applying a multi-technique approach within two 
catchments representative of Mediterranean environments at a range of spatial scales (Fig.2). GIS modelling, sediment-tracer tech-
niques and continuous monitoring of water and sediment fluxes will be used to develop an understanding of catchment response, em-
phasizing the effects of traditional and current soil and water conservation practices. 

2. Uncertainty analysis of 137Cs technique 

Particular attention will be addressed to the various sources of uncertainty to develop further the application of fallout radionuclides 
to the study of soil translocation, erosion and sediment tracing. Results obtained from the application of the improved techniques will 
be used to improve the sediment budget. 

3. Contaminant transfer to wetlands 

The contaminant transfer by water and sediment through the fluvial system will be investigated and also the impact of such contami-
nants on the downstream wetlands of the Mallorcan catchments, giving particular attention to the effects of land use (i.e. agriculture 
and tourism). 

4. Connectivity modelling by SWAT 

The application of the SWAT model for continuous simulation of water, sediment and associated contaminant fluxes to the study 
catchments (cf. Arnold et al., 1995). This model will be adapted to reflect the perceptual model developed for the study catchments. 
Once validated and calibrated the SWAT model will be used to simulate the hydrological and sediment response under different global 
change scenarios (i.e. land use and climate changes) in the two larger catchments. 

5. MEDhyCON  corporative spatial data management system and knowledge transference 

To implement a Spatial Data Infrastructure (SDI) containing referenced information resulting from continuous monitoring (Fig.3) of riv-
er fluxes (i.e. water, sediment and related contaminants from headwaters to downstream parts), implemented connectivity models 
with the different global change scenarios, as well as all considered data of environmental relevance from these catchments and relat-
ed wetlands 

STUDY AREA 

The Sant Miquel River (Fig. 4a). It was instrumented in 2011. It is a mountainous catch-
ment (151 km2) which collects water from the south-eastern parts of Tramuntana Ranges. 
Altitude ranges from 1000 to 1300 m a.s.l. in the catchment headwaters where the average 
gradient of the channels is >20%. Currently, both agriculture and forest land use occur in 
equal proportions (49%), whilst urban areas also occupy 2% of the catchment. However, 
the lowest part of the catchment (i.e., 7%) is occupied by the most important irrigated area 
on the island, providing concern for the deterioration of the Sant Miquel fluvial system and 
the S’Albufera (1,708 ha), the wetland situated at the outlet of the catchment and protect-
ed by the Ramsar list of wetlands of international importance. Moreover, the main head-
water subcatchments situated in the Tramuntana Range are regulated by the presence of 
check-dams constructed in the 1980’s, in addition to traditional terracing and transverse 
walls. 

The Na Borges River (Fig. 4b).  It was instrumented in 2004. It is a lowland catchment 
(319 km2) which collects water from south-eastern parts of Central Ranges and from west-
ern slope of Llevant Ranges of the island. The altitude ranges from 300 to 500 m a.s.l. in 
the catchment headwaters where average slope of the channels is 8%. The Na Borges River 
mainstream is characterized by a very gentle average gradient (0.29%) along its 26.8 km 
course to the sea, where it enters the Gorg de na Borges, a coastal lagoon of 2 ha included 
in the European NATURA 2000 network as a Site of Community Importance. At present, 
dry land agriculture is the dominant land use, covering 82% of the catchment. Forest cover 
accounts for 16% of the catchment and urban areas 2%. The agriculture has modified the 
lower areas through the installation of subsurface tile drainage covering 12% of the catch-
ment. On steep slopes, transverse walls and terracing cover 9% of the catchment.  

 

 

THE SANT MIQUEL RIVER (a) THE NA BORGES RIVER (b) 
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Fig. 4. Digital elevation models, land uses and location of the gauging stations in Sant Miquel River (a) and Na Borges River (b), (see Fig.3) 

Fig. 1. Experimental 

design and associated 

tasks of MEDhyCON 

Project. 

Fig. 2. Location maps of the catchments Fig. 3. Conceptual schema of the continuous monitoring in Sant Miquel and Na Borges rivers. 


