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• Overland flow sensors that detect existence of OF 

• Use of dense network of sensors to be able to view 

small scale variability in overland flow on single 

hillslope 

• Use of Graph Theory and representation to determine 

connectivity as a whole and within the system 

• Potential flow paths were compared to actual flow paths 

to determine the connectivity of overland flow within the 

system 

 

Example of an 

Overland Flow sensor. 

Graph that shows all potential flowpaths 

between the sensors 

Connectivity within the hillslope system, 

discharge of the catchment and precipitation 

• All data collected and all analyses will be used to alter and/or 

update a sediment erosion and transport model.  

• The model can be calibrated using: 

• The measured discharge/turbidity/suspended sediment load for catchment 

scale 

• The overland flow sensor data and tracer data on hillslope/subcatchment 

scale 

 

• Catchment connectivity as a whole is 

dependent on several factors within the 

catchment. 

• Using meteorological data, topographical 

data and land use data in combination with 

discharge data and measured suspended 

sediment data  as a proxy for determining 

connectivity throughout the year within a 

single catchment 

• High resolution 

photographs of both 

catchments were taken 

using a Mavinci Sirius 

unmanned aerial Vehicle 

• Hires Dems (~12cm 

resolution) were created 

using photogrammetry 

with Agisoft Photoscan 

• Landscape compartments 

and connectivity features 

are mapped using a 

combination of GIS and 

Object-Based Image 

Analysis 

Examples of landscape features that are mapped using OBIA. The 

images in the rows are from the field, a 10 cm hillshade and the 

classification results respectively 

landslide Tracks Gully system 

Rare earth elements as sediment tracers 

Locations of the overland flow sensors on the hillslope (left) and the contributing area of a single sensor (right)  

The contributing areas of all the sensors were used to determine the potential flow paths between the sensors. 

• Many conceptual frameworks on connectivity exist, but there is a 

need to quantify (sediment) connectivity. 

• This project aims at using different methods to get a grasp on 

(sediment) connectivity. To map, measure and model connectivity. 

• The studies are being conducted in agricultural catchments in 

Navarre, Spain.  

• Catchments are very similar in size, soils and land use. 

• Size of the catchments is 1.69-2.06 km2.Soils are (silty) clay loams, 

land use is mainly agriculture (winter wheat).  

 

Location of the Latxaga 

(top) and La Tejeria 

(bottom) study areas in 

Navarre, Spain 

 

Photo of within the 

Latxaga study area 

 

• Rare earth elements are ideal tracers because of their binding 

capabilities to soils 

• Rare earth elements adhere especially well to slightly alkaline soils 

• Currently testing in the lab if rare earth oxides or rare earth 

chlorides should be used (or both) and how they should be 

incorporated into the soil in the study areas.   

 

Two examples of clockwise hysteresis in the Latxaga catchment. The right figure shows a messier loop than the one 

on the right.  
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• Data set of Precipitation, discharge and turbidity on 10 min basis for 

a 12 year period.  

• All events were extracted on basis of hydrograph separation and 

hysteretic loops of all events were created using discharge and 

turbidity. 

• Of all hysteretic loops the following is assessed: 

• Type of loop (e.g. clockwise, anti-clockwise) 

• The rectangularity of the loop, i.e. linearity 

• The ‘messiness’ of the loop (see example figure) 

• The antecedent conditions of the event (antecedent P, time of year, etc.) 

• A significant difference in loops between the two catchments is 

hypothesized because of a difference in connectivity between the 

two catchments. 

 

 

 

 

Mapping of Landscape connectivity using Hi-res DEMs Overland Flow Sensors and Graph Theory 

Background and Study Areas 

Suspended sediment load as a proxy for 

catchment scale connectivity (bottom) using an 

Antecedent Precipitation index (top) 


