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Introduction 

 Landscape complexity is a metric of the variability, frequency or density of features such 

as hedgerows, roads, track, drains and land-use type in a river catchment.  

 These features may positively or negatively affect soil erosion and/or sediment transport. 

(Figure 1). 

 In intensive agricultural catchments, larger field sizes, decreased hedgerow densities and 

homogenous land-use may result in the increased vulnerability of soil to erosion.  

 Maintaining landscape complexity, may therefore, provide a useful mitigation tool to 

prevent soil erosion and sediment transport. 

 In this study landscape complexity was assessed in three intensive agricultural 

catchments (Figure 2). Within (intra) catchment complexity at a series of sub-basins was 

further compared with sediment flux in one catchment. 

Results- Complexity data 

 

Inter-catchment complexity 

Field size is variable between catchments, arable fields are consistently larger than pasture 

fields. Castledockrell fields are overall larger than the other catchments, this may indicate a 

greater vulnerability of soils, particularly arable fields to soil erosion due to longer slope-

lengths. However, the well-drained soils here could improve soil resilience as conditions 

creating overland flow pathways are less frequently satisfied. 

 

Intra-catchment complexity 

Road and hedgerow densities are suggested to have negative and positive impacts on 

sediment generation/transport, respectively. Roads may create an additional and efficient 

transportation network which increases sediment supply to the watercourses. Greater 

hedgerow density may represent an interception or soil loss prevention feature. Hedgerow 

density varies greatly within a catchment, therefore, linking these to sediment supply may be 

useful to understand sediment dynamics. 

Figure 2: Location of three monitoring catchments (in red) 

Figure 1: Far left, road 

network as source/transport 

of sediment. Left, hedgerow 

binding soil and preventing 

sediment loss 

Results– Sediment data 

Preliminary sub-catchment sediment fluxes show a general increasing trend as catchment 

size increases (Figure 4). This is contrary to expectations as sediment fluxes are expected to 

be higher in smaller basins where hill slope sediments are more efficiently delivered to the 

watercourse. Complexity features show no distinct change for sub-catchments four and five 

despite the increasing SSY. The stream network length is, however, higher in larger 

catchments which could suggest that non-field sources are important and not accelerated or 

prevented by the measured complexity features. 

Summary 

Better understanding of sediment dynamics in agricultural systems will develop targeted and 

cost-effective management techniques. Such management techniques which concentrate on 

prevention of soil and water degradation may be more popular in future years for the 

sustainable intensification of agricultural ecosystems. Complexity is one such management 

technique that can reduce vulnerability of soil to erosion and subsequently protect water 

quality. 

Figure 5: Preliminary sub-catchment sediment flux data from Ballycanew 

 

Figure 3: Variation in land-use specific field size 

in the three study catchments 

Figure 4: Complexity features within 

Ballycanew catchment. 

Methods 

Complexity data were calculated from the Agricultural Catchments Programme (ACP) spatial 

database on the ArcGIS data platform. Field size, land use, road density, downslope field 

length, open field drain density and hedgerow density were recorded at catchment and sub-

catchment scales. 

 

Sediment data were collected using time integrated 

suspended sediment samplers (TISSS- Figure 3) at 

18 locations within the three investigation catchments 

(Figure 2- orange circles). These determined the 

outlets of each sub-catchment. The TISSS devices 

collect sediment over the installation period (typically 

6-12 weeks). The quantity of sediment retrieved  is 

converted into relative suspended sediment yield 

(SSY) using discharge data and cross-sectional 

corrections. 

Figure 3: Time-integrated suspended 


