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Overview 
 
The impacts of soil erosion are well-documented, 
with the direct loss of natural resources (e.g. organic 
matter) impacting negatively on soil health and 
agricultural sustainability, whilst excessive fine 
sediment concentrations has significant negative 
impacts on off-site aquatic ecological communities. 
These impacts have led to international commitments, 
such as the EU Water Framework Directive (WFD) 
and the catchment restoration fund (post-2012), being 
implemented with a vision to protect soils, reduce 
erosion and prevent water pollution for the 
protection of our natural resources. However, soil 
erosion and its impacts continue to be pervasive 
issues across the world, as acknowledged by the UN 
Sustainable Development Agenda (2016). 
 
It is therefore necessary for existing and novel land 
management approaches to be trialled and tested to 
identify the most efficient and appropriate solutions 
for reducing excessive fine sediment transfer to 
waterbodies. Recent research has highlighted the 
efficiency of various methods for reducing pollutant 
transfer from agricultural land to surface waters (e.g. 
Deasy et al., 2010). However, few studies have 
quantified the impact of land management measures 
beyond the plot (under 1 ha) and field scale (ca 1 – 
10 ha). Understanding the upscaling of the efficiency of 
land management features to the overall retention of 

particulates across small (10km2) catchments is an 
issue that we are seeking to address using state-of-
the-art monitoring networks. 
 

Fully integrated international assessments of the 
impacts of land management on sediment fluxes are 
equally scarce, and limited by a paucity of data. This 
current situation will be improved upon through the 
compilation of existing datasets, and the generation of 
new datasets based on satellite observations. 
Estimates of fine sediment concentrations from 
remotely sensed imagery will be achieved through the 
development and adoption of novel techniques. This 
will provide a step-change in our understanding of 
sediment fluxes to marine environments, inform 

Figure 1. Mitigation feature designed to 
catch particulate pollutants before they 

reach the main river 
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international directives, and better enable the 
response of sediment fluxes to anthropogenic drivers 
to be predicted across Europe.  
 
Set against this historic backdrop of land-use 
intensification across Europe, this project aims to 
develop novel techniques to determine the impacts of 
recent landscape management on the delivery of fine 
sediment to fluvial and marine environments. 

 
 

Methodology 
The methodology of this project will be based on a 
combined approach using both field data and remote 
sensing data archive analysis. The results of this 
analysis will be combined within a GIS framework to 
predict the effectiveness of a range of proposed soil 
erosion mitigation schemes on sediment export.  
 
For the first part of the analysis, you will use results 
from the Demonstration Test Catchment (DTC) 
programme, which was designed to achieve a better 
understanding of the way in which farming activity and 
mitigation measures affect the quality of the aquatic 
environment through monitoring of nutrients and fine 
sediment across small (10km2) experimental 
catchments. After three years of base-line monitoring, 
a range of land management measures were 
implemented in 2014 across mitigation sub-
catchments (2km2), whilst control sub-catchments 
(2km2) were left unmodified. Continuous 
measurement of fine sediment at each of these sub-
catchments and the catchment outlet (10km2) enable 
the integration of processes and an assessment of the 
impact of measures for reducing sediment flux. The 
success of these measures will be established using 
established time-series methods on open-access 
datasets following the Before-After Control-Impact 
framework.  
 
Secondly, you will use satellite archives to determine 
the changes over time in land cover and sediment 
export. Satellite imagery is widely used to assess 
sediment concentrations for individual large river 
systems using moderate resolution (250m) imagery. 
However, this resolution is inappropriate for 
monitoring of most inland waterbodies resulting in a 
lack of research examining fine sediment in smaller 
inland rivers. Promisingly, the release of open access, 
high resolution products from Terra (EOS AM-1) and 
Sentinel 2a satellites may be utilized for remote 
assessment of sediment flux of small inland 
waterbodies. This approach has been advocated for 
determining the regional flux of sediment from land to 
sea, but these data have yet to be compiled. These 
high spatial resolution multi-spectral satellite 
observations will be integrated with existing regional 
water quality datasets to document changes to fine 

sediment concentrations within inland waterbodies 
across Europe. 
 
Finally, you will develop empirical relationships 
between fine sediment concentrations from existing 
environmental monitoring campaigns from across 
Europe and satellite images detailing surface 
reflectance values. This work will be supplemented by 
field monitoring at a range of locations to enable 
establishment of corrections for confounding 
environmental variables. The developed empirical 
calibrations will be system/environment specific, 
therefore the potential for regional models to be 
developed and applied will be explored within a GIS 
framework. Following compilation of datasets, 
discrete fine sediment and discharge data (derived 
from national hydrometric networks) will be used to 
quantify annual sediment fluxes. The generated dataset 
of fine sediment concentrations and discharge will be 
used to assess how sediment availability and erosivity 
changes over time in response to changing pressures 
across the study catchments. This knowledge will be 
integrated within a GIS based modelling framework to 
enable the testing of the performance of different 
sediment mitigation schemes.  

 
 

Timeline 
 
Year One: Focus on acquisition of existing datasets 
collected by European nations which document water 
quality, land-use, and management activities choosing 
the broad range of sites that will be used to compare 
remote sensing data with existing water quality data. 
The strategy for additional data collection at a 
selection of these sites will be developed.  
 
Year Two: Preliminary analysis of trends in existing 
datasets, development of a tool for extracting 
sediment concentrations from satellite reflectance 
measurements, and targeted field campaigns for 
collection of measurements of environmental variables 
that confound the reflectance/concentration 
relationship.  Presentation of ongoing work at a 
national conference in the UK. 
 
Years Three – Four (six months only): 
Application of the developed tool for estimating 
sediment concentrations for major rivers across 
Europe to quantify sediment fluxes. Analysis of 
sediment flux data and changing land-use pressures. 
The write up of the research thesis will be completed. 
Presentation of the work at an international 
conference. 

 

  



 
Training & Skills 
 
This PhD project will provide a wide range of training, 
enabling skills to be developed that are applicable 
across the fields of environmental and physical 
sciences. Training will be provided in: 

 
-  Remote sensing and GIS 
-  Environmental monitoring 
- Development of tools for use by the wider 

scientific community 
- Development of research strategies and design of 

fieldwork for primary data collection, quality 
control of secondary datasets 

-  Data management and analysis. 
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Further Information 
 
For further information, please contact Dr Matt Perks 
(matthew.perks@newcastle.ac.uk). 
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