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a b s t r a c t

Intensification of agriculture has resulted in increased soil degradation and erosion, with associated
pollution of surface waters. Small field wetlands, constructed along runoff pathways, offer one option for
slowing down and storing runoff in order to allow more time for sedimentation and for nutrients to be
taken up by plants or micro-organisms. This paper describes research to provide quantitative evidence
for the effectiveness of small field wetlands in the UK landscape. Tenwetlands were built on four farms in
Cumbria and Leicestershire, UK. Annual surveys of sediment and nutrient accumulation in 2010, 2011
and 2012 indicated that most sediment was trapped at a sandy site (70 tonnes over 3 years), compared to
a silty site (40 tonnes over 3 years) and a clay site (2 tonnes over 3 years). The timing of rainfall was more
important than total annual rainfall for sediment accumulation, with most sediment transported in a few
intense rainfall events, especially when these coincided with bare soil or poor crop cover. Nutrient
concentration within sediments was inversely related to median particle size, but the total mass of
nutrients trapped was dependent on the total mass of sediment trapped. Ratios of nutrient elements in
the wetland sediments were consistent between sites, despite different catchment characteristics across
the individual wetlands. The nutrient value of sediment collected from the wetlands was similar to that
of soil in the surrounding fields; dredged sediment was considered to have value as soil replacement but
not as fertiliser. Overall, small field wetlands can make a valuable contribution to keeping soil out of
rivers.

� 2014 The Authors. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Soil underpins life on our planet, supporting food production,
sustaining biodiversity and storing carbon. However, pressures
such as intensification of agriculture, with associated pollution and
soil compaction, have resulted in widespread soil degradation and
erosion. In the UK, the costs of soil degradation and its resulting
contribution to flooding and diffuse pollution have been quantified
in monetary terms as £0.2 billione£0.3 billion per year (DEFRA,
2009). In some parts of the world, soil loss is up to 100 times
faster than the rate of soil production (Banwart, 2011). Soil pres-
ervation in the landscape is increasingly recognised as a vital step
towards sustainable agriculture, along with sustainable use of

nutrients. The inter-linked nitrogen and phosphorus cycles have
been identified as one of nine important biophysical systems for the
planet (Rockstrom et al., 2009), with operating thresholds within
which humanity should strive to live; crossing these planetary
thresholds could lead to unacceptable and possibly irreversible
environmental change. Agriculture is one of the main sectors
contributing to sediment and nutrient pollution of freshwaters,
particularly in the form of diffuse pollution (Ulen et al., 2007;Wood
et al., 2005). This non-point pollution is difficult to measure and
mitigate because of its distributed nature. However, the resulting
reduction in surface water quality and its effect on ecological status
contribute to the failure of many European surface waters to ach-
ieve the objectives of the Water Framework Directive (Howarth,
2011).

Land management policy is starting to encourage and reward
best management practices applied by farmers, but widespread
adoption is necessary in order to see catchment-scale improve-
ment of water quality (Collins and McGonigle, 2008; Winter et al.,
2011). There is consensus among farmers and land managers that
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Fig. 1. Field wetland locations and contributing catchment boundaries: a) Loddington, Leicestershire, b) Crake Trees Manor, Cumbria, c) Whinton Hill, Cumbria, d) Newton Rigg,
Cumbria � Crown Copyright/database right 2013. An Ordnance Survey/EDINA supplied service.
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