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Impact of extreme rainfall events on the 

mobility of potentially toxic elements in 

floodplains 

Methods

Soil samples were collected from a floodplain adjacent to the River Loddon at the 

University of Reading Arborfield Farm. In a preliminary experiment 30 soil samples 

were taken from the site to determine the concentrations of certain PTEs present 

across the site. Due to time constraints one location on site was chosen for bulk soil 

collection to be used in the greater experiment.  

In the greater experiment 17 soil treatments, with 3 replicates per sample, were created 

to undergo varying flooding regimes of different frequency and duration, along with 

control samples. In each treatment soil was wrapped in a fine mesh bag and tied up with 

fishing line. After each treatment 

was complete samples were air 

dried then analysed using ultrapure 

H2O and ICP-OES.

Future work 

The final group of samples will need to be analysed via ICP-OES, then when all results of 

this experiment are compiled statistical analysis will need to be carried out. Based on 

the results of this experiment, further research could perhaps be carried out by another 

postgraduate or undergraduate student next year.
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Introduction

Since the 1960s the average daily precipitation in the UK 

has been on a trend to be higher in winter and lower in 

summer (Osborn and Hulme 2002). Further amplification 

of this trend is likely to occur due to climate change. While 

the magnitude of such changes are extremely uncertain, 

UK climate projections (UKCP09) indicate that it is likely we 

will experience progressively drier summers and wetter 

winters, with a potential increase in the rainfall intensity 

(Jenkins et al. 2009). As a result such changes in 

precipitation could lead to a greater frequency and 

duration of flooding events in different locations 

throughout the Thames Basin, as seen in predicted 

variations, though there is still a large degree of uncertainty 

on potential future flood risks (Bell et al. 2012).

Floodplains are frequently a sink for PTEs (Potentially Toxic 

Elements), e.g. Cadmium, Lead and Zinc, which have 

accumulated over a period of time Although such elements 

can occur naturally in rivers and floodplains from geogenic

processes, anthropogenic sources are of greater concern 

(Rinklebe et al. 2007). Anthropogenic sources which are 

transferred from flooding events can include solid and 

dissolved inputs from mines, runoff from agriculture, 

discharges from industrial facilities, landfills and sewage 

treatment facilities, and the occurrence of wet and dry 

deposition from air emissions. Even if water quality 

improves due to factors such as the implementation of 

more stringent environmental policy, contamination of 

floodplains is frequently a legacy of pollution downstream 

from such sources (Bradley and Cox 1990). 

Differing flooding regimes have been recorded to have 

contrasting impacts on the dynamics of certain PTEs in soils. 

This has been theorised to be due to factors such as 

alterations to pH, and Iron and Manganese oxidation and 

reduction (Du Laing et al. 2007, Shaheen el al. 2014).

An increased likelihood of flooding during certain periods 

each year may have an influence on the physicochemical 

conditions of soils, potentially affecting the availability 

transport and deposition of PTEs in floodplains (Shultz-

Zunkel et al. 2015). 

This MSc project involves the collection of a large soil 

sample from a floodplain adjacent to the River Loddon, 

dividing it up and incubating this soil in bags, then 

subjecting these bags to flooding regimes. This is to test 

and compare the effects of increased flooding frequency 

and flooding duration on the mobility of potentially toxic 

elements in soil.
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Figure 1. (left)
Satellite image of the floodplain site of study 
adjacent to the River Loddon taken from Google 
Maps, transposed and edited to show site divisions 
and soil sampling locations of site, with sampling 
location for bulk soil collection used in the main 
experiment circled in red.

Figure 2. (right)
A picture of various treatments of soil samples on a 
laboratory bench. Soil treatments were based on 
random slots on each bench and had 3 replicates 
each.

Figure 3. (right)
A timetable for various soil 
treatments, with flooding periods 
highlighted in blue.
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