
Introduction
Fresh waters have an extremely high diversity relative to the area of habitat available and this diversity contributes disproportionately to global biological
richness1. However, freshwater ecosystems are threatened by several anthropogenic pressures indicated by the significant declines in biodiversity – which are
much more prominent in fresh water than those in the most affected terrestrial ecosystems2.
Natural flood management systems provide an opportunity to utilise techniques that work with natural hydrological processes to manage the pathways of flood
waters as opposed to traditional flood engineering techniques designed to work against natural processes3 – often causing disruption to habitats and
ecosystems. One of these management techniques is the implementation of instream structures – this method aims to emulate the natural complexity of rivers,
creating a diversity of habitats and flow conditions, ultimately improving biodiversity, whilst decreasing flood risk4.

Preliminary results 
• The number of different species found in kick samples appears to be similar at both the

large wooded debris site and the hazel brush site (Figure 4)
• However, the abundance of individuals found is clearly higher at the hazel brush site for

the majority of weeks (Figure 5).
• Biodiversity at each site has been determined using Simpson’s Diversity Index5. There

seems to be greater biodiversity at the large wooded debris site (Figure 6).
• In addition, the biodiversity graph seems to be exhibiting slight cyclic behaviour at both

sites.

Next steps…
• Continue to collect data if and where possible.
• Conduct independent t-tests to analyse if there is a

significant relationship between biodiversity at the
two sites.

• Conduct time-series analysis using RStudio –
analysing cycles.

• Request secondary data from project partners –
including weekly rainfall data.

• Analyse relationships between biodiversity with water
quality and rainfall.

Aims and Objectives
This project aims to investigate the effect of
two types of in-stream structures (large
wooded debris and hazel brush) on
freshwater biodiversity in the Beesmoor
Brook, a tributary of the River Isbourne,
Worscestershire.

The main objectives of this project include:

1. Weekly data collection using kick 
sampling to identify freshwater 

diversity.

2. Compare biodiversity at two in-stream 
flood management structures (Figure 1 

& Figure 2).

3. Analyse the data using a time-series 
analysis in RStudio – whilst considering 

factors such as water quality, pH and 
temperature on biodiversity.

Methods 
• Kick samples taken from each of the in-stream

structure sites weekly. Species from each of the
samples identified, counted, recorded and re-
released.

• Water depth measured.
• Temperature and pH of the water recorded using a

combo meter (Figure 3).
• Water samples collected from each site,

phosphate and nitrate levels analysed using a
Palintest.

Figure 1.
Large wooded 
debris in-stream 
flood 
management 
structure.

Figure 2.
Hazel brush in-
stream flood 
management 
structure.

Figure 3.
Temperature and
pH recording 
using a combo 
meter.
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Figure 4. The total number of species found at the 
wooded debris structure and hazel brush structure each 
week. 

0

10

20

30

40

50

60

70

80

1 2 3 4 5 6 7 8
WEEK

No. of Individuals 

Woody Dam Hazel Brush

Figure 5. The total number of individuals found at the wooded 
debris structure and hazel brush structure each week. 
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Figure 6. Biodiversity at the wooded debris structure and 
hazel brush structure each week. 
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Image 1. Top left Heptageniidae;
Bottom left Cottidae; Botttom right
Ephemeridae.

Image 2. Calopteryx 
larva.


