
Using GIS to analyse seasonal 
fine sediment deposition within 

aquatic macrophytes on a 
lowland stream

1.  Why is the oversupply of fine sediment a problem 
within gravel-bed streams?

• Many lowland streams in the UK suffer from an oversupply of 
fine particulate sediment (1 – 1000 µm). 1,2

• Excess sediment can degrade the ecology of in-stream habitats 
by smothering aquatic plants, invertebrates and fish ova. 1,3

• Fine sediment is an important component in the transfer and 
retention of contaminant particles and compounds within 
rivers. 2,3

• Over accumulation of fine sediment within gravels prevents the 
exchange of flow between ground water and surface water. 2,3

• The beds of aquatic macrophytes have been found to be areas 
with low water flow velocities that create ideal conditions for 
considerable fine sediment deposition. 2,4,5
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2. Conclusion and implications

• The project GIS was a useful tool for using simple survey
measurements to obtain geostatistical data and mapping outputs
for interpreting spatial-temporal patterns of macrophyte-fine
sediment-flow relationships within lowland streams.

• This GIS approach is simple and can be adapted for other studies
to provide estimates of habitat cover and sediment volume.
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2. General results from the mapping

• The three dominant macrophytes were Ranunculus sp.,
water cress (Nasturtium officinale) and Apium nodiflorum
within the marginal vegetation. Nasturtium was found to
encroach over Ranunculus from the margins.

• Fine sediment was highly associated with macrophyte cover,
the channel margins possessed greater fine sediment
accumulation and volume compared with the centre of the
channel.

• Apium possessed the greatest volume (m3) of sediment per
m2 of cover, followed by Nasturtium and Ranunculus.

• Vegetated sections of the reach possessed lower flow
velocities throughout the two year period, this coincided
with greater deposits of fine sediment.
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Figure 1- Seasonal changes in macrophyte cover (%) and discharge 

(m3/s) between July 2008 and July 2010.

Figure 2- Seasonal changes in sediment volume (m3) per m2 of 

macrophyte cover between July 2008 and July 2010.

2. A main goal of this study was to analyse the influence of
seasonally-changing macrophyte cover on fine sediment
deposition and distribution on a chalk stream reach in Dorset
(England) between July 2008 and July 2010.

3. A Geographical Information System (GIS) was designed to
incorporate conventional systematic stream survey
measurements into a digital format for geostatistical analysis.
Point measurements of macrophyte cover and fine sediment
depth were mapped using an Inverse Distance Weighted
(IDW) interpolation. Temporal and spatial changes in mean
water flow velocities (m/s, D 0.6) were represented as colour-
ramped points. The sediment volume within each habitat was
estimated by isolating the parts of the main sediment raster
that overlapped with each habitat cover vector.
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