
Report on Site Visit to Assess the Impact of Planned Felling at The 
Monument, Compton Dundon on Downstream Flood Risk 
 
The planned felling activity at The Monument has led to local concern that this will 
increase flood risk to the downstream community in Compton Dundon. Trees are 
known to use more water than shorter vegetation and thus their removal could lead 
to higher flood flows. They also protect the soil from disturbance and maintain high 
soil infiltration rates, which helps to reduce rapid surface runoff. A site visit was made 
on 3 December 2009 to assess the flood risk. 
 
Background 
 
Research has shown that forest clearfelling can increase the volume of runoff as a 
result of the greater water use of trees compared to shorter vegetation (Nisbet, 
2005). The higher water use is mainly due to the aerodynamic roughness created by 
tall forest canopies, which promotes the evaporation of water from the wetted 
surfaces of leaves/needles and branches during and after rainfall. This ‘loss’ of water 
is termed ‘interception’ and can result in 40% or more of rainfall never reaching the 
ground, being evaporated directly back to the atmosphere. The deciduous nature of 
broadleaves means that they tend to intercept less water than conifers, averaging 
between 10-25% of annual rainfall.  
 
Interception losses are smaller for shorter duration, storm events, declining with 
increasing rainfall volume and intensity. Losses are likely to be <5% for broadleaved 
woodland, especially for flood events during winter periods. Light thinning rather than 
clearfelling has been found to have a reduced effect on interception loss since the 
removal of individual or small groups of trees has a limited impact on the 
aerodynamic roughness (in some cases can actually increase) of the woodland 
canopy. 
 
Forests and woodland are also able to reduce runoff by the ability of their soils to 
receive and store more rainfall, the classic ‘sponge effect’. This results from tree 
rooting and inputs of organic matter improving soil structure and soil water retention. 
For example, studies at Pont Bren in Wales found that infiltration rates were up to 60 
times higher within young native woodland compared to grazed pasture (Bird et al., 
2003). Recent modelling (incorporating the infiltration and water use effect) predicts 
that woodland planting across a whole catchment could reduce peak flows by 
between 10-54%, while a reduction of 2-11% was possible from optimally placed 
woodland shelterbelts (Wheater et al., 2008). Shelterbelts or buffer areas can help 
intercept rapid runoff from upslope areas and slow its passage to streams.  
 
The Monument 
 
The Monument strip forms part of the Polden Hills, a narrow ridge of alternating 
layers of limestone and clay. The strip comprises a section of the steep, west-facing 
slope, which drains to the village of Compton Dundon. There are no permanent 
watercourses, but the predominantly poorly drained, clayey soils generate rapid 
surface runoff after periods of prolonged or very heavy rainfall. The runoff follows 
surface depressions, tracks and pathways, before being intercepted by local road 
drains.  



 
The three areas of woodland identified for felling drain either directly to the upper 
section of the Behind Town Road or via a small combe and through a lower property 
to the road. Road drainage is then joined by a larger volume of runoff from Combe 
Hill, and eventually drains to the main flow from Combe Hollow Lane, before flowing 
through the village. The flood event of 6 August 2007 resulted from 65 mm of rain in 
1.75 hours (described as a 1 in 160 year event) and affected 31 properties (most of 
which were in Dundon). The nearest flooded property to the Monument was 700-800 
m below the strip, caused by water backing-up within a section of the road (due to 
blocked drains) and being diverted through a garden. A garden wall with blocked 
water outlets was also implicated in the flooding of this property. 
 
The effect of the proposed felling on flood runoff will depend on the proportion of the 
catchment affected, with the ‘catchment’ representing the upstream area draining to 
a particular property at risk of flooding. The further away the flood risk site lies, the 
larger the catchment area and the more ‘diluted’ the effect of clearfelling will become. 
Thus in the case of Compton Dundon, the greatest impact is likely to be on the 
property affected by the 2007 event (for a similar of lesser flood). An estimate of the 
clearfelling effect can be obtained by applying the Pont Bren results to the affected 
catchment. 
 
The three areas of proposed felling total 1.65 ha and the surface water catchment of 
the land draining to the 2007 flooded property is estimated to be 49.7 ha. Based on 
the upper bound of the model results from Pont Bren (100% woodland cover 
reducing peak flood by 54% compared to grazed pasture), this would represent an 
increase of 1.8% for a 2007 or smaller flood event (1.65/49.7 x 54%). It is difficult to 
determine the effect of this on the risk of the property being flooded without detailed 
modelling, but the magnitude of the increase in volume of flood runoff is relatively 
small.  
 
A major factor influencing local flood risk appears to be the condition of the road 
drainage system and the nature of possible flow diversions. Action was taken to 
clean road drains and improve the capacity of alternative flood flow routes following 
the 2007 event, which should significantly reduce the risk of future flooding. However, 
sustaining this improvement will be dependent on maintaining flow pathways, which 
inevitably will become gradually blocked with silt, gravel and organic material 
between periods of clearance (most of the road drain covers were observed to be 
largely blocked during the site visit). 
 
Other important factors to consider are the land use in the wider catchment and the 
management of this and the proposed felled land. Sheep grazing can exert 
significant pressure/loads on the soil, resulting in surface compaction and sealing, 
especially on sensitive soils. The heavy clay soils and steep nature of the site 
suggests that it would be vulnerable to heavy grazing, which could accentuate the 
effect of woodland removal on surface runoff.  
 
It is also notable that significant adjoining areas of the Monument strip have recently 
been clearfelled and converted to grazing, equating to an additional 4 ha. This could 
be expected to enhance the flood flow response by 4.3% (4.0/49.7 x 54%), giving a 
total potential increase of 6.1% when the effect of the proposed felling is included. A 



section of the hillside covered by conifer forest further to the south has also been 
felled.  
 
Finally, climate change is predicted to lead to wetter winters and the possibility of 
more intense summer rainstorms. The risk of flooding is thus expected to increase, 
with larger flood events occurring more frequently in the future. 
 
Summary 
 
A woodland cover helps to protect vulnerable soils and reduce the volume and speed 
of surface runoff. Woodland removal is therefore generally associated with increasing 
the risk of downstream flooding, although the magnitude of the effect depends on the 
proportion of the catchment affected, as well as the replacement land use. While the 
proposed felling at The Monument represents a small part (3.3%) of the catchment of 
the nearest property flooded by the 2007 event, it follows earlier woodland clearance 
(8.0%), which when combined could enhance local flood flows by up to 6.1%. A well 
maintained road drainage system may be able to cope with this effect but it could 
become increasingly challenged by climate change.  
 
Overall, in view of the sensitive nature of the site in terms of soil and slope, and the 
known flood risk to properties in Compton Dundon, it is recommended that future 
woodland clearance be kept to a minimum. If there is an overriding conservation 
need for more open space, then any clearance work should be targeted to narrow 
mid-slope strips, running parallel with the contour. This would help maintain or 
increase canopy roughness and thus water use, while retaining a lower area of 
woodland through which any surface runoff would have to pass, with potential for 
interruption and storage of flows. However, consideration would need to be given to 
the risk of windthrow and care taken to avoid heavy grazing pressure on the cleared 
ground. 
 
Dr T R Nisbet 
Head of Changing Physical Environment Research Programme 
Centre for Forestry and Climate Change 
18 December 2009 
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