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Evaluating changing rainfall-runoff 

relationships in the Loddon Catchment

Figure 2 Annual rainfall-runoff ratios for areas upstream of three 

Environment Agency gauging stations (see Figure 1).

Key Findings 

• Runoff has increased at all gauging stations: 5.46 mm/yr at 

Farnborough (1995-2014), 1.33 mm/yr at Lodge Farm (1976-

2011) and 2.00 mm/yr at Swallofield (1953-2014).

• Rainfall-runoff ratios show a greater proportion of runoff 

generated upstream from Farnborough (44% urban & 

suburban landcover) than Swallowfield (23.5% urban & 

suburban) or Lodge Farm (2.6% urban & suburban) (Figure 2).

• Urban land cover has increased from 1984-2015 in the area 

upstream from Farnborough and Swallowfield, but not Lodge 

Farm (Figure 3).  No significant long-term trend found in the 

rainfall data.  This suggests that urbanisation is likely to be a 

key driver of increased runoff.

Figure 3 Urban cover percentage upstream of each Environment 

Agency gauging station, estimated using reclassified CEH Landcover

data for NERC Changing Water Cycle project POLLCURB.
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Introduction

There has been an increase in the frequency and severity of floods 

in Europe over the past decade1.  The degree to which this has 

been driven by changing rainfall, land use and management is 

unclear.  Increasing population is causing a change in land cover, 

within the UK and globally, with an intensification or urban areas2.  

Urbanisation is associated with increased runoff due to an 

increase in impervious surface cover, yet little is understood about 

the direct impact of urbanisation on long-term trends in river 

flows.  Therefore, aim of this research is to evaluate the relative 

impact of changes in rainfall and urbanisation on runoff within the 

Loddon Catchment.

Methods

Work focused on the Blackwater and Whitewater sub-catchments 

in the River Loddon.  For more details, see ref 3.

Figure 1 Catchment with location of Environmental Agency river flow 

and level gauges.

The follow data were used:

• Environment Agency Flow Gauges at Swallowfield, Lodge Farm 

and Farnborough (Figure 1).

• University of Reading Rainfall Data, Whiteknights Campus

• Reclassified CEH Landcover Maps (REF) defining urban cover.

Long-term trends in total annual rainfall and annual river flow 

time series were evaluated. The influence of rainfall and 

urbanisation on runoff was examined using regression analysis.

mailto:jonathan.cocks@ntlworld.com
mailto:j.m.clark@reading.ac.uk
mailto:mihu@ceh.ac.uk
http://www.ceh.ac.uk/index.html
http://www.ceh.ac.uk/index.html

