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Abstract

A procedure for the parameterisation of drain flow hydrographs is proposed. This involves the derivation of empirical linear
response functions, which are themselves parameterised. The parameters are the time and height of the peak, and the recession
characteristics. The recession limb of the hydrograph can be approximated best by the Youngs (1985) analysis, which requires two
parameters. The merit of this method is illustrated by an analysis of data from a drainage experiment at North Wyke, Devon, UK;

this shows that the model fits the data very well.
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Introduction

Hydrological investigations on small catchments frequently
generate long runs of discharge data. Among these, drainage
experiments often record the outflow from experimental
plots over a number of years. For example, the North Wyke
drainage experiment described by Armstrong and Garwood
(1991) generated records of drain and surface flow every 30
minutes at 18 measurement points over a period of 10 years,
a data base of approximately 3 million data points. Although
field drainage systems are artificial in construction, they
represent the means of discharge for large areas of land (e.g.
Robinson and Armstrong, 1988).

This note address the problem of summarising large data
sets to determine their main characteristics, such as those
obtained from such drainage experiments. Studies of the
hydrological balance can integrate the area under the dis-
charge versus time graph, to give total flows over specified
time periods. However, other studies may require an objec-
tive method of characterising the sequence of drain flow
hydrographs, to identify changes in drain system perfor-
mance both through time and between replicate plots. This
note identifies a procedure for deriving characteristics of
drain flow data series in an objective and reproducible
manner.

Theory

The main characteristics of a drain flow data series are

identified by examining the relationship between drain
discharge and rainfall, using linear response functions. Such
functions give a generalised relationship between the input
and output of any system. They have the simple form
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in which the Input, I(?), is transformed to the Output O(2),
by convolution with the kernel function K(r). This kernel
(the response function) can then be used to describe the
transformation of the input into the output. Applying this
analysis to drain flow hydrographs, the inputs are precipi-
tation P, and the outputs, the discharges, Q. If effective
rather than total precipitation is used, then the kernel
function becomes an estimate of Unit hydrograph (Dooge,
1973). However, the empirical response function is an
objective way of characterising the rainfall-runoff response
without any theoretical pre-suppositions. Indeed, the
response function, integrated over time, is a direct measure
of the relative proportion of the rainfall that appears as
discharge. There are, thus, significant advantages in
exploring response functions without any constraints
imposed upon them. The response function derived from
a strictly empirical analysis can be examined as an objective
way of describing the relationships underlying the
observations.
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