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“4 Study on the Interpretation of the Synthetic Unit Hydrograph
According to the Characteristics of catchment Area and Runoff
Routing

Summary

The following is a method of synthetic unitgraph _derivation based on the routing of a
time area diagram through channel storage, studied by Clark-Jonstone and Laurenson.

Unithy drograph (or unitgraph) is the hydrograph that would result from unit rainfall-
excess occuring uniformly with respect to both time and area over a catchment in unit time.
By thus standarzing rainfall characteristics and ignoring loss, the unitgraph represents
only the effects of catchment characteristics on the time distribution of runoff from a
‘catchment

The situation abten arises where it is desirable to derive a unitgraph for the design of
dams, large bridge, and flood mitigation works such as levees, floodways and other flood
control structures, and are also used in flood forecasting, and the necessary hydrologie
records are not available. In such cases, if time and funds permit, it may be desirable to
install the necessary raingauges, pruviometers, and stream gaging stations, and collect the
necessary data over a period of years. On the otherhand, this procedure may be found
either uneconomic or impossible on the grounds of time required, and it then bacomes
necessary to synthesise a unitgraph from a knowledge of thz physical charcteristics of the
catchment.

In the preparing the approach to the solution of the problem we must select a number of
catchment characteristics (shape, stream pattern, surface slope, and stream slope, etc.), a
number of parameters that will define the rﬁagnitude and shape of the unit graph (e.g. peak
discharge, time to peak, and base length, etc.), evaluate the catch-ment characteristics and
unitgraph parameters selected, for a number of catchments having adequate rainfall and stream
data and obtain Correlations between the two classes of data, and assume the relationships
derived in just above question apply to other, ungaged, Catéflments in the same region and,
knowing the physical characteritics of these catchments, substitute for them in the relation-
ships to determine the corresponding unitgraph parameters,

This method described in this note, based on the routing of a time area diagram through
channel storage, appears to provide a logical line of research and they ailow a readier
correlation of unitgraph parameters with catchment characteristics.

The main disadvantage of this method appears to be the error in routing all elements of
rainfall excess through the same amount of storage. Nevertheless, it should be noted that
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the synthetic unitgraph method is more accurate than the rational method since it takes

account of the shape and tophography of the catchment,

channel storage, and temporal

variation of rainfall excess, all of which are neglected in rational method.
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