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Canberra water-supply system (29). No operational applications of the methods of 
Box and Jenkins (see section 1.4.3) have been found. 

3. COMPARISON OF METHODS 

3.1 Data reguirements 

If a regression method is used for forecasting, a ser1es of precipitation 
and discharge data over at least 10 to 15 years is the minimum requirement. Further, 
if no snow data are available in regions where snowmelt runoff is pre­
cipitation stations must be representative of the partsof the·catchment where snow 
accumulates. 

Snow-survey data are used extensively in regression methods. Such data are 
expensive to obtain but recent developments in data-collection systems, such as satel­
lite observations (13) and meteor-burst communication systems (11), have improved the 
availability of snow data. It has been found that sometimes only a limited amount of 
the available snow-survey data are actually used in the forecast relationships. There­
fore, close co-operation between the data-collection service and the forecasting ser­
vice is essential. 

It has been shown that, in some cases, forecasts based on precipitation alone 
may be more accurate than forecasts based on the more expensively obtained snow-survey 
data (2). However, a combination of precipitation and snow-survey data is probably 
the most promising approach (3). 

The conceptual models used for operational forecasting are all of a relatively 
simple structure, i.e. they need only precipitation and temperature data as input. 
Snow-cover storage is simulated in the model so snow data are not needed, but some work 
has been carried out in applying snow-survey data for updating purposes (20). For cal­
ibration of the model, an historic series of discharge, precipitation and temperature 
data must be available although, in general, the length of the calibration series may 
be shorter than that required for regression methods, e.g. 5 to 10 years. This is a 
significant advantage in areas where data are scarce. 

The time-series methods need discharge data only, if univariate methods can 
be used but calibration of the time-series model can only be made if a long data series 
is available (i.e. 10 to 15 years) • 

. 3.2 Operational use of forecast methods 

For alLthree methods, the most practical means of establishing the forecast 
relationships is a computer. A multitude of graphical methods are available for making 
a regression relation but with the availability of standard programs for re­
gression analysis, computer computations are preferable. However, in the operational 
use of the forecast relations, regression and time-series methods are usually suffi­
ciently straightforward to be applied by manual computations, the various charts and 
graphs having been generated previously by computer. On the other hand, conceptual 
models have to be used by computer if they are to be the simple 
structure of many models means that a mini-computer may be sufficient. 
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3.3 Accuracy of forecasts 

Generally speaking, the introduction of the more sophisticated conceptual 
models have not improved greatly the accuracy of long-range water supply forecasts, 
compared with forecasts made by the classical regression methods. From this point of 
view, the two methods give rather similar results at present. It is probable, however, 
that future developments in conceptual modelling, particularly with respect to updating 
procedures, will improve the accuracy of model forecasts. Such improvements seem un­
likely with regression methods which, after many years of refinement, have reached 
the limit for further significant improvement. 

Very limited experience of time-series methods is available, but their ac­
curacy cannot be expected to be better than that of the regression methods. 

3.4 Usefulness of forecast methods 

Regression and time-series methods are most suited to forecasts of runoff 
volumes. With conceptual models, probability forecasts of the time distribution of 
the runoff are readily available, including peak and low flows, etc. Furthermore, 
forecasts of secondary information from the models, such as snow-cover depletion, 
soil-moisture conditions and groundwater levels, may be useful. Conceptual models may 
also incorporate water-resource structures, such as reservoirs. and withdrawal for 
consumption and thereby yield forecasts of the state of a water-resources system. 

The potential of conceptual models is therefore large and it is the conclusion 
of this report that, if the accuracy of long-range weather forecasts continues to im­
prove, it will be conceptual models which will adapt most efficiently. 





ANNE X 

Questionnaire on long-range water-supply forecasting 

Member of ht!O: 

Are long-range water-supply forecasts issued operationally in your country; 

YES c:J NOCJ 
Comments: 

If YES, answer the following, providing references or publications where possible. 

(a) Name(s) and address(es) of ·Service(s) preparing and issuing the forecasts: 

(b) The basic methods used for forecasting are: 
YES NO 

Regression on time ......................... CJ CJ 
Regression on other variable (describe below) CJ CJ 

Stochastic time-series analysis 

Conceptual models 

Growth curve, e.g. (describe below) 
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YES NO 
Other (describe below) •••••••••••••••••••••• c:J .c:J 

(c) Are meteorological forecasts used in the long-range water-supply forecasts? 
QPF (quantitative precipitation) •••••••••• ~ ~ 
Air temperature 

Other (describe below) •••••••••••••••••••• ~ ~ 
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