






SUMMARY 

Adaptive linear models have been used in the past for on-line forecasting of floods. 

However, there have been few investigations devoted to determining the suitability of 

these models for real-time flood warning systems for catchments in Australia. This 

report presents two linear models, namely, the Unit Hydrograph (UH) and ARMA-type 

models for real-time flood forecasting. As the parameters of the models can vary from 

storm to storm and also within a storm, a linear sequential optimal estimation technique 

(Kalrnan filter) is used to update the parameters of these models. A simple loss model 

consisting of initial and continuing loss components suitable for real-time operational 

purposes is used. The models are used to forecast runoff from rainfall for three 

Australian catchments. Linear river routing models are also developed and applied and 

a multiple input-single output (MISO) model is used to analyse a river reach with 

several tributary inflows. Proper a priori estimates of noise statistics are important for 

optimal performance of the filter. A procedure more suitable for short series of data is 

proposed and applied successfully. The real-time forecasting performance of these 

linear models is compared with that of non-adaptive methods and some of the reasons 

for the difference in performance are discussed. 



PREFACE 

An important component of any flood management strategy is the provision of warning 

prior to a flood event. If people are given adequate notice of the timing and peak level 

of impending flood inundation, they can take actions which will save lives, livestock 

and property. The goal of CRCCH Project D4 "Development of an improved real-time 

flood forecasting model" is to increase both the accuracy of the prediction of flood 

level, and increase the warning time of the event. 

This report describes the work performed by Dr Amirthanathan during the early stages 

of the D4 project. He has applied adaptive models (i.e. models which continuously 

adjust their parameters based on their past forecasting accuracy) to Australian data, and 

has shown their considerable potential for improved forecasts in many locations. 

Other models will be examined during the course of this project. The final outcome 

will be a knowledge base of model performance from which firm recommendations will 

be made. Dr Amirthanathan's work is an important contribution to that knowledge 

base. 

Russell Mein 
Program Leader, Flood Hydrology 
Cooperative Research Centre for Catchment Hydrology 


































































































































































