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The calculation of river discharge from measurements of water stage is a fundamental
activity in hydrological analysis and river engineering. The conventional way, in which stages
and discharges at a station are related, is shown as a "rating curve". However, the stage-
discharge reiationship is time-dependent and very often exhibits a random fluctuation. A major
limitation of this approach is that it is not able to take intc account the hysteresis effect, which
produces a locped rating curve, particularly, in a flood event, when the discharge depends on
stage as well as state of the flow (rising or falling). Since the ANN is a powerful procedure for
nonlinear function mapping, this study deals with the application of ANN in modeling of stage-
discharge relationship using the Chao Phraya River at station C.2 in Nakhon Sawan province
as a case study.

The study was divided into three parts: 1) To find the optimal input variables of ANN
model by using " trial and error procedure®; 2) The results of the ANN model were compared
with the rating curve approach and the multiple linear regression model by using various length
of training data; and 3) The network sizes, learning rate and momentum parameters were tried
by using various sizes and values for verifying the effect of these parameters.

According to the accuracy of the results, the results from ANN were much closer to the
observed values than the conventional ones except in situation where discharges were beyond
the range of training data. Moreover, It was found that a larger network provide no advantage in
term of accuracy but the use of input variables and length of training data had more impacts on
the results. Although the ANN model provided a better results than the conventional approach
but at the peak of looped rating, both ANN and conventional approaches still was unable to

produce good results. Field measurement is imperative to any hydrological modeling study.



