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Abstract

The non-linear least squares model((NLSM) has long been the standard
technique used by hydrologists for constructing rating curves. The reasons for its
adaptation are vague, and its appropriateness as a method of describing discharge
measurement uncertainty has not been well investigated. It is shown in this paper
that the classical method of NLSM can model only a very limited class of variance
heterogeneity. Furthermore, this lack of flexibility often leads to unaccounted
heteroscedasticity, resulting in dubious values for the rating curve parameters and

estimated discharge.
By introducing a heteroscedastic maximum likelihood model(HMLM), the variance

heterogeneity is treated more generally. The maximum likelihood model stabilises

the wvariance better than the NLSM approach, and thus is a more robust and

appropriate way to fit a rating curve to a set of discharge measurements.

Key words : Rating curve, Heteroscedasticity, Non-linear least square model,

Maximum likelihood model.
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Fig. 2. Examples of residuals in a rating curve fit using the non-linear least square
method.

Table 2. Robustness analysisl) of the NLSM and HMLM.

A NLSM HMLM
Station (12?)61 : —~ o~ o~ : o~ o~ o~
class  CV[ g 1 VI @ ) CVI @, | class  Cvl g 1 OV @, ) CVI @,/
Sancheong 1.158.6 24 B 0.076 0.013 0.017 A 0.047 0.012 0.014
Shinan 390.5 24 A 0.026 0.011 0.012 A 0.025 0.012 0.013
Changchon 333.9 24 B 0.037 0.020 0.026 A 0.014 0.020 0.026

1) The rating curves are estimated with a random selection of n/2 measurements, and the discharge related to the lowest water
level, median water level and the highest water level in each set of measurement is calculated. This procedure is repeated 500
times and the coefficient of variation is then calculated.
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