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Uncertainty Analysis of Flow Data Based on Bayesian Methods
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Abstract: In this paper, Bayesian methods are used to estimate parameters of the stage-discharge power
law model in the Dongjiang River, the average low flow, medium flow and high flow uncertainty are cal-
culated and factors affecting the flow uncertainty are analyzed. The results show that: (1) The overall
uncertainty of flow data is at a middle-high level, in which high flow uncertainty is maximum, followed by
medium and low flow. (2) Human activities, such as construction of reservoirs, river regulation, coffer-
dams damming, and large-scale mining river sand, have a significant impact on the size and trends of

flow uncertainty; the impact of large river floods on hydraulic characteristics and geometric shape is com-

plex, without obvious change in uniform trend.
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Fig. 1  The geographic distribution of three stations
Heyuan, Lingxia and Boluo
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Table 1 The parameter values fitted by Bayesian method and goodness of fitted index
i A a b ho PPCC RMSE/% X', /%
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baIpA 2004 5.534 1. 366 29.43 0.993 8 0.25 0.46
2005 3.749 2.078 27.69 0.999 2 0.055 0.11
2001 3.81 2.221 11.17 0.999 0. 059 0.12
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Fig.2 The fitting effect and confidence interval of stage-discharge
relationship fitted by Bayesian method in Lingxia station
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Fig. 3 The coefficients changing with time estimated by Bayesian method and their trends of Heyuan, Lingxia and Boluo stations
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Table 2 The parametric statistical values of three stations
uhid B SN ERAR RREM
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a 4.072 0.177 2.903
BT b 2.106 0.133 1. 177
hy 11.413 0. 059 2.615
a 4. 895 0.134 2.745
524 b 1.773 0.148 1.107
hy 3.713 0.312 4.638
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Fig. 4 The uncertainty in low flow, medium flow and high flow of Heyuan, Lingxia and Boluo stations
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Table 3  The statistical values of uncertainty in Heyuan,

Lingxia and Boluo stations
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