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The Stochastic Hydrological Analysis for the Discharge
of River Rhine at Lobith
(For River Rhine at Lobith in the Netherlands)
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Summary

The aim at this study has the stochastic hydrological analysis for the annual mean
discharge and monthly discharge which were observed at Lobith of River Rhine in
the Netherlands from 1901 to 1972. After this study was analysed by computer IBM
370 and Hewlett Parkard 9800, the results were as follows;

1. When 72 data was divided into two groups of subsample data as 36 data, they
do not have their properties to be non-homogeneous and inconsistent due to F-test
and t-test.

2. The credit limits of the serial correlation coefficient was fluctuated +0, 231 which
was shown in Fig. 3. at significant level 99% by Anderson’s test.

3. The correlogram at short term wés shown to be no short-term persistence as
Fig. 3. v

4. Since the correlogram at long term has displayed that Hurst’'s coefficient was
0, 6144 between 0 6 and (, 7, it was to be no long-term persistence,

5. The stochastic model with annual discharge of this River Rhine was shown with
2,=2195+483, 8, as x;=p-+oe, and e,=dge,_y+§& where t=1,2,3,--, & is an
independent series with mean zero and variance(1-¢?), ¢, is the dependent series,
and ¢ is the parameter of the model. ‘

6. The serial correlation coefficient of monthly discharge was explained as x,=0, 34

. sin(%t+z) as Fig.4. and the River Rhine has no large fluctuation and smoothly
changed during that time.
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Fig. 1. The map of River Rhine
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Table-1. Annual flow of River Rhine at Lobith (1901-1972)

1.012 0.987 0.835 0.916 0.879
0.935 0. 966 1.018 1.327 1.047
0.504 1.082 1.161 1.239 0.902
1,431 0. 908 0. 801 0. 606 0. 988
1.301 0.936 0.685 0.797 1.227
1.098 0.950 1.067 0.742 1.133
1.149 1.039 0.747 0. 669 1.258
0.737 0. 605

1
1
1
1
0.
1
1

.019 0.885 0. 909 0.762 1.272
.197 1.065 0. 904 1.053 1.199
.238 1.217 0.894 0.744 0.980
.202 1.245 0.810 1.136 1. 407
960 0.701 1.137 0.543 0. 694
. 000 1.010 1.093 0.812 0.815
. 442 1.224 1.303 1. 049 1.364

All flows are expressed as mutiples of the mean annual flow. Mean annual discharge for 72 years

of record was 2195 m?®/sec at Lobith.

mean discharge = 0,99983
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Fig. 2. Discharge of the River Rhine at Lobith (1901-1972)
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Table-2. Mean and standard deviation

No. of mean standard
group years samples deviation skewness kurtosis
7 X s
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(2) - —0.1929
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ser. cor. coefs.-incr. Lags Fig. 3. Correlogram of River Rhine at

0.1225 Lobith
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