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Uncertainty Analysis of Spatial Distribution of Probability Rainfall:
Comparison of CEM and SGS Methods
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Abstract

This study compares the CEM and SGS methods which are geostatistical stochastic simulation methods
for assessing the uncertainty by spatial variablility in the estimation of the spatial distribution of probability
rainfall. In the stochastic simulations using CEM and SGS, two methods show almost similar results for
the reproduction of spatial correlation structure, the statistics (standard deviation, coefficient of variation,
interquartile range, and range) of realizations as uncertainty measures, and the uncertainty distribution of
basin mean rainfall. However, the CEM is superior to SGS in aspect of simulation efficiency.
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Fig. 7. Realization Variograms and Variogram Model of Normal-Scored Data
Table 1. Comparison of Spatial Distributions of Uncertanties
Realization Simulation Spatial Statistics
Statistics Methods Min. | 1st Quan. | Median Mean 3rd Quan. Max.
SGS 0.00 24.50 32.49 31.07 38.50 46.99
Realization SD (mm)
CEM 0.00 27.54 36.38 34.55 42.41 50.08
SGS 0.000 0.079 0.103 0.099 0.121 0.151
Realization CV
CEM 0.000 0.088 0.114 0.111 0.138 0.161
1st Quantile SGS | 25820 |  279.00 29350 | 29560 308.10 420.80
of Realization (mm) CEM 23510 | 277.60 29350 293.10 305.60 420.80
3rd Quantile SGS | 27950 | 320.40 32330 | 32960 334.10 424.10
of Realization (mm) CEM 27630 | 319.70 324.30 329.60 33750 424.30
Realization SGS 0.00 26.70 34.18 34.02 40.70 9178
Interquartile Range (mm) CEM 0.00 29.08 36.73 36,51 43.36 90.36
Realization Minimum SGS | 11820 | 19110 20830 | 21840 236.70 420.80
(mm) CEM 71.25 183.40 199.50 209.80 227.50 420.80
Realization Maximum SGS 27950 | 422.40 43380 | 426.40 44760 502.90
(mm) CEM 276.30 426.70 441.20 433.80 454.30 513.70
Realization Range SGS 0.00 163.70 22220 | 20810 248.60 347.30
(mm) CEM 0.00 177.20 238.10 224.10 268.30 359.40

SD, standard deviation; CV, coefficient of variation; MIN., Minimum; 1st QUAN., 1st Quantile; 3rd QUAN., 3rd

Quantile; MAX., Maximum.
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Fig. 8. Spatial Distributions of Uncertainties
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