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Precipitation Forecasts of Seven NWP Models
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Abstract

Nowadays, much effort has been made in improving
meteorological forecasts. In this regard, ensemble forecasting
systems have been developed to reduce forecast uncertainties.
In this study, the performance of ensemble precipitation
forecasts of seven numerical models in 2019 Gorganroud
floods was studied. Initially, the precipitation forecasts of the
seven numerical models were bias-corrected via gamma
quantile mapping method. Then ensemble streamflow
forecasts were obtained by ensemble precipitation of seven
models using the GR4J conceptual rainfall-runoff model.
Moreover, four optimization methods were used to determine
optimal GR4J model parameters in calibration phase. Based on
the optimized parameters, ensemble streamflow forecasts were
performed with precipitation forecasts inputs while uncertainty
of the models was analyzed based on inputs to the hydrological
model. The results showed that the bias correction had a great
impact on the improvement of flood forecast in the study basin
such that the uncertainty bands of the ECMWF, NCMRWF
and UKMO maodels well covered the observed flood values. P-
factor and R-factor values of the ECMWF model was 0.5 and
0.96, respectively; however, the upper and lower bands of
ECMWF model was symmetrical. The NCEP and CMA
models had poorer performance in flood forecast compared
with other models so that their P-factor values were 0.2 and
0.15, respectively. The JMA model overestimated the 2019
flood. Although the ECCC model bands covered 65% of the
observed flood values, the gap between the upper and lower
bands was quite high. Overall, the results of a number of NWP
models in the study basin were satisfactory and their
application is generally recommended for flood warning
systems.
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Table 2- Optimized parameters obtained in four optimization methods
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airGR 391.937 -19.52 122.983 2.48
DE 387.927 -19.802 123.833 2.484
PSO 388.205 -19.763 123.727 2.482
MA-LS 387.258 -19.769 123.594 2.509
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Table 3- Streamflow simulation results with observational data on calibration and validation periods
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RMSE (mm/day) BIASsa  BIASmean NSC R?
Calibration 0.17 0.93 0.8 0.76 0.83
Validation 0.20 0.51 0.5 0.53 0.55
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Fig. 3- Flow rate, flow regime, cumulative frequency function and scatter plot during the calibration and
validation period
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Fig. 7- Bands of uncertainty for ensemble streamflow forecast by JIMA model in Bias-corrected mode
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Fig. 8- Bands of uncertainty for ensemble streamflow forecast by NCEP model in Bias-corrected mode
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Fig. 9- Bands of uncertainty for ensemble streamflow forecast by UKMO model in Bias-corrected mode
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Fig. 10- Bands of uncertainty for ensemble streamflow forecast by ECCC model in Bias-corrected mode
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Fig. 11- Bands of uncertainty for ensemble streamflow forecast by NCMRWF model in Bias-corrected mode
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