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Abstract

Forecasting the inflow volume to reservoir operation is essential in flood
conditions, which is of even greater significance in mountainous basins with a
rain-snow regime. The present study aimed to evaluate the accuracy of GEFSv12
reforecast data as an input to the HEC-HMS rainfall-runoff conceptual model in
forecasting and warning issuance for floods entering the Dez dam reservoir,
southwest Iran. To this end, the flood ensemble forecast was generated after
deriving precipitation and temperature parameters (including control values and
ensemble members) up to a 10-day lead time. In this study, most forecasting
members issued a flood warning when the threshold discharge (1620 and 2640
m3/s with a return period of 2 and 5 years, respectively) was exceeded. Despite
the complexity of flood forecasting in basins with a rain-snow regime, evaluation
indexes indicated that a substantial improvement in forecast accuracy could be
expected five days in advance (5-day lead time). Furthermore, there was no
correlation between the forecast lead time reduction and forecast accuracy
improvement. The probabilistic analysis of the members' agreement percentage
in exceeding the threshold discharge of 2,640 m3/s indicated that a warning
would be issued within the predicted lead time of four to seven days.

1. Introduction

Numerous meteorological centers worldwide use numerical weather prediction (NWP) models to
forecast precipitation. In some instances, using numerical weather and climate models inevitably leads
to an imprecise runoff prediction (Nanditha & Mishra, 2021). Thus, the significance of reforecasting in
validating and calibrating weather and climate model forecasts, diagnosing model errors, and predicting
extreme or rare events has been widely acknowledged (Hamill et al., 2022; Gascon et al., 2019; Ou et
al., 2016; Baxter et al., 2014). Ensemble forecast was designed to analyze and evaluate deterministic
weather forecasting systems' global and local efficacy. Ensemble forecasts are available during the
reforecast period and can be entered directly into hydrological models for assessing the predictability
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of precipitation events, issuing guidance and warnings to farmers, and managing dam reservoirs
(Stellingwerf et al., 2021).

2. Materials and Methods

The GEFSv12 reforecast precipitation and temperature data in this research were prepared in the GRIB2
format. Using the GRADS environment, the Perl programming language and the geographic
information system (GIS), a 2000 m grid was generated for each sub-basin, resulting in 8,378,880
records. Finally, daily ensemble precipitation and temperature data for each sub-basin were extracted.
These data were inputted into the HEC-HMS rainfall-runoff model to generate the ensemble flood
forecast.

3. Results

The ensemble flood forecast performance based on the GEFSv12 model was presented by statistical
indices for April 2016 and 2019 extreme events. According to the analysis of evaluation indices for the
April 2016 event in the control member, the NSE, RMSE, PCC, and RVE indices had respective values
of 0.63, 659, 0.86, and -20, respectively, five days in advance, demonstrating superior performance
compared to other forecast lead times. The analysis of results for the April 2019 event revealed an
increase in accuracy with decreasing lead time, with the most accurate forecast occurring one day in
advance.

4.  Discussion and Conclusion

Using a probabilistic approach to decision-making in flood management through flood warnings with
a longer lead time can increase the efficiency of management decisions. This study's probabilistic
framework can be employed to obtain information 6-10 days before a flood event with a discharge of >
1620 m3/s and 4-7 days before a flood event with a discharge of > 2640 m3/s. Although the pre-release
of the reservoir during this period has limitations, particularly in extreme flood events at the end of the
refill period, it significantly contributes to planning for readiness and reducing flood damage.
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