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Integration of NCEP GEFS v12 Calibrated Extended-Range Rainfall
Forecasts with Hydrological Modeling to Analyze Reservoir Inflow
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Abstract

In order to account for the rapid changes in weather patterns and to grasp the spatial and
temporal distribution of forecasted rainfall, providing inflow forecasts for reservoirs and weirs
as reference information for agricultural water resource management decisions is important.
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This study aims at integrating the precipitation forecasts from the Global Ensemble Forecast
System version 12 (GEFS v12) of the U.S. National Centers for Environmental Prediction
(NCEP) with a hydrological model to conduct 1- to 30-day inflow forecasts for reservoirs and
weirs. By incorporating the 1- to 30-day historical rainfall forecasts from the corrected NCEP
GEFS v12 system, produced by the Central Weather Administration, the study analyzes the
inflow forecasting performance for major water sources in agricultural demonstration
irrigation zones, including Shihmen Reservoir, Zengwen Reservoir, and Shilin Weir.

The Central Weather Administration has produced historical rainfall forecast products
from January 2000 to December 2019 in the form of 7-day accumulated daily rainfall
forecasts for the next 1 to 30 days. This corrected product is a high-resolution (1 km x 1 km)
gridded forecast dataset that has undergone bias correction and downscaling, and includes 20
ensemble rainfall forecasts and one deterministic forecast. This study uses the deterministic
forecast as the input data for the modified HBV hydrological model to forecast inflows for
reservoirs and weirs for the next 1 to 30 days, and to calculate forecast errors for each
forecast.

The forecast error is calculated as the forecasted value minus the observed value. The
forecasted values are averaged over three 10-day periods: the first period (days 1-10), the
second period (days 11-20), and the third period (days 21-30). Correspondingly, the observed
values are the average inflows over the same three forecast periods. In addition, the results
obtained from using the corrected NCEP GEFS v12 rainfall forecasts as input to the modified
HBV model are compared with those from the climatology method (which uses the historical
average inflow during the forecast period as the forecast value). The analysis results show that
the forecast performance for the first to third 10-day periods is superior to that of the
climatology method. Among them, the first 10-day period yields the best overall forecast
accuracy. However, in the second and third 10-day periods, the inflow forecasting
performance slightly declines due to the extended forecast lead time and increased uncertainty
in rainfall predictions.

Keywords: NCEP GEFS v12 extended-range rainfall forecast, inflow forecasting, HBV
hydrological model
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