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Inflow Forecasting for Agricultural Demonstration Irrigation

Districts Using Extended to Long-Range Rainfall Forecasts and
Hydrological Models
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Abstract

This study utilizes two types of rainfall forecast products for operational inflow
forecasting at major water sources in agricultural demonstration irrigation areas—namely
Shimen Reservoir, Zengwen Reservoir, Shilin Weir, and Beinan River flow station. The first is
the extended-range (1-30 days) rainfall forecast produced by the Central Weather
Administration (CWA) using the NCEP GEFS v12. The second is the long-range (1-6 months)
rainfall forecast product based on Bayesian Model Averaging (BMA), derived from global
multi-model forecast data (CWACFSv2, NCEPCFSv2, and ECMWF SEASS). Both the
extended-range and long-range rainfall forecasts are bias-corrected and presented at high
spatial resolution (1 km x 1 km). The NCEP GEFS v12 refers to version 12 of the Global
Ensemble Forecast System developed by the U.S. National Centers for Environmental
Prediction (NCEP). CWACFSV2 is the second version of the Climate Forecast System
(CFSv2) operated by the Central Weather Administration. NCEPCFSv2 refers to the same
system operated by NCEP. ECMWEF SEASS is the fifth version of the seasonal forecasting
system developed by the European Centre for Medium-Range Weather Forecasts (ECMWEF).

For the extended-range forecast, the CWA produces operationally bias-corrected
products in the form of 7-day accumulated rainfall forecasts on a daily basis for the next 1-30
days. In this study, the 7-day accumulated values are evenly distributed across each day using
a simple averaging method, which serves as input data for a modified HBV hydrological
model to forecast the inflow to reservoirs, weirs, and flow stations for the next 1-30 days. As
for the long-range BMA rainfall forecasts derived from global multi-model data, the outputs
are in the form of monthly total rainfall. To convert these into daily values for hydrological
modeling, the K-Nearest Neighbors (KNN) method is applied. These daily-scale rainfall
forecasts are then used as input to the modified HBV model to predict inflow for the next
1-180 days. The resulting operational inflow forecast information can support irrigation
hydrological analysis and water supply risk assessment in each demonstration irrigation area.
This allows for better understanding and planning of agricultural water availability across
different periods and regions, as well as providing decision support for drought response
actions and related irrigation risk management.
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