RBESEREFTANWKEG LR TRRxERGZE N B
mBIREFEIZAT (1/2)

Investigation of merging multiple precipitation information on
reservoir watersheds rainfall estimation and inflow forecasting
techniques (1/2)
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Abstract

Estimation of extreme rainfall has been a long-term challenge in Taiwan.
Rainfall estimation is generally not very accurate due to various reasons such as
complex terrain, atmospheric interaction, climate change, or heterogeneous spatial
distribution of extreme rainfalls. Traditionally, most rainfall data were measured from
gauges. However, spatial information was ignored by point measurements. Recently,
grid-based radar rainfall products become more common and show high potentials in
storm rainfall estimation.

In the first year of this project, the catchments of Dechi Reservoir and Tsenwen
Reservoir were selectd as study areas. We first combined rainfall data collected from
gauges and radars and then explored the relationship between rainfall and runoff in
these two catchments. The correlation analysis based on seven rainfall events shows
that the lag time between rainfall (both gauge and radar data) and runoff ranges
approximately from 5 to 11 hours in Dechi Reservoir. For Tsenwen Reservoir, the lag
time is about 2 hours for this catchment based on both gauge and radar data of ten
rainfall events.

We also applied radar rainfall data (Quantitative Precipitation Estimation and
Segregation Using Multiple Sensor, QPESUMS) to real-time rainfall forecasting
using ANFIS and BPNN neural networks for estimating 1 to 5 hour-ahead inflow at
Dechi and Tsenwen Reservoirs. The results show that BPNN is superior to ANFIS in
catching the inflow trend based on real-time rainfall forecasting while the ANFIS
performs better at peak values of the inflow forecasting.

Finally, we also investigated the online system of automatic real-time rainfall
estimation and water level forecasting for Shihmen Reservoir using storm rainfall
events (includings Typhoons Talim and Saola as well as the torm occurred in June,
2012). This online system has been validated well. Several expert symposiums were
held in this year, which received many comments and suggestions that would be
beneficial to our future planning of constructing similar online systems for Dechi and
Tsenwen Reservoirs. Furthermore, the results of this project were aggregated into
papers that were submitted to SCI journals this year.

Keywords : Artificial Neural Networks, Reservoir Inflow Forecasting Model,
Automatic Online Forecasting System
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(2) MAE( Mean Absolute Error) :
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(3) RMSE (Root Mean Square Error) :

3 [0~ 0)F
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RMSE =+ N (36)

(4) CE (coefficient of efficiency) :
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