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An Estimation of Ground Rainfall Distribution on Upper District
of a Hydro-Power Plant Dam by Using Artificial Neural Network
Taking Account of Radar Echo Data
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Abstract

rainfall distribution from radar echo data.

This paper describes an application of a neural network method for estimating the ground
A neural network system for this purpose is developed through
a case study on a dam for hydro-power plant located the upper district of the Hida River in Central
Japan. We use the neural network comprised of three layers; an input layer, a hidden layer and an output
layer. The input data to the neural network are a radar echo amount observed in each radar mesh and x-y
coordinates showing its location. The output from the neural network is the estimated ground rainfall
Thus, the neural network has three nodes for the input layer

amount. and a single node for the output

layer. A set of three nodes is adopted for the hidden layer. It is found that the estimating system yields

goods results for the ground rainfall distribution. Further, the height of the ground corresponded with to

the radar mesh is taken as an additional input datum.

It is also found from our investigations that the

estimating accuracy of the neural network is improved by the additional datum.
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Fig. 1. Observation points of ground rainfall
and radar meshes on the upper
districts of the Hida River
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Fig. 2 Correlation between radar echo data
and ground rainfall amount
at point D in Fig.1.
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Fig. 3. Estimation system of ground rainfall
distribution from radar echo data

by using artificial neural network
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Fig. 4. Estimated result of ground rainfall
distribution at point C in Fig.1

at 12 a.m. on October 1, 1991
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Estimated result of ground rainfall
distribution at point C in Fig.1
at 7 p.m. on July 17, 1992
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Table 1. Estimation error of ground rainfall
at point C in Fig.1

Bemi | BB H WwWRRE
EOE | EEME | 2% | iz
5| £ 8.8 mm mm %
1 1991.04.06 36 22| -36
2 1991.04.18 33 34 3 O
3 1991.06.12 85 47 43
4 1991.07.15 93 95 .2 O
5 1991.09.13 94 108 15 O
6 1991.09.18 76 86 13 O
7 1991.09.27 91 105 | - 15 O
8 1991.09.30 70 77 10 O
9 1991.10.17 51 43 | -13 O
10 1992.04.05 35 11| -64
11 1992.06.30 50 56 12 (@]
12 1992.07.17 51 82 61
13 1992.10.08 38 37 -5 O
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Table 2. Estimation error of ground rainfall
at point D in Fig.1
W | BW A WA
‘ E0E | JEEME | B | fHiE
#5 | £ 8.8 mm mm %
1 1991.04.06 43 27 | =37
2 1991.04.18 33 25 -23 O
3 1991.06.12 86 94 10 O
4 1991.07.15 111 60 | -45
5 1991.09.13 121 106 | -11| O
6 1991.09.18 85 73] -13| O
7 1991.09.27 130 106 | -18| O
8 1991.09.30 102 81| -19| O
9 1991.10.17 44 38| -13| O
10 | 1992.04.05 35 40 171 O
11 | 1992.06.30 53 29 | —-44
12 | 1992.07.17 74 43 | —40
13 1992.10.08 43 37| -13
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‘6 Estimation system of ground rainfall
taking account of the height
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Fig. 7 Distribution of the height of
ground surface corresponding to

radar mesh number on upper district
of the Hida River.
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Estimated result of ground rainfall
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Fig. 3. Estimation error of ground rainfall
at point C in Fig.1
Bem | WA HERE
EOE |ECE | RE | HE
5| £ A.8 mm mm %
1 1991.04.06 36 25| -28| O
2 |11991.04.18 33 28| -12| O
3 | 1991.06.12 85 82 -3 O
4 ]1991.07.15 93 146 57
5 | 1991.09.13 94 98 5/ 0O
6 | 1991.09.18 76 79 4| O
7 ]1991.09.27 91 99 91 O
8 | 1991.09.30 70 71 1{ O
9 | 1991.10.17 51 4| -12| O
10 | 1992.04.05 35 31 9| O
11 | 1992.06.30 50 41 -10] O
12} 1992.07.17 51 56 1] O
13 | 1992.10.08 38 37 -2 O
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