Forecasting of Amount of River Flow in Respectively Season
on Upper District of Dam for Hydropower Plant
by Using Data of Sea Surface Temperature Near Equator
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Abstract

The hydropower energy as the natural energy is many quantities and high energy density. In order to convert the

hydropower energy into electric energy effectively, it is necessary to forecast the river flow rate in the upper district of the

hydropower plants. The authors are developing a practical forecasting method for river flow rate based on an artificial

neural network. This paper describes the technique using neural network in order to forecast the amount of river flow rate

in the rainy, thaw and snow periods before more than one month. A case study is carried out on upper district of dam for

hydropower plant in Central Japan. It is confirmed that the forecasting method of the river flow rate is effective by using

the information of the sea surface temperature near equator.
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Fig.3 Correlation of sea surface temperature in May

and amount of river flow in rainy season
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Fig. 4 Correlation of weather informations in April in upper

district of Yahagi River and amount of river flow in rainy season
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Table 1 Correlation between total river flow in the rainy season

and weather informations in upper district of Yahagi River

F 1 KA Btk O UG i & AR A B & O ARBE

Kind of observed data Mar. Apr. May
Sea NINO.3 0.17 -0.20 -0.41
surface | NINO.WEST 0.04 0.57 0.65
temp. IOBW -0.25 -0.25 -0.33
Rate of sunshine 0.23 -0.54 -0.14
Average temp. -0.27 -0.53 -0.12
Total rainfall 0.17 0.33 0.16
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Fig. 5 Correlation of sea surface temperature in February on
NINO.WEST and amount of river flow in thaw season
45 2 H I NINO.WEST Yk OV i i R 722 &
Al TR it £ & D AR

Table 2 Correlation between total river flow in the thaw season
and weathear informations in upper district of Yahagi River

2 KA B O KGR B & S iR R & OFRBE

Kind of observed data Dec. Jan. Feb.
Sea NINO.3 -0.16 -0.10 -0.05
surface | NINO.WEST 0.48 0.47 0.53
temp. IOBW -0.02 -0.06 -0.04
Rate of sunshine 0.04 0.38 -0.14
Average temp. -0.36 -0.75 0.23
Maximum temp. -0.36 -0.71 0.29
Minimum temp. -0.30 -0.76 0.25
Total rainfall -0.59 -0.03 0.49
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Table 3 Correlation between total river flow in the snow season
and weathear informations in upper district of Yahagi River

3 RIBN EF O KGR E  & TR IR & OB

Kind of observed data Nov. Dec. Jan.
Sea NINO.3 0.30 0.34 0.39
surface | NINO.WEST | -045 -0.44 -0.45
temp. IOBW 0.49 0.56 0.64
Rate of sunshine 0.22 0.50 -0.35
Average temp. -0.07 -0.11 -0.05
Maximum temp. 0.00 -0.01 -0.10
Minimum temp. -0.09 -0.18 -0.09
Total rainfall 0.39 -0.24 -0.07
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Fig. 8 Forecasted result of river flow rate in rainy season
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Table 4 Forecast error of river flow rate in rainy season

4 HERNHNZRIT DS THRRE
Observed Forecasted

Year | pivwerflow[n?] | Riverflow(n?] | =711
2008 70,500 68,010 -3.5
2009 85,500 91,245 6.7
2010 105,000 82,530 -21.4
2011 115,500 109,680 -5.0
2012 82,500 85,455 3.6

Average value of absolute error[%)] 8.1
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Fig.9 Forecasted result of river flow rate in thaw season
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Table 5 Forecast error of river flow rate in thaw season

£S5 WEIBT LRME TS

Year Observed I}iver Forecas teda Error[%]
Flow[m] River Flow[m]

2008 46,258 43,954 5.0

2009 40,228 38,470 4.4

2010 32,680 40,114 -22.7

2011 21,208 24,202 -14.1

2012 41,230 47,302 -14.7
Average absolute error[%] 12.2
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Fig. 10 Forecasted result of river flow rate in snow season
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Table 6 Forecast error of river flow rate in snow season

F6 HEMIBT HRIMETRRRZE

Observed Forecasted

Year | piver Flow[m]| River Flow[m] Error[%]
2008 19,644 25,184 28.2
2009 32,879 26,826 18.4
2010 50,847 43,787 13.9
2011 27,875 22,700 18.6
2012 33,954 29,202 14.0

Average absolute error{%] 18.6
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Table 7 Comparison forecast error with and without

sea surface temperature

T VR LR A T2 556 00 T IR EE s

Rainy season Thaw season Snow season

With | Without [ With | Without | With | Without
sea sea sea sea sea sea
surface | surface [surface | surface |surface | surface
temp. | temp. [ temp. temp. temp. temp.
[%] [%] [%] [%o] [%] [%]

Year

2008 -3.5 25.8 -5.0 -67.9 28.2 -6.0

2009 6.7 -11.4 -4.4 5.3 -18.4 -28.1

2010 -21.4 -17.5 22.7 13.1 -13.9 -53.7

2011 -5.0 -14.0 14.1 104.3 -18.6 128.9
2012 3.6 324 14.7 21.0 -14.0 76.9
Average
of 8.1 20.2 12.2 42.3 18.6 58.7
absolute
error
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