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Table 1 Properties of datasets used in this study

. ) . Temporal Updatete
Dataset Spatial range  Spatial resolution = Temporal range .
resolution  frequency
500hPa monthly mean
tential height SOND0S, ) 54 id Jan. 1948 t  Monthl Monthl
eopotential hei .5 degrees gri an. - presen on on
geop £ . 180W-180E g g P Y Y
(NCEP/NCAR reanalysis)
Global sea surface 80N-80S, )
2 degrees grid  Jan. 1946 - present ~ Monthly Monthly
temperatures (glbsst) 180W-180E
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Table 2 Meteorological information in 7 regions taken into consideration for long-term precipitation prediction

Data Region name Longitudinal range Latitudinal range Information
number

500hPa monthly mean Low latitude 180W-180E ON-30N I1
geopotential height Mid-latitude 180W-180E 30N-60N 12
(Northern hemisphere) High latitude 180W-180E 60N-90N 13
El Nifio monitoring area 150W-90W 4S-4N 14
Global sea surface Sea off Japan 145E-180E 35N-45N 15
temperatures Southern sea area of Japan 120E-140E ON-30N 16
Dipole mode observing area S50E-110E 10S-10N 17
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500hPa Pressure Sea Surface
Height Temperature
i |
Consideration of 4 Regions

Consideration of 3 Regions Estimated to Affect

(Northern Hemisphere) Precipitation in Japan
[ J
\
Pattern Classification for Each Region

Calculation of Expected precipitation in the target basin for All
Patterns in 7 Regions

2
Building of Multiple Regression Equations Using All
Combinations of Explanatory Variable for Prediction of
Monthly Precipitation for the Next 3 Months
1\

Decision of the Best Multiple Regression Equation Using AIC
for Prediction of Precipitation

A

Prediction of Precipitation Using the chosen Multiple
Regression Equation

v

Predicted Monthly Precipitation for
the Next 3 Months

Fig. 1 Flow of Precipitation Prediction
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Anomaly of Pressure Height Distribution (m)
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Centers of Negative Areas X

Fig. 2 Characteristic of pressure height distribution
defined using locations of centers of positive and

negative deviation areas
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Fig. 3 Integrated distance between positive center k
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/ Observed Distribution Patterns /

!

Decision of Initial Representative Pattern for 6
Clusters at Random

!

Classification of all patterns into the 6 Clusters
Using Distances between Representative Patterns

l

Calculation of New Representative Pattern of the
Cluster Using All Data Classified into the Cluster

Classified patterns in 6
Clusters are changed?

Fig. 5 Flow of pattern classification with K-means
method
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Table 3 Best combination of explaining variables and calculation results of AIC

. . Best combination of AIC
Predicted period . . — - -
explaining variables Best combination All information Average
Next 1 month 11,12, 17 287.113 292.713 291.182
Next 1 month to 2 months 13,14 287.186 294.875 292.529
Next 2 months to 3 months 13 286.032 295.041 292.034

Table 4 Multi-variable regression equations estimated by the best combinations of explaining variables

Predicted period

Equation*

Next 1 month

Next 1 month to 2 months

Next 2 months to 3 months

y=0.771848+0.788025x,-0.300433x,+0.311434x,

y=-14.7050+0.586055x5+0.382903x,
y=33.5024+0.742762x5

*y:

precipitation during the predicted period, x;: expected precipitation calculated using I1, x;: expected

precipitation calculated using 12, x;: expected precipitation calculated using 13, x4: expected precipitation calculated

using 14, x;: expected precipitation calculated using 17.
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Table 5 RMSE of prediction

Prediction
Prediction as normal
Average for the next
Next 1 month Next 1 to 2 months Next 2 to 3 months value
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Precipitation Prediction Method Using Global Meteorological Information for Application to
Long-term Reservoir Operation

Daisuke NOHARA, Tomoya OKADA* and Tomoharu HORI

* Graduate School of Engineering, Kyoto University

Synopsis
Various kinds of meteorological information that cover all over the world have been developed with
advancement of observational techniques and computer resources in recent years. Information and statistics only in a
river basin, however, is taken into account in actual water resources management; therefore, it does not get to optimal
management based on the quantitative prediction of basin conditions in the future. Long-term prediction which is crucial
especially for drought control is not taken into consideration in water resources management, because of the limitation of
prediction accuracy. To overcome the situation where long-term prediction is not so applicable to reservoir operation, a

long-term precipitation prediction model for reservoir operation that takes advantage of global information is proposed.

Keywords: Long-term precipitation prediction, Global meteorological information, Pattern classification,
AIC, Reservoir operation
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