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Estimation of characteristics for prediction errors in solar irradiance of next-
day over Japan and seasons by the meteorological model WRF
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Abstract

The Meteorological model, WRF (the Weather Research and Forecasting) under the most appropriate
conditions detected in our previous study is applied to the next day prediction of solar irradiances. By comparing the

numerical results with field measurement data over Japan area through one year, it is found that the solar irradiances

are overestimated in the summer and underestimated in the winter in most of areas. The most serious simulation error

is found on summer cloudy weather days mistaken for fine weather days by the numerical simulation. That means we

have some room for improvement in prediction accuracy of convective clouds. Furthermore, we estimated the

difference in prediction errors between before and after spatial averaging of solar irradiances. We found that the

difference in errors becomes larger in the summer in which uncertain weather conditions occur frequently.
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Table 1 Conditions for numerical prediction.

1) 2,250km=2,250km
(37°N, 135°E)
2) 1,250kmx1,250km
(26°N, 126°E)

Horizontal domain
(position of center)

Horizontal resolution | 5 km
Vertical layers in 60 layers from ground level to

atmosphere 50hPa

Time step 60 sec. (= maximum value )
(depend on Courant numbers)

Microphysics Morrison 2-Moment

Short wave radiation | Dudhia

Long wave radiation RRTM

Radiation time step 5 min.

Land-surface NoahLSM

Surface layer Monin-Obkhov

Boundary .layt.e:f YSU

parameterization

Convective schemes ( not used )
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Fig.2 Distribution of 49 measurement points of
global solar irradiance by JMA (at January 2012).
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Fig.1 Simulation errors on even-numbered months at 47 measurement points by JMA.
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Fig.3 Relationship between clearness indices for measured values and simulation errors
on December, February, June and August for 47 measurement points by JMA.
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Fig.4 Time series variation of measured and predicted solar irradiances for 31 days on December, 2010.
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