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Setting
 1. Initial conditions & boundary conditions (time-varying)

- Atmosphere
    (temperature, relative humidity,
wind)

JMA/MANAL
(Meso-Scale objective analysis data)
 Resolution: 5km(horizontal), 20 isobaric
levels, 3hour

- Soil (moisture & temperature) NOAA / NCEP / FNL
(Global final analysis data)
Resolution: 1deg.(horizontal), 4 depth
levels, 6hour

- Sea (surface temperature) NOAA / NCEP / RTG-SST
(Real-time, global, sea surface
temperature analysis data)
Resolution: 0.5deg. (horizontal), 24hour

 2. Boundary conditions ( static geographical data )
- LULC (Land Use and Land Cover) GSI LULC data

Resolution: 10-100m(horizontal),
17category

- Topographic USGS/GTOPO30 Height and slope
Resolution:30s
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Physics option Adapted Option
Longwave Radiation RRTM scheme 7)

Shortwave Radiation Dudhia scheme 8)

Cumulus Parameterization
( only for domain-I ) Kain-Fritsch scheme9)

Planetary Boundary layer Mellor-Yamada-Janjic (Eta) TKE scheme10)

Surface Layer Monin-Obukhov (Janjic Eta) scheme 11)

Land Surface Model Noah Land Surface Model12) �
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Case number Physics option Adapted Option
Case1 Lin et al. scheme13)

Case2 WSM 3-class scheme14)

Case3 WSM 6-class scheme15)

Case4 Thompson graupel scheme16)

Microphysics
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VALIDATION OF NUMERICAL MODELS FOR PREDICTION OF URBAN 
CLIMATE AND PV POWER GENERATION BASED ON YEARLONG 

METEOROLOGICAL OBSERVATION IN OSAKA AREA 
 

Yuki HIKICHI, Yukihiro KIKEGAWA, Yasuaki KATO, Yukitaka OHASHI 
Yoshinori SHIGETA, Tomohiko IHARA and Minako NABESHIMA 

 
In order to validate authors’ numerical simulation system in the prediction of urban climate and PV 

power generation, a yearlong and multisite meteorological observation is being conducted in Osaka urban 
area. As a result of preliminary analyses of observed solar radiation, it was found that 4-month 
accumulated radiation has site-by-site differences up to 5% and instantaneous one of 50% at maximum. 
This spatial inhomogeneity of observed solar radiation was able to be roughly and statistically reproduced 
by the meteorological model WRF which is a sub-model of the simulation system, suggesting a promising 
performance of the system in the projection of urban PV power generation. The accuracy of the above 
reproduction of solar radiation by the model was also found to be dependent on the microphysics schemes 
in WRF indicating no single scheme excels in all aspects. 
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