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Weather Forecast Model Data
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Abstract

In this study, satellite data (MTSAT-1R), a numerical weather prediction model, RDAPS (Regional Data
Assimilation and Prediction System) output, ground weather station data, and artificial neural networks
were used to improve the accuracy of summer rainfall forecasts. The developed model was applied to the
Seoul station to forecast the rainfall at 3, 6, 9, and 12-hour lead times. Also to reflect the different weather
conditions during the summer season which is related to the frontal precipitation and the cyclonic
precipitation such as Jangma and Typhoon, the neural network models were formed for two different
periods of June-July and August—-September respectively. The rainfall forecast model was trained during
the summer season of 2006 and 2008 and was verified for that of 2009 based on the data availability. The
results demonstrated that the model allows us to get the improved rainfall forecasts until lead time of 6
hour, but there is still a large room to improve the rainfall forecast skill.

Keywords : precipitation forecast, satellite data, RDAPS, neural networks
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Table 1. Descript

ion of RDAPS Variables

V;ﬁ;le Definition Dim| X | Y | Z Unit
APCPsfc 3 hours accumulated rainfall 2 191 | 171 1 kg/m*
DZDTsfc Wind velocity of vertical direction on surface 2 191 | 171 1 m/s
DZDTprs Wind velocity of vertical direction 3 191 | 171 24 m/s
HGTsfc Geopotential height on surface 2 191 171 1 gpm
HGTprs Geopetential height 3 191 171 24 gpm
MIXRprs Mixing ratio 3 191 171 24 kg/kg
MIXR2Z2m Mising ration @ 2m 2 191 | 171 1 kg/kg
PRMSLmsl Sea level pressure 2 191 | 171 1 Pa
TMPprs Temperature 3 191 171 24 K
TMP2m Temperature @ 2m 2 191 | 171 1 K
UGRDprs Wind velocity of East-West direction 3 191 | 171 24 m/s
UGRD10m Wind velocity of East-West direction @ 10m 2 191 | 171 1 m/s
VGRDprs Wind velocity of North-South direction 3 191 | 171 24 m/s
VGRD10m Wind velocity of North-South direction @ 10m 2 191 | 171 1 m/s
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Table 2. Selected Variables by Analyzing the Relationships between the Precipitation of the Target Site
and RDAPS Variables for June and July

Variable m600 mb50 m650 m700 m750 ma&50 m&00 m900 m500 t500
Corr.coef 0.220 0.206 0.205 0.179 0.165 0.149 0.149 0.146 0.144 0.132
Variable t550 ub00 t600 t650 u550 t700 v550 v600 v300 v500
Corr.coef 0.124 0.115 0.112 0.104 0.103 0.096 0.094 0.093 0.091 0.088
Variable precp v650 v750 v700 u600 v850 t750 u650 u700 v900
Corr.coef 0.087 0.086 0.085 0.084 0.083 0.078 0.073 0.064 0.045 0.044
Variable t800 t900 t850 u750 u800 u8h0 1900 prmsl — —
Corr.coef 0.043 0.043 0.033 0.021 -0.006 | -0.025 | -0.036 | -0.098 — —
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Table 3. Selected Variables by Analyzing the Relationships between the Precipitation of the Target Site
and RDAPS Variables for August and September

Variable precp m650 m700 m600 m’750 mb550 m&00 mb500 m&50 v500
Corr.coef [0.329882 | 0.260272 | 0.259473 | 0.252047 | 0.243371 | 0.24148 | 0.227689 | 0.223103 | 0.214681 | 0.199619
Variable v700 m900 v550 v650 V750 v600 v800 v850 t500 550
Corr.coef [0.193978 | 0.193295 | 0.192015 | 0.191331 | 0.188816 | 0.186825 | 0.173419 | 0.149596 | 0.125535 | 0.109789
Variable t600 v900 t650 t700 us50 u600 u650 u500 t750 u700
Corr.coef [0.094473 | 0.091242 | 0.085634 | 0.073261 | 0.066363 | 0.064054 | 0.060891 | 0.057295 | 0.057268 | 0.046923
Variable t800 850 u750 t900 u800 u850 u900 prmsl — —
Corr.coef [0.043382| 0.0332 |0.031575| 0.02951 |0.018131 | —-0.00482 | —0.04074 | -0.16137 — —
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Fig. 5. Selected Input Pixels of (a) Mixing Ratio @ 600 mb, (b) Mixing Ratio @ 550 mb for June and July,
(c) Precipitation, (d) Mixing Ratio @ 650 mb for August and September by Analyzing the Relationships between
the Precipitation of the Target Site and RDAPS Data according to the Forecast Lead Time
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Fig. 7. Comparison between Precipitation Forecasts and Observations for June and July 2009
according to Different Forecast Lead Time
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Fig. 8. Comparison between Precipitation Forecasts and Observations for August and September 2009
according to Different Forecast Lead Time

Table 4. Test Statistics, Determination Coefficient and RMSE, according to the different Forecast Lead Times

June, July
3 Hour 6 Hour 9 Hour 12 Hour
R’ 0.4484 0.4049 0.3238 0.0775
RMSE (mm/hr) 0.4965 0.5406 0.7525 1.0246
August, September
3 Hour 6 Hour 9 Hour 12 Hour
R’ 0.5670 0.3354 0.2151 0.0838
RMSE (mm/hr) 0.4391 0.5212 0.5534 0.8256
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