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integrated into the Global/Regional Assimilation and Prediction System Mesoscale (GRAPES Meso) model in this study.
One month of simulation experiments conducted in China and its nearby areas are compared with the corresponding
National Centers for Environmental Prediction (NCEP) reanalysis data recorded in April 2006. The results show that the
distribution of the clear-sky outgoing longwave radiation flux (OLRC) at the top of atmosphere and downward long wave
radiation flux at ground (GLWC) of 24- and 48-hour forecasts by using the GRAPES Meso model are in good agreement
with the NCEP reanalysis data. The monthly average percentage error of the OLRC of these forecasts is within —10%
and 10%. Although the monthly average percentage error of the GLWC is slightly larger than that of the OLRC, both are
within a reasonable and acceptable range. The comparison study of the daily averaged anomaly correlation coefficient
and standard error of these fluxes of the both forecasts show that the monthly averaged anomaly correlation coefficients
of the OLRC and the GLWC of the 24-hour forecast are 0.96 and 0.98, respectively, and that the monthly averaged
standard errors are 24.54 W m? and 27.23 W m 2, respectively. Those of the OLRC and the GLWC of the 48-hour
forecast are 0.95 and 0.98 and 22.43 W m 2 and 27.64 W m 2, respectively. Overall, the daily averaged anomaly
correlation coefficient of the OLRC and the GLWC of both 24-hour and 48-hour forecasts are above 0.93, and the daily
standard error is within 31 W m 2. Moreover, the correlation of the GLWC and the NCEP reanalysis data is stronger than
that of the OLRC, whereas the standard error of the OLRC and the NCEP reanalysis data is smaller than that of the
GLWC. A comparison of the longwave radiative schemes of the rapid radiative transfer (RRTM) and the NASA/Goddard
models reveal that the forecasting of the two schemes is essentially identical. The results of OLRC and the GLWC show
that NASA/Goddard longwave radiative scheme may be appropriate for application to the GRAPES Meso model.
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PEHN 0~3000 em ™o 33X oK AR I 5 2 AL AE X
WERBACTRZ, 1 HABES )2 (—EHF0.01 hPa
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Table 1 Spectral bands, absorbers, and transmittance
parameterization
ZES S
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W Ptuem! Wik “low”/“high”
1 0~340  ZK¥HRIE: K/T
2 340~540 KIRW K/T
3a 540~620) KISWI K/T
3b 620~720 p KV, c/c
3¢ 720~800 ) —EHALHE K/T
4 800~980 ZKVAMLILL K/K
ieau ez c/c
AR, —REEERE, TR K/K
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K BB, O SRR, R K/K
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i eatTie C/C
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10 540~620 K¥RMRMcER, ALK, —FEAL K/K
A
sauiaies c/c
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(k-distribution method with linear pressure scaling),
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Fig. 1 The daily average values of the clear sky outgoing long wave radiation flux (OLRC) on 10 April 2006 (unit is W m™2) from (a) the 24-h forecast of the
GRAPES_Meso model and (b) the NCEP reanalysis data; (c) the monthly average percentage error of the OLRC from the 24-h forecast of the GRAPES Meso

model
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Fig.2 (a) The daily average value of the OLRC on 10 April 2006 from 48-h forecast of the GRAPES_Meso model (unit is W m™2), (b) the daily average value

of the OLRC on 11 April 2006 from the NCEP reanalysis data (unit is W m 2), (c) the monthly average percentage error of the OLRC from the 48-h forecast of
the GRAPES_Meso model
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R 7 Z0 OLRC HEATXTEE . ] Se il %0, RRTM
KPR 7 4351 24 h T4 OLRC R FE V- AH G R 4L
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OLRC M1 GLWC H V-S{EHAT 7041, I 53 Bl iy
B AR I P8R 2 o L bR UE R 22 L RSP
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(PIEESFAHOC R EOH P A 5 0.96. 0.98, Hrife
W2 HIE S Bk 24.54 W m 2y 27.23 W m
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Fig. 3 The daily average value of the clear sky downward long wave radiation flux at ground (GLWC) on 10 April 2006 (unit is W m ) from (a) the 24-h
forecast of the GRAPES Meso model and (b) the NCEP reanalysis data; (c) the monthly average percentage error of the GLWC from the 24-h forecast of the
GRAPES_Meso model
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