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Abstract: The GRAPES_RAFS (Rapid Analysis and Forecast System) is based on GRAPES (Global and
Regional Assimilation and Prediction System) model and GRAPES_3DVAR system, running on a high in-
termittent assimilation cycle to provide high resolution mesoscale analyses and short-time numerical weath-
er predication guidance for weather forecasting. The GRAPES_RAFS assimilates radiosonde observation
and a lot of observations with high temporal and spatial resolution, such as aircraft, VAD wind profiles,
surface station observation data, et al. Herein, the framework and flowchart of GRAPES_RAFS are tech-
nically described, and compared with the forecasting products of GRAPES_MESO, the short-time nowca-
sting capability of this system and the critical techniques influencing its forecasting performance are also
discussed. The research results show that the GRAPES_RAFS system is effective in providing more accu-
rate short-time nowcasting forecasts initialized with recent data than GRAPES_MESO system forecasts.

The results also show that, high-resolution observations, the background error covariance of GRAPES_3DVAR
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system, the dynamical framework and physical processes of GRAPES model are keys to GRAPES_RAFS.
The short-time nowcasting performance of GRAPES_RAFS is a challenging task in the case that the assim-

ilated observation data for GRAPES_RAFS are sparse.

Key words: GRAPES_RAFS, high intermittent assimilation cycle, short-time nowcasting
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Table 1 Statistics of different observation types
assimilated in GRAPES_RAFS of eight verification regions
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Fig. 9 Accumulated 6 h simulated rainfall TS score (a,c) and B value
of rainfall forecast bias (b,d) of GRAPES_RAFS in different verification

regions for 1 June to 31 August 2009
(a) and (b) initialized at 0000 UTC, (¢) and (d) initialized at 1200 UTC
(RAFS represents results of GRAPES_RAFS., OPT represents results GRAPES_MESO)
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Table 2 Obsercvation data obtained at different times
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0 2314 2295 366 1134 16 17 38 38 185 213
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3 1950 801 4 41
9 2489 2489 924 2067 4 5 36 36
10 1950 884 3 25
11 1951 910 3 27
12 2287 2275 762 1777 13 16 28 28 174 189
13 1949 555 1 27
14 1948 422 1 25
15 2451 2452 252 750 5 6 28 28
16 1949 116 4 31
17 1951 73 5 29
18 2475 2475 84 210 16 18 29 29 11 11
19 1948 57 3 29
20 1949 59 5 25
21 2411 2429 141 361 4 4 27 27
22 1944 178 4 26
23 1937 362 3 29
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Fig. 10 Accumulated 6 h simulated rainfall TS score (a) and B value of
rainfall forecast bias (b) of GRAPES_RAFS with different assimilation
cycles in five verification regions for 1 June to 31 August 2009,
initialized at 0000 UTC and 1200 UTC
(RAFS_1h represents results of GRAPES_RAFS with 1h assimilation cycle,
RAFS_3h represents results of GRAPES_RAFS with 3 h assimilation cycle)
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Fig. 11

Accumulated 6 h simulated rainfall TS score (a) and forecast bias (b)

regional GRAPES_RAFS over China for June to 31 August 2009,
initialized at 0000 UTC and 1200 UTC
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