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Abstract; The data of Global/Regional Assimilation and Prediction System-Regional Ensemble Prediction
System (GRAPES-REPS) from June to August 2015 are used and an objective method based on grid data is
designed for locating the center position of the southwest vortex. Firstly, the accuracy of GRAPES to the
southwest vortex is tested, then 4 long-life southwest vortexes are picked to evaluate the ensemble forecas-
ting performance of GRAPES-REPS in the generating, developing, moving and precipitation process of
southwest vortex. The results show that: (1) accuracy of GRAPES to the southwest vortex keeps a high
score, and the false rate is slightly larger than the missing rate. (2) GRAPES-REPS performs well in fore-

casting generation and development of the southwest vortex. Most ensemble members can predict these
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processes, but the occurring time is earlier than observation. (3) The forecasted moving path for south-
west vortex by GRAPES-REPS in 24 h is reasonable, the ensemble forecast is averagely much better than
control member, and the path goes to north after 24 h in the eastward moving cases. (4) The forecast of
the intensity of the southwest vortex is too strong, with higher value of center positive vorticity and lower
value of geopotential height. (5) In 24 h forecast, the rain score for light rain to heavy rain triggered by
the southwest vortex performs well, and the rainfall area matches the observation very well, while area for
torrential rain lies slightly north in some cases, but mostly is reasonable. After 24 h, since the pathway of
the eastward moving southwest vortexes is by north, the prediction of strong rainfall area follows the same
trend. It can be seen that the system has the ability to forecast precipitation caused by the southwest vor-
tex. So, improving the capability of mesoscale ensemble forecast by GRAPES-REPS would be helpful for
the prediction of precipitation caused by the southwest vortex.

Key words: GRAPES-REPS (Global/Regional Assimilation and Prediction System-Regional Ensemble Pre-

diction System) , the southwest vortex, ensemble forecast, pathway forecasting, verification
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Fig.1 The 500 hPa height field (solid line), 700 hPa wind field. absolute vorticity
(shaded area, unit: 1077 s~ '), vortex center (solid triangle)
(a) 12 UTC 12 June, (b) 06 UTC 14 July, (¢) 18 UTC 21 July, (d) 00 UTC 17 August 2015
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Fig. 2 Comparison of the southwest vortex centers by the objective method (dot) and the subjective
method of Institute of Plateau Meteorology (triangle)

(a) the 42 h forecast starting from 00 UTC 12 June by Member 1, (b) the 18 h forecast starting
from 00 UTC 14 July by Member 5

(Blue solid line represents 700 hPa height; vane is 700 hPa wind; shaded area is vertical vorticity, unit: 1073 s~ 1)
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Fig. 3 The number of ensemble members in the 3 d forecast of the southwest vortex by GRAPES-REPS

(a) process on 14 July, (b) process on 21 July, (¢) process on 12 June, (d) process on 17 August

(The initial time is 00 UTC; —¥— is the developing period of the southwest vortex)
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Fig. 10 Average error of the forecasted pathway by GRAPES-REPS and average TS scores

of 6 h accumulated precipitation in 24 h since the southwest vortex was generated

(a) process on 14 July, (b) process on 21 July, (¢) process on 12 June, (d) process on 17 August

(The blue, red and green colors in the histogram represent the average TS scores of 6 h accumulated

precipitation in 0. 1 mm, 10 mm and 25 mm ranks, and the blank dashed line means

the average error of the 24 h forecasted pathway)
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Fig. 11 The pathway of the southwest vortex in 18 —24 h forecast, the initial time is 00 UTC 21 July,
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Fig. 13 The 850 hPa specific humidity (shaded area, unit: 10™* g+ kg”') and wind (unit; m * s~ ') of observed field

at 00 UTC 18 August (a) and 24 h forecasted field of ensemble member 11 at 00 UTC 17 August (b) 2015
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