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Abstract: A heavy rainfall is simulated by GRAPES-MESO model, occurring in Huanghuai area on 22 July
2008 to study the forecast uncertainty and the initial perturbation method when establishing GRAPES-ME-
SO ensemble prediction system (called GRAPES-MEPS) based on TIGGE data. The results suggest that
the initial perturbation structure can reflect some information of initial uncertainty. The GRAPES-MEPS
has the ability to capture the extreme rainfall event and can significantly improve the forecast skill of heavy
rainfall. The ensemble mean can capture some characteristics of the mesoscale heavy rainfall validly. The
probability forecast gives the high probability area, where the heavy rainfall occurred actually. The ensem-
ble verification results indicate that the relation between the spread and RMSE demonstrates the rationality
of the GRAPES-MEPS during the early integral period, but the impact of the initial perturbation decreases
in the subsequent integral period owing to the model dynamic adjustment.
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Fig. 1 A heavy rainfall occurring in the Huanghuai area during 22—23 July 2008.
(a) 24 h total precipitation from 00 UTC 22 to 00 UTC 23 July 2008 (unit: mm) and synoptic
situation at 12 UTC 21 July 2008;(b) 500 hPa geopotential height field (unit:gpm)
and temperature field (dashed line, unit:K) ;(c) 850 hPa geopotential height field (solid line, unit:gpm)

and wind field (unit; m+ s ') ;(d) Sea level pressure (unit; hPa) and surface wind field (unit; m+ s ')
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Table 1 The outline of ensemble forecast

data from three TIGGE centers
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Table 2 The ensemble members chosen from three TIGGE centers
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Table 4 The combination schemes of physical processes for

different ensemble members chosen from three TIGGE centers
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7 Wsm-3scheme MRF scheme NCEP-EPS2
8 Ncep-3class YSU scheme NCEP-EPS3
9 Wsm-6scheme MRF scheme NCEP-EPS4
10 Wsm-6scheme YSU scheme NCEP-EPS5
11 Ncep-3class MRF scheme ECMWF-EPS1
12 Wsm-3scheme MRF scheme ECMWF-EPS2
13 Ncep-3class YSU scheme ECMWF-EPS3
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Fig. 2 The perturbation values (m « s™') of initial zonal wind field on 200 hPa level for
GRAPES ensemble members based on TIGGE-ECMWEF initial perturbations
(a) ECMWF036, (b) ECMWF042, (¢) ECMWF016
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Fig. 3 The perturbation values AP;, (Pa) of initial disturbed pressure P;, on 500 hPa
level for GRAPES ensemble members based on TIGGE-ECMWF initial perturbations
(a) ECMWF036, (b) ECMWF042, (¢) ECMWFO016
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Fig. 4 The perturbation values of the initial temperature (K) on 850 hPa level for GRAPES ensemble
members based on TIGGE-ECMWETF initial perturbations chosen from the ECMWF center
(a) ECMWF036, (b) ECMWF042, (¢c) ECMWF016
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