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Abstract Observational and numerical modeling studies have consistently shown that the latent heat release plays an
important role in maintenance and development of Meiyu front and frontal precipitation. However, a systematic e-
valuation of precipitation parameterization schemes (including subgrid-scale convective parameterization schemes and
resolvable-scale cloud microphysics schemes) in the simulation of a Meiyu front has been rare in the literature. In or-
der to enhance our understanding of the precipitation process, 4 sets of numerical experiments is constructed to eval-
uate the performance of implicit/explicit schemes which simulates the Meiyu frontal heavy rainfall on 4 -5 July 2003
at grid resolution of 36 km and 12 km with MM5 model. Based on careful research on precipitation region and rain-
fall, some significative results have been got, which are good for further understanding and predicting mesoscale
weather system using mesoscale numerical model. Principal findings are summarized as: The horizontal extent and
intensity of precipitation, the partition of explicit precipitation and implicit precipitation are very sensitive to the
choice of cumulus parameterization, but it is nearly the same on both the 36-km and 12-km grids for a given cumulus
parameterization (except the Betts-Miller scheme) ; variations in the cumulus parameterization schemes have a much

larger impact on the distribution and amount of Meiyu frontal precipitation than that in the explicit scheme at me-
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soscale grid resolutions of 10 km - 50 km.
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Fig. 1 The observed accumulated rainfall between 1800 UTC 4
Jul 2003 and 0000 UTC 5 Jul 2003 (units: mm)
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Table 1 Schemes of numerical tests
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GR_12A(36B) Grell Reisner 2
BM_12A(36B)  Betts-Miller Reisner 2
HC. D WR_12C (36D) KF2 Warm rain
Set C,D SI_12C (36D) KF2 Simple ice
MP_12C(36D) KF2 Mix phase
GD_12C(36D) KF2 Goddard
R2_12C(36D) KF2 Reisner 2
SZ_12C(36D) KF2 Schultz
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Table 2 24-h period threat scores for various precipitation
thresholds for set A

S, = oy

[#{E Threshold KF_12A AK_12A GR_I12A BM_12A
5 mm 0. 404 0. 449 0. 438 0. 383
10 mm 0.452 0. 371 0. 361 0. 375
30 mm 0. 316 0. 278 0. 533 0. 368
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*3 EFx2, BEARKKAB
Table 3 Same as in Table 2 but for set B

B{f Threshold KF_36B AK_36B GR_36B BM_36B
5 mm 0. 374 0.414 0. 366 0. 328
10 mm 0.321 0.342 0. 310 0.233
30 mm 0. 069 0.111 0.108 0.163
Fz4 EHFR2, BARKKAC
Table 4 Same as in Table 2 but for set C
[EY (e
Threshold WR_12C SI_12C MP_12C GD_12C R2_12C SZ_12C
5 mm 0. 375 0.413 0. 404 0. 435 0. 404 0. 391
10 mm 0. 382 0. 394 0.424 0. 394 0. 452 0. 375
30 mm 0. 353 0. 400 0.278 0. 333 0. 316 0. 389
*5 EFx2, EAHKKAD
Table 5 Same as in Table 5 but for set D
E
Threshold WR_36D SI_36D MP_36D GD_36D R2_36D SZ_36D
5 mm 0. 381 0. 359 0. 395 0. 387 0.374 0. 371
10 mm 0. 303 0. 300 0.303 0. 303 0. 321 0.303
30 mm 0. 067 0. 069 0. 067 0.103 0. 069 0. 100
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Fig. 2 Simulated 6-h (from 1800 UTC 4 Jul 2003 to 0000 UTC 5 Jul 2003) accumulated rainfall for various cumulus parameterizations on
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Fig. 3 Same as in Fig. 2, but for the parameterized 6-h accumulated rainfall (solid lines) and the 6-h accumulated explicit rainfall (shaded

areas)
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Fig. 4 Statistical features of precipitation simulation for set A on the 12-km grid for the cumulus experiments: (a) Time series of domain-

averaged hourly parameterized rainfall rates; (b) time series of domain-averaged hourly total rainfall; (c) time series of domain-averaged

hourly parameterized rainfall; (d) time series of domain-averaged hourly explicit rainfall
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