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Abstract: Convective-allowing ensemble forecasting experiments were applied for an extreme precipitation
event in North China in 18—20 July 2016. Uniform initial condition and boundary condition were used for
ensemble simulations with 13 members based on varied WRF-ARW microphysics at 4 km horizontal resolu-
tion. The intensity and spatio-temporal distribution of simulated precipitation were similar to precipitation
observation, and significant uncertainties were proved to be among ensemble members. Accuracy of rain-
fall simulation was improved compared with global numerical model, and members with Morrison scheme
and WSM6_P2 scheme achieved better results verified by methods of neighborhood ETS, correlation, and

RMSE. Rainfall’ s probability density function showed that bias of excessive rainfall dominates below
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50 mm rainfall prediction, and deficient bias of precipitation dominates above 100 mm. Significant spread
was found in the intensity of upper-level jet and path of surface cyclone in the ensemble simulation experi-
ments. Correlation analysis between precipitation and diagnosed variables including precipitable water,
low-level relative vorticity and vertical motion proved that ensemble members could be divided into severe
precipitation and weak precipitation. The subdivision with severe precipitation features severe convective
echoes, strong subsidence, intense cool pool, and significant positive potential vorticity anomaly in mid-
lower level due to latent heating which takes effect on subsequent evolution of weather system. Warm
cloud process plays an important role in weak precipitation with relatively weak radar echoes, weak cool
pool which is much more close to the steady stratiform precipitation process in fact. Radar reflectivity
simulated by several kinds of 2-moment microphysics schemes is characterized by “bright belt” echoes
around 0 C level, and separation between convection and stratiform cloud is more realistic compared with
simulation results of I-moment microphysics schemes. With different settings of several key parameters in
the WSM6 scheme, two types of precipitation processes were identified as severe convective storm and in-
tense warm cloud precipitation, so uncertainties in the convective-scale physical process could be estimated

for specific synoptic event which indicates the superiority of ensemble forecasting based on varied micro-

physics.
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Table 2 Microphysical parameters used in ensemble forecast experiments

Ny B s BTH% 2 WrRRT Nor Nog i
ENS00 Ferrier( new ETA) 3 — 8X108 — —
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ENS04 Milbrandt-Yau(MY) 7 r. c, 8,1, g+ h — — 400
ENS05 Morrison 6 r, s, 1, g — — 400
ENS06 WDM6 6 r. S, 1, g 500
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ENSI10 WSM6-P2 6 — 8 X107 4108 500
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ENS12 WSM6-P4 6 — 8X10° 4X10° 913
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Table 3 Summarized scores for all ensemble members

BB BT - B AR ETSww#4 R 44 RMSExp# 44 oih B4
ENSO00-Ferrier 13 13 9 35
ENS01-WSM6 8 3 3 14
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ENS03-NSSL-1m6c 4 2 4 10
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ENS08-NSSL-2m 7 8 2 17
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ENS12-WSM6_P4 9 7 11 27
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