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Abstract: Based on the precipitation forecast data of convection-permitting ensemble prediction system and
observation data from April to September in 2017, 2018 and 2019, the effects of 24 h accumulated precipi-
tation forecast of ensemble members in eastern Sichuan Basin are verified and compared, and the perform-
ance of different physical parameterization schemes is further discussed. Results show that the ensemble average
forecast and probability matching forecast have obvious advantages over the ensemble members. The pre-

diction performance of Kain-Fritsch (KF) and Betts-Miller-Janjic (BM]) cumulus parameterization

x ERATHARANE S M % & % T & 530 B (este2019jsex-tjsbX0007) | 1 K & & WF % 11 % (2018 YFC1507200) | I ¥ & KU F 57 3 4 5 H
(TFJJ201907) T PTG 36 114 B3 4 45 A Q130 A1 BRI H (ZHCXTD-202002) 1 JE T A4 3611 4F 3 4: 1 H (QNJJ-202207) 2L 7] %% Bl
2021 4E 2 A 22 HUEHEs 2022 4E 3 H 25 BB &S
F—AEE MR, EEMNFEEIS . E-mail: ymyemao@163. com
TIRAE A < SRAE 52 BUE A A SRR AL B 5Y . E-mail : wukgdqghg@163. com



878 W AR 2 B R T I AT 2 A A AR Hh A (] D S8 Y )1 3t 7R AT A K AT 8 R T A 841

schemes is relatively good, while the critical success index (CSI) score of Grell 3D ensemble (G3) scheme
is relatively low after 48 h. Thompson and Morrison microphysical parameterization schemes are better for
light rain than WRF Single-Moment 6-class (WSM6) scheme, while WSM6 scheme is better for moderate
rain, and there is no significant difference in the CSI scores of heavy rain and rainstorm among the three
schemes. The CSI score of Mellor-Yamada-Janjic (MY]) and Mellor-Yamada-Nakanishi-Niino (MYNN)
boundary layer schemes is higher than that of Yonsei University (YSU) scheme, especially after 48 h.
However, YSU scheme is mostly used in combination with G3 scheme, so its low score is mainly affected
by G3. The precipitation distribution characteristics of all these schemes are similar to those of observa-
tion, but the false strong rain belt is predicted in Huaying Mountain, Wuling Mountain and Dalou Moun-
tain, and the precipitation from the middle to the northeast of Chongging is underestimated. The precipita-
tion forecast in eastern Sichuan Basin is most sensitive to cumulus parameterization scheme. After adjus-
ting one member’s G3 scheme to KF scheme, not only the forecast score is significantly improved, but also
the ensemble spread is increased, and the skill of probability forecast is improved.

Key words: convective-permitting ensemble forecast, physical parameterization scheme, eastern Sichuan

Basin, precipitation verification
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Fig. 2 CSI scores of (a—c¢) light rain, (d—f) moderate rain, (g—1i) heavy rain and (j—1) rainstorm for 24 h accumulated

precipitation with different lead time from 24 h to 96 h for ensemble members, ensemble mean and probability

matching mean from April to September in (a, d, g, j) 2017, (b, e, h, k) 2018 and (c, {, i, D 2019

(Short vertical bar indicates 2. 5% —97. 5% bootstrap significance test interval)
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Fig. 3 CSI scores of (a—c) light rain, (d—1{) moderate rain, (g—1) heavy rain and (j—1) rainstorm for 24 h accumulated

precipitation with different lead time from 24 h to 96 h for different cumulus parameterization schemes
from April to September in (a, d, g, j) 2017, (b, e, h, k) 2018 and (c, f, i, 1) 2019

(Black solid line indicates 2. 5% —97.5% bootstrap significance test interval)
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Fig. 5 Same as Fig. 3, but for CSI scores of different microphysical parameterization schemes
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Fig. 7 Same as Fig. 3, but for CSI scores of different planetary boundary layer schemes
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Fig. 10  CSI scores of (a) light rain, (b) moderate rain, (c¢) heavy rain and
(d) rainstorm for 24 h accumulated precipitation with 60 h lead time
for cumulus (CU) parameterization schemes, microphysical (MP)
schemes and planetary boundary layer (PBL) schemes
from April to September in 2017—2019
&2 2017—2019 £ 4—9 Ay KF.BMJ 1 G3 /7% 60 h W B 3089
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Table 2 The mean absolute error of the wind speed at 850 hPa between observation and forecast with
lead time of 60 h for KF, BMJ and G3 schemes from April to September in 2017—2019
‘ U v
Ul ‘
KF BM] G3 KF BM] G3
56492 2.48 2.55 2.57* 3.25 3.04 3.28"
57127 3.61 3.68 3.77* 3. 40 3.57 3.52"
57245 3. 86 3.95 4.11% 3.13 2.95 3.21"
57328 2.86 2.71 2.92~ 3.33" 3.02 3. 24
57447 3.72 3.43 3.87" 3.75 3.75 3.97*
57516 2.76 2.67 2.85" 3.62" 3.28 3. 44
57749 3.70* 3.11 3.38 4.65" 3.55 3.79

T R4 iR 2 1 ok .

Note:

* indicates the maximum value of the mean absolute error.
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