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Subtypes and their distinguishing features of MCCs
affecting Shandong
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Abstract The structural characteristics and precipitation differences of mesoscale convective complexes
(MCCs) affecting Shandong are analyzed using satellite data, routine observations and ERA5 ( ECMWF
Reanalysis v5) data from 2007 to 2022. The results are listed below. (1) Most MCCs, developing and
maturing from the evening to the early morning of the next day and then disappearing in the morning,
have a long life history with an average lifespan of 7 h and 88% of 6—8 h. Based on the generation
sources and moving paths of convective cloud clusters, MCCs can be classified into three types, namely
eastward type, northward type and in-situ generating type, with the eastward type being the most
frequent. (2) The strong precipitation in MCCs is closely related to the minimum cloud top brightness
temperature (also referred to as black body temperature, TBB) and the areas of large TBB gradient. The

75 B #5:2024-01-19; #& B B #7 : 2024-05-29

ESTIH  ILAES ARFIERA T H (ZR2021MD010, ZR2021MDO062 , ZR2023MD118) ; IR A S 4 R8I 3H #I BA I H ( SDCXTD2023-1) ; IL AR
BARZREHIFIE (2022sdqxm08 ) 3 WETT W R IF AT 52 H 42 5 H (HRM201807) 5 3 & A4 R A H (2023qdgxz02)
FE—EHER N DV, L W BB TR SV O M RSB ST, luo_jsh@ 126.com,
BSEE R A 0 R, Lo WL S ORI, 2 F SRR R SHLEEBTSE , 1005418392@ gq.com,



88 R

%2 ¥ i

544

500-hPa circulation of the eastward type in the mid-high latitudes is flat, and the strong precipitation is

located on the west—northwest side of MCC; the circulation of the northward type is meridional, with the

strongest precipitation located on the south—southwest side of MCC; the in-situ generating type has weak

guiding airflow, scattered distribution and small range of precipitation and the precipitation is distributed

in the areas of large TBB gradient. (3) The strong convergence of cold and warm air in the eastward type

and northward type leads to frontogenesis, the strongest area of frontogenesis in the warm advection zone

usually corresponds to the center of large precipitation, and there is no significant precipitation in the

frontolysis zone. However, the cold advection of the in-situ generating type is weak, and the strong

precipitation is mainly located on the warm side.
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Table 1  Duration of MCC, TBB at the strongest moment of MCC and classification
MCC H B s B FFELIE]/h F iR I Z) TBB/K gt /NI KRR it/ mm

2007 47 A 18 H 18:00—19 H 00:30 6.5 180 R 81.6
2008 4E 7 A 14 A 22:30—15 H 06:30 8.0 190 | 54.1
2009 47 A 13 A 16:30—23:00 6.5 193 Jt A 89.5
2010 456 A 17 H 20:15—18 H 02:15 6.0 212 i) 75.9
2010 4£ 6 A 22 H 20:15—23 H 03:15 7.0 202 AT 60.8
2010 4E7 4 1 H 23:15—2 H 05:15 6.0 193 Jir b A g 89.7
2010 4E 8 A 4 H 17:15—5 H 0215 9.0 180 R 93.0
2010 45 8 A 13 H 20:15—14 H 03:15 7.0 180 d 1% 69.6
2011 4E 5 A 20 H 03:30—09:30 8.0 200 B[ e 75.4
2011 4 8 A 15 H 23:00—16 H 0800 9.0 195 SR 83.8
201247 A 22 H 22:30—23 H 09:30 11.0 196 R 66.9
2013 47 A 28 H 00:30—08:30 8.0 198 iy i) 94.5
2013 4 8 A 16 A 17:30—23:30 6.0 201 iy 4] 66.3
2015 4£7 A 30 H 23:15—31 H 07:15 8.0 205 ke 86.0
2016 4£ 6 A 13 H 22:00—14 H 0400 6.0 208 AT 72.8
2017 4E 7 H 26 H 20:00—27 H 02:00 6.0 200 JiHb A R 84.1
2018 4£ 6 A 13 H 02:00—08:00 6.0 207 iy 4l 26.9
2019 47 A 23 H 16:00—22:00 6.0 199 JE b A 65.7
2020 4 8 4 2 H 01:00—07:00 6.0 208 Ji Hb A AR 79.8
2022 4% 6 f 18 H 01;00—07:00 6.0 201 R 38.0
2022 4F 6 A 22 A 22:00—23 H 0400 6.0 200 Jt Ay 73.6
202247 A 5 H 18:00—6 H 00:00 6.0 193 4t 89.8
2022 47 A 12 H 06:00—13:00 7.0 196 RS 80.6
2022 4 8 A 19 H 02:00—10:00 8.0 188 SR 89.0
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Fig.2 High-level circulation system configuration of eastward-type MCC
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Fig.3 Satellite infrared brightness temperature and hourly precipitation
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