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Fig.2 (a b c) observation and (d e f) simulation results of distribution of accumulated precipitation ( unit: mm) in periods of 6

hours: (a d) 0000—0600 UTC; (b e) 0600—1200 UTC (¢ f) 1200—1800 UTC
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Fig.3 The average kinetic energy and potential energy in the region change with the height and time( the abscissa is time during
0300 UTC—1800 UTC on August 3 2015; the ordinate is height unit: km; the isoline represents the variation of energy
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mesoscale kinetic energy ( c¢) B mesoscale kinetic energy ( d) B mesoscale potential energy ( €) a mesoscale potential en—

ergy and (f) B mesoscale potential energy

( 4a.d.g)
MCS B
2.4 3
MCS 3
( 4b.e.h)
MCS MCS :
MCS
MCS o

. B 3
( deofai) B N B

B B MCS
NG ¢]

451



2020 5 43

4 3 11 (a.b.c) .13 (d.e.f) .15

kg™ s
;(b~esh) 2~4 km o

(g-h.i)

(

2107 .

:mm) : (a.d.g) 6~8 km

i (evfii) 2~4 km B

Fig.4 (a b ¢) 1100 UTC (d e f) 1300 UTC (g h I) 1500 UTC corresponding relationship between kinetic energy variability

and precipitation( the isolines in the figure are kinetic energy variation unit: 107 « kg™ * s

™" the solid line is positive

and the dotted line is negative; the shaded parts are the hourly precipitation unit: mm) : (a d g) the large-scale average ki—

netic energy at the height of 6—8 km; (b e h) the o mesoscale average kinetic energy at the height of 2—4 km; and

(¢ f i) the B mesoscale average kinetic energy at the height of 2—4 km

Sa)
9 km
a B
( 5Sb.c) 09
MCS
(00—06 ) MCS
18 ) 10 km

452

(

(14—

o
( 5d—f)
(0
Biop<Big-
6~10 km
o

Biony <Biy Biaw <Bi g

a @)

09—10
MCS



MCS

5 2015 8 3 00—18

S107 e kg e sTh

)

Fig.5 The transformation of kinetic energy and potential energy among the three scales of regional average varies with height

09

km

12

18

and time( the isoline represents the variation of energy unit: 107 J « kg™’

line is negative)

7.5 km
MCS ; 00—06
12—18 10~12 km
B
Sg—i) 00—03
( 5g) 8 km
7 03—06
B 4
B
; 06
B
3 km 10 km
MCS ; 14—
B

« 57" the solid line is positive and the dotted

9~12 km MCS
@ B
(
7~10 km
MCS .
10~12 km o
P
MCS
MCS
o B
MCS
(62

453



2020 43 3
( 6a.b) MCS
7~8.5 km 4 km
o B el B
00—07 11~12 «
km o (
« 7a) a
8 . .
o ( 6c) 00—05  4~9 km
10 km a a ; 08—18 7~11 km
10 km
a . B MCS N
o ( 6d) ; o
10 km B o B
o 10 km ( 7b) B
B
o B 00—09 6~9 km
(  6e) 10 km
10 km B ;o 09—18 9~12 km
10 km MCS
8 . .
o S} o
(6 B (7o) o
6 2015 8 3 00—18 3 ( 1107

Jekg™ o5,

)
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Fig.7 The transformation of kinetic energy among three scales of regional average varies with height and time( the isoline repre—

sents the variation of energy unit: 107 J « kg™' * s7'; the solid line is positive and the dotted line is negative)
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In this study the MCS process under the background of Northeast Cold Vortex is simulated using the WRF
model.A Barnes filter is used to decompose the model data into three scales which are then substituted into the
corresponding energy equation for calculation.Next the development process of MCS energy conversion of multi-
scale system and relationship between kinetic energy and precipitation are studied from the perspective of energy.
The research results show that in this process a large amount of potential energy is transferred to kinetic energy
which provides energy for the development of the system.During the development of convection cell to MCS
forming the large scale kinetic energy in the middle and lower layers decreased while the large-scale kinetic en—
ergy changed the small-and medium-scale kinetic energy which in turn promoted the development of the convec—
tive monomer.The enhancement of largescale kinetic energy in the upper layer corresponds to that of the upper
jet stream and promotes the development of the convection system.The B mesoscale system performs kinetic en—
ergy transfer to the o mesoscale system in the middle layer which promotes the formation of the MCS.During the
formation and development of the MCS the conversion of potential energy at various scales to kinetic energy at
the o and 3 mesoscales reached its maximum.During the MCS weakening phase the large-scale system and the a
mesoscale system have a certain inhibitory effect on the B mesoscale system at the middle and upper levels thus
weakening the development of the B mesoscale system.In this process the B mesoscale scale system acts as the
direct cause of precipitation while the positive center of kinetic energy change corresponds to the large precipitati—

on center.
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