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Abstract:

In this paper, a simultaneous observation method of a Ka-band polarized radar
and an X-band polarized radar in the same station of Institute of Atmospheric Physics,
Chinese Academy of Sciences are designed for the first time. The formation and
development of snowbands during the snowfall process of a frontal cyclone system in
Beijing on February 14, 2019 are observed by this method, and the lifecycle and
vertical structure of snowbands are analyzed. Results show that structure of
snowbands is similar but different from the four-layer structure composed of
condensation layer, aggregation layer, riming layer and melting layer of rainbands.
Snowbands only contains condensation layer, aggregation layer and riming layer
formed from seeding of upper layer cloud to lower layer cloud. Multiple snowbands
continuously generate and develop to maintain the snowfall. Horizontal wind speeds
vary from layer to layer, so the three layers of a snowband may not be arranged
vertically. Snowflakes are formed continuously in snowbands until condensation layer
becomes empty, and the cloud splits from this layer into multi-layer clouds and then
dissipates respectively. It is proved that the dual frequency polarized radar
simultaneous observation is necessary and efficient. It complements the observation
of snowfall by Ka-band and X-band radar, and enriches the understanding of
snowbands of frontal cyclone system.

Keywords: polarized radar; cyclone frontal system snowfall; snowbands structure
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2800/3500 (4:5)

Nyquist /5 +7.52m/s +21m/s

+30. 10m/s
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Table 2 The combination method of IAPKa and IAPX
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Figure 1 vertical scan echo of IAPKa in seeding process
(@) (b) (c) are Zun. V and LDR obtained by IAPKa in DTB scanning from 8:32 to 9:23 BJT
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Figure 2 (a) IAPKa variable Zyn, (b) IAPKa variable LDR, (c) IAPX variable Zpr and (d)

IAPX variable pny obtained by simultaneous RHI scan of IAPKa and IAPX at 9:30 BJT
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Figure 3 (a) IAPKa variable Znyy, (b) IAPKa variable LDR, (c) IAPX variable Zpr and (d)
IAPX variable pn obtained by simultaneous RHI scan of IAPKa and IAPX at 10:36 BJT

8



10: 36

10 H 10 01

o/ (a) 3 9/ (b) 3

7 3

8 3 8 4

i 5

7 3 7 -6

-5 -7

g s Lol e :

= 5 13 £ 5 -10

5 14 5 1

% 4 -19 g 4 -12

21 -13

3 %2 3 14

2 2 2 EF

éé -17

1B Rlhecy (13 i N o
0N —— Unit:dBZ Q== Unit:dB

0 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Range/km Range/km

10 3.0 10 1.0
2.7 0.95

9/ (C) ' 2.4 9/ (d) ' 0.9
\ 21 | 0.85

8 1.8 8 0.8
15 0.75

7 12 7 0.7
0.9 0.65

E 6 0.6 E 6 0.6
< 0.3 < 0.55
£ 5 0 £5 0.5
= p 0.3 > 3 0.45
0.6 0.4
T -0.9 T 0.35
3 93 3 03
15 | 0.25

21 1.8 211 0.2
i i 0.15

1 2.4 11 0.1
a3 27 ™ 7 0.05

o : Unit:dB 0! : 0

0 5 10 15 20 25 30 35 40 0 10 15 20 25 30 35 40

Range/km Range/km

12 53 46 3 WL B S 7 T ELAE A FULE IR 4 b, B BN TR 3k 24, K

T REEZ) 25km,
412 55 46 4 IAPKa #1 IAPX # 4T [7] 2 RHI 34 #% 15 19 (a) IAPKa A5 & Zun. (b) IAPKa

785 LDR. (c) IAPX F97F & Zor. LA (d) IAPX H978 & pny
Figure 4 (a) IAPKa variable Zyn, (b) IAPKa variable LDR, (c) IAPX variable Zpr and (d)

IAPX variable pnv obtained by simultaneous RHI scan of IAPKa and IAPX at 12:46 BJT

12:46




10 1 10 3
9 3 9/ (b) 2
7 -3
8 3 8 b
i 5
7 B 7 i 6
£ 3 € 6 | 2
= ® :él = o :g
£5 13 £ 5 -10
=) 29 =) ‘ 11
V 41 -19 L 445 -12
T 21 I % -13
3 : 3 -14
2 éz 2 12
- -16
- ! gé 17
. sl | -3 - W 00
0/ —— - Unit:dBZ 0 - Unit:dB
10 15 20 25 30 35 40 0O 5 10 15 20 25 30 35 40
Range/km Range/km
10 3.0 10 1.0
2.7 0.95
0! (Q) 2.4 o/ (d) 0.9
21 ‘ 0.85
8 1.8 8 0.8
15 0.75
7 12 7 0.7
0.9 0.65
£ 6 0.6 £ 6 o.e
£ 0.3 = 0.55
£5 0 £ 5 0.5
9 4 0% S 4 Py
T “0.9 T 0.35
3 L) 3 o.3
) 1.5 0.25
2{ 8 1.8 218 0.2
21 ‘ | 0.15
1 2.4 1 ‘ 0.1
A L) 2.7 , P ' 0.05
0 HE Y | Elynit:ds 0 ‘ 0
0 5 0 15 20 25 30 35 40 0 10 15 20 25 30 35 40
Range/km Range/km

Bl 5 T 13 51 48 ARG T Hr, KGR 30km, EESSIGK B TR
2km R EEAL, (AEIFURTHEE “B2”, RIMH MK AR L Z RS .
B 5 13 1 48 43 IAPKa /1 IAPX # 4T i % RHI 2 # 3 5 & (a) IAPKa 145 & Zun. (b) IAPKa
355 LDR. (c) IAPX H978 5 Zor. AR (d) IAPX H7E 5 oy
Figure 5 (a) IAPKa variable Zun, (b) IAPKa variable LDR, (c) IAPX variable Zpr and (d)

IAPX variable pny obtained by simultaneous RHI scan of IAPKa and IAPX at 13:48 BJT

13:48
Bl fz
% 0
3 8 4
) 2
- 2 7 5
€ 7 € 6 -s
X 3 < -9
o a1 >
e 13 £ 5 -10
=) 13 [ 11
(9] 19 v 4 \ -12
2 4 | = LLE
%5 31p il -14
I -
gé " § 17
: } 18
34 o - -19
Unit:dBZ 0 ' Unit:dB
10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Range(km) Range/km

10



10 3.0 10 1.0
2.7 0.95
ol (C) 2.4 o/ (d) 0.9
21 0.85
8 -1.8 8 0.8
1.5 0.75
7 1.2 7 0.7
0.9 0.65
€ 6 f u 0.6 € 6 0.6
< A i, 03 < 0.55
e h i 0 et °h 0.5
% i M -0.3 OQJ’ i 0.45
o 0.6 0.4
T 5 Y -0.9 Es " 0.35
’ a2 0.3
s g | ﬂ“l 15 0.25
21 P PRk ‘»*' fh L 1.8 2 0.2
. L . L -l-l [ | 9 " 0.15
2.4 0.1
ol g%m 'i,.., P T 'ﬁ"lllllblllll% Il b?r;zt.dB o 12= 1] g~05
5 10 15 20 25 30 35 40 ' 0 5 10 15 20 25 30 35 40
Range/km Range/km
3. 3R

B T UK R B GE HEKZ I AR, B RMIKERRE K R o E 2 2
mo BT R RELM 4k S AR KZEPZN LIRS, ERERREER, #R
F 4 BRI 2km fo BRI 2 BN 5 % LV K H 4k i B PRIV R RE LS B2 4y
MRy BT B, B 2k i EEALHIUK S BEAE Y KR 2 R AR Y “5
TR B N SE NI A R I 3 2 B R, AR — Y T B B P AR S S R A
T dkm (TH, AEEE UOH T BON B ARSIE RS RS KR AL T 2kn A

3.3.1 H—IHTME

16 2112 47 (E16), Akm a5 BT (UK S e LS A 2T 55 A RERE I 21, =575 U2
TRNRANZS, LERAERES, KRR EE T E R,
B 6 16 s 12 43 IAPKa #1 IAPX # 17 [/ 2 RHI 2 # 3% % 1 (a) IAPKa [f1Z5 & Zun. (b) IAPKa
A& LDR. (c)IAPX fA8 & Zopr. LA (d) IAPX H9ZE 5 pny
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IAPX variable pny obtained by simultaneous RHI scan of IAPKa and IAPX at 16:12 BJT
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