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Abstract: Based on GPM/DPR dual-frequency precipitation radar, FY-2E satellite and surface precipitation
data, the infrared brightness temperature, horizontal distribution and vertical structure characteristics of
the four snowfall processes during mature period in northern Xinjiang are analyzed. The results show that
the cloud top brightness temperature of the snowfall is concentrated at 210 — 245 K, and the snowfall
clouds are mainly stratiform clouds. The middle clouds contribute the most to the precipitation intensity,

and the near-surface precipitation rate is mostly distributed between 0. 5—2.0 mm « h™'. The echo top
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height in areas with high precipitation rate is mainly concentrated in the range of 3. 0—4.5 km, and there
is a positive correlation between the echo top height and the variation of near-surface precipitation rate.
The range of radar reflectivity factor (Z) is between 22—35 dBz, and the height of the strong echo center
is mainly distributed in 1. 25—4. 50 km. The configuration with mass weighted average diameter (D,,) of
1.01—1. 25 mm and particle number concentration (dBN,,) of 32— 36 contributes the most precipitation,
and the corresponding heights are 2. 19—2. 50 km and 2. 13—2. 67 km. Near the surface, there are more
large particles produced by the collision-convergence process, and the D,, reaches 2. 33—3. 00 mm near sur-
face. Toward the surface, Z and D,, are almost constant or slightly increase, and the values of Z and D,,
are positively correlated to the variation of surface rainfall.

Key words: dual-frequency precipitation radar (DPR), vertical structure of precipitation, echo top height,

droplet spectrum parameter
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Fig. 1 500 hPa synoptic chart of four snowfall processes

(blue line: contour, unit; dagpm; red line: isotherm, unit; ‘C; barb)
(a) 1 November 2015, (b) 30 November 2015, (¢) 11 November 2016, (d) 1 December 2018

(the same below)
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Fig. 2 Evolutions of FY-2E cloud top brightness temperature in four snowfall processes
(a) 10:00—13:00 UTC 11 November 2015, (b) 01:00—04:00 UTC 30 November 2015,
(¢) 11:00—14.00 UTC 11 November 2016, (d) 07:00—10:00 UTC 1 December 2018
(White line is the observation orbit of GPM/DPR radar,

and the white circle is the spatial position of precipitation clouds)
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Fig.3 (a, —d,) Echo top height and (a, —d,) near-surface precipitation intensity and
echo top height scatter distribution of four snowfall processes

(black line: track path)



1146 A

% 5548 %

[0 0 S =t < S o I R Wt NG = 9 70 N A=
B B2 B 08 R VORI T IR 5 2518 38 T8 g A
POE &/ N CIF AUNET T DO TR e ] S TR ES N
FIEFNP &2 RGN IE 3 AR)Z KR ik DA K
Kif K i 45 4 1 22 A0 oFF X R B R ) BEAIL ) AT LA
iR K “FE = 7V H (Houze . 2012)

2.3 BEMERSHERFE

2.3.1 FRXAHERT @ CFADs 547

I FHGE T I8 BT 38 IR B e BE B A3 4 A
(CFADs) [ 77 1 2K FAE B 7K 14 10 L 25 K4 R AE . JL A
R G K [ 5 B A A5 e B LD B A Ok CED
JiE 5 BSE F R T 1Y) TR 4R R MR A A ) R EBK A AR
oA TG OB T R K [l s B T A B )
B A TR S DA Sk J s B K IRl B Y T A
(Houze,2014) , 177 ¥k fig 5 47 b 2 B % 7K R SEAE
e B ) b AR AR i e T A% G s 1) A S B
WREIK = G5 FRAE O XERS . TR IL, S T S IR A b A
RAF = R 52~ WS, &S0k CFADs JF

6.25

5.00

10 15 20 25 30 35 40
Z/dBz

R /km

HH X R B IE . Gt TR A
KA SR R B SRR B, K4
DU B 25 R AR B 1 IR R R R A R
(CFADs) 43 Aii » |8 4a v A ] [ K 81 96 58 B B KN
35 dBz, H4 =410 30 dBz, H & A= (A 32 #R /N
F 0. 1% PUAS AN 25 T 0. 4 %8 1Y [ K 181 38 13 5 v i
FTE IR S 58 B BT [ ) il 02 1. 88 ~4. 38 km
17 ~24 dBz(a D). 1. 00~3. 75 km Fl 18 ~
24 dBz(b M) . 1. 00~3. 88 km Fl 16. 0~24. 5 dBz
(c D ,1.25~3. 75 km Fl 16 ~25 dBz(d M) .
SR R BA] acb A o d By CFADs Bl B 4ME
B AALYE » 7R B TUT A R 0 R AE S = 3 L 45
Fa RN PR AR 55 R 34— o WA A ) B s R O 3
PR+ B0 %) v 8 B 30 TR R R R R R T R
R K TR B 254 CFADs 88 )R, 2o a A6 1) 8 ik
[ea] 2 T3S e b Ho A = Al 1 km A2 A5 L X AT
fiE 2 B TR0 A TR 5 308 200 VKRB TR AR 4
[ S P S X% N ol [ S T g = N R R
T3k A B L2 B O AE 1L 00~4. 38 km Al

%

10 15 20 25 30 35 40
Z/dBz

B4 PURESERIEEN a~DFERHRHET Z WA 3 (CFADs) 431

Fig. 4 Distribution of joint probabilities (CFADs) of radar reflectivity factor Z in four snowfall processes (a—d)
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