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Abstract: This paper investigates the influence of assimilating radar radial wind and reflectivity, and pseu-
do observation on the precipitation, gale and hail and other disastrous weather. At the same time, this pa-
per also discusses the effect of different cold start time on precipitation forecast for a squall line event that
occurred in the south of the Yangtze River on 4 May 2020. The results indicate that after assimilating the
pseudo- water vapor and pseudo- in-cloud potential temperature at the cold start time, the water vapor and
potential temperature are increased in the observed strong echo area. As the number of cycle assimilation
increases, the negative water vapor increment mainly appears in the spurious convection of background,

and the convection is inhibited. The increase in potential temperature mainly concentrates in the area where
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the observed echo is larger than the background simulated echo. Compared with only assimilating radar da-
ta, the assimilation of pseudo-water vapor and pseudo-in-cloud potential temperature can obviously im-
prove the 0— 3 h radar composite reflectivity and precipitation forecast. The simulated 2—5 km updraft
helicity path is more consistent with the location of damage wind and hail disaster. The FSS scores at 1, 5,
10 mm threshold of 1 h accumulated precipitation in 0—6 h is significantly improved. With the increase of
cycle assimilation times, the FSS score of pseudo observation experiments compared to radar experiments
rises significantly at first, reaching the peak after 6—8 h cycle, and then the FSS score declines. In addi-
tion, different cold start time experiments show that after the background field is updated at 12:00 UTC,
assimilating pseudo observation data has a positive contribution to improving precipitation prediction.

Key words: radar reflectivity, pseudo-water vapor, pseudo-in-cloud potential temperature, data assimila-

tion, squall line
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Fig. 1 Severe convective weather monitoring in China
from 00 UTC 4 to 00 UTC 5 May 2020
(The picture is from the NWC)
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(The forecasts are released at each hour from 06 UTC to 18 UTC in both experiments)



%8l

022 A5 46 T S S5 24 BT K YR RN B TR A B AR A — YR 25 A v B 1 R AT 58

947

1.5 F1 10 mm ZFZ¢ 463 - 428 20 km ) FSS 343
K =% FSS P4 25, AHMER B EAR kUL, 06—12
i} Radar 7] ki 56 b & & 45 3% 34 50, FSS 143 1%
Y 18 A BRI T AR B K FSS T 43 8 5 Rad PO iR
AR X F Radar, 76 1 mm A1 5 mm S54% b, 0 i $2
w7 0~6 h A FSS ¥4, Mi#E 10 mm S5 %% -, 4%
BT 0~3 h N FSS {H. R4kt UL ¥ ks .
06—11 B FifiR A9 0~6 h PR K ik B i s RadPO
TG B & 16 2 AL R B 1 2, 12— 15 B BiLR A9 3
~12 h WFEKE & IED MR T Radar 35548 25, 7]
AE R R 7E 1215 B 28 48 D43 BT %o 3 1) 41 204k
P JEad AR rp A5 2 0 48 22 L RadPO K 56 8% 3l i
PS5 T 2 AR .

REXRSHR

T UK B A 2R T RS A oK L RR

4.3

S A R A A ALY B TR B 2 B RE 8
BB FRAE 58 X i R A (Kain et al, 2008; Lai et al,
2019) . P B T4 9 0~3 h )y 2~5 km |
FHIZTE B CUHD 8 3l i 42 55 KRR K 8L 9 3 1 o B
KFR . B 15 min [A]fE Hi 19 UH i\ 2] — &P 8%
g E (B 11, M 06 B i i 2~5 km i) UH
HKE i TR A SR A VK S R kA T
PR B A R AL a0 56 37 1 UH X 5 < g 0 AW At 7
FR B KRS UK B A 48 75 1E S 8 501 02 0K &L 48 s 1
TR, S Z0 P O Bk F] Ak RadPO 2l i AS W]
i CEmS) . 5 2R A AL 2 09 B, RadPO [A] 4k i % 1A
S T PR I AL PG ER RA ) R P AR B R XU UK A
V& X TR TR RadPO 36 55 52 1804 3 X ) UH.,
g5 5 i 1) 75 35 B A — 3 (& 11a,11b) . 16
LA L 2518 (B 11ce, 11d) , A 4L i 5% RadPO
P i UH B A2 5 9 3 ik 5 09 A7 B 5 Sy H2 30T X K

-

108 110 112 114 116

118°E

108 110 112 114 116 118°E

T I 1) - S

25 75

[ 11

125

175

225 275

2020 45 H 4 H 09 B (a,b) F1 16 B (e, d [A]fb i 5% Radar(a,c) fil RadPO(b,d) Hifit i 0~3 h

2~5 km b IR RE (BH32) B 12
(B35 Y R VK s 0 = B [ 00l 3 R XL U =>17 e s71)

Fig. 11

2—5 km updraft helicity tracks (shaded) of Radar (a, ¢) and RadPO (b, d)

for 0—3 h forecasts beginning at 09 UTC (a, b) and 16 UTC (c, d) 4 May 2020

(Green rhomburses and blue triangles represent the hail and damaging wind >17 m * s

! events, respectively)
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Fig. 12 Same as Fig. 10, but for Radar12 (a, ¢, e¢) and RadPO12 (b, d, )
from 12 UTC to 18 UTC 4 May 2020
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