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Characteristics of a Short — time Heavy Rainfall Process
in Eastern Piedmont of Qinling Mountains

LIU Shengnan, FENG Dian, GUO Damei, XIAO Yiqing, WANG Jie, LIU Juju

( Shaanxi Meteorological Observatory,Xian 710014, China)

Abstract ; Using the routine meteorological observation data, the 0.25° x 0.25° NCEP reanalysis data, the
raindrop spectrum observation data of Huashan Station and the radar data of Shangluo, the characteristics of a heavy
rainfall process in the east of Qinling Mountains during July 22 =23, 2021 was analyzed from both macro and micro
aspects. The results show that, this rainfall occurred in mountain area has the characteristics of small heavy rainfall
range , long duration and large rainfall, which can easily cause geological disasters. This heavy rain occurred in the
environment of weak weather forcing and strong stratification instability. The convective cells were triggered by the
weak cold air on 850 hPa and the orographic uplift. The high — level wind divergence increased the rainfall in
Faguan Town. The convergence of wind and the gradient of temperature on the surface played an important role in
sustaining the convective system. The microphysical information indicates that the surface heavy precipitation was
composed of a high concentration of small raindrops and a few large raindrops. The intensity of water vapor transport
on 850 hPa could have influence on the heavy rain. The water vapor flux increased to 20 ~30 g + ¢cm ™' « hPa™' -
s ' at 20:00 22 July before the strong precipitation occured in mountain area. The radar echoes of 30 ~45 dBz
maintained in the north and south of Shangluo and the heavy rain is related to the merger of echoes.
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Fig. 1 Cumulative precipitation distribution from 09:00 22 July to 09: 00 23 July (a) ,the temporal variations of stations

happened short — time heavy rainfall and hourly maximum rainfall intensity from 14: 00 22 July to 09: 00 23 July (b)
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Fig. 8 Composite radar reflectivity (a ~e) and radial velocity at 2.4° elevation (f)

ARERT, 1M FR THAN 850 hPa 5574 23 S St A4
RN ik b1 s Sl R TR AR E BE i, T A0 I 5
KR

(2) I E ) 11 22 W1, 300 hPa XU 1) $6 X
TR I P A S 2 b T A0 4 i R R
JZ2 ORI FHEL R E R 23 H 01—03 I 1% 45 i i 2405
FEAGRS] 7 EHEAE T, DRERHRHIE RS 1L
R S AT ISR e B DX, A R X O A B ()
7L PHEL 4R R

(3) W 1 GO 7S, B 7K I B P /) R ik 32
— BRSO 7K S AR 7RO T 5 I T i PR
T8, IR AR DR AIE T 38 W B K RO, i 15
et BT (1) A7 Jeg b 7 A B R K o

(4)22 H 20 M 1L X 58 7K & & Z i, 850 hPa
KRR E 20~30 g - em ™'+ hPa™!
Xof TN 55 3 K 1 A T DA B — i AR AR T, K
TR R P 1 50 K PR S XX 5 KA 5 X
A —E RS

(5) AR 4 B 35 1 R AiE AT B K 93 R 4 AN By
B:22 HAPJG o A RRO I B B, (813 ROBE /)N (% 3
PRes22 H 20 Il X s Rk & e B B, 7 e 2R L P
LA Il W AL 1, e 2 R = Il ;23 H
00—04 Ay [ 7K S SR B %) B B, ¥ el — 1o M [l 38 110
HIEEE, K BB = ke 4E 5, B WA R
T 45 dBz /NI 5 01 & 5 523 H 04 1 5y [nl
Wk iml B B, 1019 4% 2l J7 1w oh 1) U RS Sl % hy 1] 5 B
T8, Ja g . P 30 ~45 dBz R /2R
2 RIS 2 7 S Sy i 6 I 25 A & e s 3k IS I AR

LI 5 ek K 1) B R
S 3k

(1] X%, TEE — R VKE RS BB B 5 Hh TP SO a6 F 52
[J]. P RER LLHh T4 ,2022,46 (1) 10 - 18.

(2] BREET XL 0% 2042, 1907 S pg i & KU F5 A 3 8 b7 I s K
BRI AT LT ]. T ARES LK 42,2021 ,45(4) .8 - 14.

(3RS, BAA I, 5K 3P, 4. 2017 4R 5 H 7 B M EF R R A FE
FRAE Rl R e R B b [0 ] (52,2018 ,44(4) :500 - 510.

[412R3CH , £, Fh AR, 55 “ IR & IR I A 7 S R ot
FEAHTLI]. WFFS4,2006(1) ;25 -26.

[5]FHm, B, I, 45, 808 JbTE — v 4 i 25 (1) J Al o e /K i IR
AT B RS % ,2018,37(5) 1277 - 1288.

LOTAURAFLR , A w ot e 25 , 452 DI P 2R T8 — YR Ja o R K R L4 IR
SYFTLI]. IR L <4 ,2019,43 (1) 29 - 14,

[7TIBEGEA , TR, IVENS. 2081 BN S5 2 R irss (1],
BEPES 42,2004 (1) .8 - 10.

(8 Ha5 5T, X H 4, 22 M. 2204 I EE 1Ly 10 F02 X [ i 548 ¥ /K 19 32 i
BEFE[ )], B RS % ,2006,25(3) 1485 — 494,

[OTAT/ING, EFW 200, 45, T2 5 SR I i [ M. Jb st
K% At 2020 :348 - 349.

[10] FfR, E3CH, Fib, 2. 4 i 3 B /K TN K8 5 M K A 1 T 7 3%
FRAEAM T[T R4 ,2021,40(5) ;1071 - 1086.

(1] 5k FAf, SRIRHET , ST, 5. 2016 4F 5 H 6 H M PC 7 R B o e
IK R RERAE T ] VB S 4S04 ,2019,13(4) 246 - 51.
[12]72MG, 46, XU5E, &5, A53% 1L 35 25— 2R = K 10 T T 33 43
M RHIE M RRAE[ T ] KR ,2021,45(6) ;1232 - 1248.

(13 ] tifl 5 AR , a4, 45, 04 B0 i 0 [ /K A 23 40 A R AE 43

L] KK TR ,2022,39(2) :49 - 52.
[ 14 A4 EBE. A IR0 B XK 2 [ ] . b4, 1992, 12
(4) 302 -314.
(15 ] Mk, IRTTRE AN R BHR A FIE S EARBF R vE R[] K88
HiPEE 2014 ,4(1) .15 -21.
.89 .



	中低纬山地气象2023年第1期（内页）定稿 82.pdf
	中低纬山地气象2023年第1期（内页）定稿 83.pdf
	中低纬山地气象2023年第1期（内页）定稿 84.pdf
	中低纬山地气象2023年第1期（内页）定稿 85.pdf
	中低纬山地气象2023年第1期（内页）定稿 86.pdf
	中低纬山地气象2023年第1期（内页）定稿 87.pdf
	中低纬山地气象2023年第1期（内页）定稿 88.pdf
	中低纬山地气象2023年第1期（内页）定稿 89.pdf

