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Abstract

The effect systems and circulation patterns of hail in Tumxuk City, Xinjiang and the area under its
jurisdiction were summarized and analyzed according to daily data in the nearly 8 years from
2012 to 2019 from the regional automatic weather station and the NCEP/NCAR 1° x 1° reanalysis
data. Then, a CINRAD/CC radar image product was used for a statistic analysis of 23 hail cases col-
lected from the region during the 8 years. The results show that (1) there are three hail effect sys-
tems and circulation patterns in Tumxuk: a Balkhash Lake low trough, Central Asia low trough
(vortex), and frontal zone short-wave trough. (2) With K 2 23°C, T850 hPa-T500 hPa 2 32°C, and
pseudo-equivalent potential temperature = 330°C, there is certain convective available potential
energy (CAPE) between the 0°C height and -20°C height, and it is practical to judge that the region
is an environment field for hail. (3) The following are the identifying indicators in the radar image
product for hail in Tumxuk and the area under its jurisdiction: composite reflectivity factor (CR) =
50 dBZ, strong echo center (45 - 50 dBZ) height = 7 km; the echo top (ET) of hail clouds from June
to August is 10 - 12 km; the radial velocity field V is often accompanied by an adverse wind zone
whose average thickness is 4,000 m and which is characterized by storm top divergence; charac-
teristic echoes, such as overhang echoes and bounded weak echo regions (BWER), appear on the
radar cross-section (RCS); the vertical wind profile (VWP) is characterized by vertical shear and
velocity from the lower layer to the middle and upper layers; the vertically integrated liquid water
content VIL 2 20 kg-m-2in May and VIL 2 30 kg-m-2 in June to August. Moreover, the VIL tends to
jump strongly before hail appears at the survey station; a large, solid triangle identifier appears in
at least 5 sweep volumes of the hail index (HI).
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Figure 1. 500 hpa height field (solid line, gpm) and temperature field (dotted line, °C). (a) Balkhash Lake low trough; (b)
Central Asia low trough (vortex); (c) Frontal zone short-wave trough
[#] 1. 500 hpa = E (XL, opm)FLREA(EL, C). (a) B/RIEMHERMER; (b) PLEECR)E; () EXKIER
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Table 1. Atmospheric properties of hail cases collected from Tumxuk from 2012 to 2019

= 12012 FF = 2019 FHEEATF REXRPKENFIRSHASYIESE

LAH AL A 0°C Z =% (m)
W K J6%0/C A ;I{,‘Uml %EPE TEH KA T850-T500 (C) = IR

(C) (Ikg™) (m/s) 5 6~8H
FME 23.1 338.2 466.6 45 32.2 3937 5000
BKAH 34 408 1383 12 36 4155 4500

DOI: 10.12677/ccrl.2020.95065 591 SR AR


https://doi.org/10.12677/ccrl.2020.95065

W <

WGt 2012~2019 A EIARET v T L HLEE XL 8 a VKB R I RS E, WK 1L ATEH:
LyKE KRR, KAEFEME ) 23.1°C, 850 hap 5 500 hpa fIH 2 iR %A 32°C, 0~6 km fE7E 3 EL
KYIAE, B4R = 330°C; CAPE E I/ B B EACR, 412016 428 H 9 H. 2018 47 H 2 HiK
M) CAPE 47y 1383 Tkg '\ 1139 kg ', {H &t A #4 UK E MRS CAPE < 10 Tkg o (A1,
CAPE B [ K/INFTAE R SRS A R S A TR I B 2 —, (AR E MUK R TR F o

4. KEBRSHBEEEGTRFNRETR
4.1 AERSRETFEG~@(CR)

L SR IR TRAE— e, R R 0 A0 7 G o 0 BRSNS T T PO s o
A 141 BGEAHT, WD 15~30 min, WE/MA 0414 R R T AR CR (€ 45~55 dBz, L
CR = 50 dBz 1% 83%.

4.2. BEEBSKESEEB~RVIL)

TR B RBIRAS B K S (VIL) Rt S 238 B B e e S AN VRS /KA, AR T A SO 32 R 7
IR [ AR, JEALX /BRI S50 IKEAPIF, ViILmax>15kgm 24 7 61, &
32.6%; 20 kg-m *>VILmax < 35 kg'm 243 12 %, 5 51.4%; VILmax >35kg-m >4 4§, 15 16%. 5 A
VIL Z 20 kg-m™?, HXTEAL, WIERIKE, X 5HFERZYRZX BRI SURKIE. 0CEM-20CEmE
BARA <. BRI E SCA VIL EAE 5 AMAII R P 23800 10 kg-m™2, HLERIE)S VIL {5 30 kgm 2, 3
A 16 MVKEE AR A 1) VIL AEERER AT H IR KIS, w2014 426 F 16 H, EIAEF w1 50 Bl4EX
P ISR B X, L VIL BFE 18:40~19:25, M 15 kg-m * BRI E 30 kg'm 2, el Kk 33 kg:m 2,

g bRk HH A PR T As RAREL, HEEEIREF s MUK E = VIL A BEAI AU, R,
TR LA TR T CR 2 50dBz  VIL = 30kgm > (5 H = 20 kg:m *) i N Hi i EA R e i X vk E
TR —. R BIFVKEREARR S a1, IR ARE TH A4 5 A K Rt ik i& E AL

4.3. BAREEREEK®m(V)

SN FE B P ORI, UKE = TR A R R4S, W12014 456 H 10 H 0.5°, 1.5°F12.4°
W f AR D =, W0 2 B, FEAS IR A PR A% v 3 T 38y R R XA X, L i XU JEE 2
Ky AAAERFTIIIRAR o 2,400 F AR A X ARy o RABL —20 mifs, TR B IX O e KB +27 mis, H
FAE R ER A o IMRJE B S S AAE AL U Ta R I D)AE, A 2 “S” BRI P gite, RUBE &
I B e s, REZER TR, HERGRT. XRRIZRIERE LIS nEsE, A8 T RERA L
THRRPI4ERERIBE 1%, AR TIKE R SR K.

PRI FE = S IR O RUX 7 R B OKEL =R AR TE RS B, T X R R e, B
AR, S RO R AR KA, HLI XD B SO R R TR B X . RUX,  RITEAR )ik
FEE T S AR 3B X (7 T X)) B0/ 0 o A7 3 R X (R T FE X)) [15] 0 vt 43 B oK s A 51 R U R R i
15~30 min (4% [ 38 R MG = i (V) R B RUBR 2677 i (VWP) R BT 73 3R UK B /M9 MR 2 21 = 2 AE 2~8
km = BEAFAEE X, P8R BETE 4000 m oAy o I MUK E MRS 5 AN A AR PR, 40
JAIX (1 ) R 3000~5000 m iRF, ¥ H B T R A UK E R

4.4. BENERZ ™ m(VWP)

T I 4> MUK E A B B B 1 EXUBE 2R (VWP) P, R ELAMIGZ B i 2 25 BB B 1 el . KU )
A5, 1201446 H 16 H. 201546 H 30 H. 2019 4 6 H 19 H (FIN&) KA (1) 75 142 ) 2 i A

DOI: 10.12677/ccrl.2020.95065 592 SR AR


https://doi.org/10.12677/ccrl.2020.95065

MR <5

7Pt RN 3~5 km R EGR BRI T AL, MR AR BRI S, WIKE SRR, th
A M ETHES R A SARZ ARIEIR A Wt ) Eik. Bk, @ IgE S et A
WX AERKE RSB S E S H 5.

Figure 2. Shear characteristics of velocity pair and wind direction and velocity shown by the VVPPI velocity field at 20:27 on
June 10, 2014. (a) 1.5° Elevation angle; (b) 2.4° Elevation angle
2.2014 £ 6 B 10 H 20:27 VPPI iR 15 Fi 7~ iR E X FAX S XUR I THFHE. (3) 1.5°MF; (b) 2.4°A
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