$ 374 1Y TN S W = Vol.37 No.l
2017 4F3 A JOURNAL OF MARINE METEOROLOGY Mar., 2017

SR T TR — UG A5 M4 SRS A A1 )] 9 TR 24,2017, 37 1) 198103,
Zhang Tingting, Wang Peitao, Wang Fengjiao. Analysis of radar echo characteristics of a long-life super monomer storm[ J ].Journal

of Marine Meteorology,2017,37( 1) :98-103. DOI;10.19513/j.cnki.issn2096-3599.2017.01.011. (in Chinese)

— KA A7 i e 2 BT AL 3K I 3 SR ALE 23 B

kg, ERE G, ERG

(EMTREE, 114 #EH 256600)

FEE: A AFAEZ AN FA F LSEIRE TARE NG d T — K SA RAF X3RN FH, 2
2016 -6 A 14 BAAELAPHRUE —RBEFRERATRITON. EREAV . FRLATNK
ATHBERBONEE I REBEARNMERAAAN TRSARALEGREL S, KFEPRAE
ARG L Z 8] 6 B iR B T AT EARK R R RALE] T I e AR AT AR A AR T F
AR FRA AR 0 E AR RIREKREZ(VIL) SRR ELT U A K+ oA ALK
ZAREAF(TBSS) (R BE M A6 F Ak . & & e B RS E P S AR 55 ek R oA B R R TR 5% A0 4840
HAKRKRE KL AW B FRHIL,

KR KAKE; WHAER,; Z4K8; PAR®; ARBRER

RESFEES: P406 XkFREARD: A XERHS: 2096-3599(2017)01-0098-06
DOI:10.19513/j.cnki.issn2096-3599.2017.01.011

Analysis of radar echo characteristics of a long-life super monomer storm

ZHANG Tingting, WANG Peitao, WANG Fengjiao
( Binzhou Meteorological Observatory, Binzhou 256600, China)

Abstract In this paper, a sever hail event happened in central Shandong province on June 14, 2016
was analyzed based on the conventional observations, sounding data of Zhangqiu station and new
generation SA weather radar detections in Binzhou and Jinan. The results show that: The significant
increase of atmospheric unstable energy and the strong vertical wind shear are the favorable environmental
conditions for generation of strong convection. The long-lived hail monomer moved along the valley
between two mountains, which played an important role in air mass uplifting, monomer sustaining, and
monomer track leading. The VIL (vertically integrated liquid) leap before the occurrence of thunderstorm
is favorable to the formation and growth of hail particles. The long TBSS (three body scatter signature) ,
deep and persistent mesocyclone, overhanging strong reflectivity center, bounded weak echo regions and
strong divergence at the top of the storm are significant characteristics of this strong hail event.
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Fig.1 The 500 hPa height field at 08:00 BST and the sea-
level pressure field at 17:00 BST 14 June 2016( blue
solid line represents 500 hPa contour line, brown
solid line represents the sea level isobars, red
breakpoint line represents the 700 hPa wind field

convergence area, “D” represents the cold vortex

center at 500 hPa)
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Fig.2  Topography of the northern part of Central Mountain

Area of Shandong (shaded) and the track (red) of

hail monomer ( white box shows the position and

timing of disastrous large hail events)
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Fig.3 The change curve of VIL of the supercell storm center
(dashed line ), and the area variations of regions
where VIL >50 kg -+ m™(black bars) and VIL >60
kg + m™*(gray bars)
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Fig.4 The variations of storm parameters (a) and mesocyclone parameters (b; The upper and bottom strigulas show heights of top

and bottom parts of the mesocyclone, and the middle strigula shows the layer with the strongest wind shear)



102 EIRE

% % i

037 %

SEEA KA B RO PEA B eSS K 4
FEIT )R 20 MRS (2 h) o7 OR3E = 4EAH )
A5 IR B Tz Bl S A B ] AR AR R R
VKB A I 853 2% o

3.4 =EEGTREK S ERFIE

16:14—17 .43 TRk L, AT LU 218 i =1k
T (TBSS) G5 M 4AE . Forr, 3. 4o ffy A1 4. 341 #f1
1% TBSS A7 7 W 8] fe £ HL 55 o0 B 8, &6 4 B B
2. 4°fiff A 6. 04 A 1K) TBSS L+ B, &2
UK TBSS B 1 BLAE 58 S5 F8 vt (9 B 77 1) I,
SRAZ O 1Y RS FEAE 0.5° ~ 6. 0° 4l #f | 4 i i 65
dBZ , %F 1 1 BEAE 2.7 ~9.3 km, B T K VK& (1 T
Qb v R K B A B TR T O 1) K R
WIE,

AR T 95 47 1 R 00 T Ik = RO 4
THEIAN ) 53 B hoxF TBSS K B2 i3 75 ik, KRB0 T
BT RTRI Z) AN A AR Y TBSS K (1), ik
7T X a7 o

16:14 55— I T = ARHU, 3. 4°F1 4. 3°P0
AR, 1632 =REHC AT B A5 K,
4.3°M A ik 3] 66 km L) I (K 5a),6. 041 f I
Wik F) 43 km , 32 B K VKR 19 RS FLaE 150 % 1 40 1
AR, BRI, UKE = R R, =K
B B K, R S O B ok 00 3 i A
K TBSS 3k 70 km'® (k7 2006 4F 4 7 9 H M 5 ik
WY 6. 0°Ma b)), BB K E = B & R R
HORZL B S WA RS, R K B 9 55 H FE
JEEBH SR 34 0, 3¢ B R VK X AE TR A 5 b 13
ikTe) I

@ ()

#1 RERZRFEMELG TBSS K&

Table 1~ The TBSS length with different elevation angles at
different times
TBSS £ J&#/km
fif il
2.4°MMf 3.4 4.3°MMm 6.0°MMfA

1614 13.6 26.2 18.0 —
16:20 25.8 25.5 29.2 34.8
16:26 29.2 25.5 30.3 27.0
16:32 26.7 35.5 66. 1 43.2
16:38 34.1 40.8 44.1 27.6
1644 36.2 50.0 52.5 26.0
16:50 29.4 40.7 29.7 —
16:55 — 33.4 23.7 —
17:01 31.5 47.2 35.0 —
17.07 34.2 35.6 35.7 —
17:13 — 32.9 55.3 26.5
17:19 — 34.5 32.5 55.7
17:25 — 35.5 35.0 29.1
17:31 32.1 33.7 28.8 —
17.37 35.6 47.6 45.8 —
17:43 42.9 47.3 45.3 —

TBSS 77 RF 2 I 1] 1 2 5 VK2 T 11 O
Wz —, 7EBEHET W5 h, %t 20 4~ TBSS
M PEAT SR, FREER I ZE 30 ~ 60 min B ILE 22,
HA1/5 (9 TBSS FFLzi [l 90 min, 17 V3R P
Biad FErf, TBSS i BLAHY b I 1) A2 162 14, 25 SR
]2 1743, ESAFAER A EE 16 MR (1.6 h)
Forr 3. 4°F1 4. 32404 b TBSS IR ZAFTE , 1l 6. 0°Fl
2. 4 {0 B ek BEA Hh BRI S ¥ TBSS ; 1. 5° 40 £ A
T F T A T 90 JE Y I e TR AR L3R

KIS 16:32 ARG TR IBAFAE (a. 4. 3N A A REA ST 37 i (A AR IBT Tt , FE 8 77 3% 155 km, B &b Sy RyKEL X,
BETIA 82 km ZE 4, W 6.8 km Z247) b ARHUR A S AR T )
Fig.5 Three-body scattering of radar at 16:32 BST (‘a.base reflectivity with 4.3° elevation angle (“A” indicates the spike top,

which is about 155 km away from the radar; “B” indicates the large hail region, which is about 82 km away from the radar

and at the height of 6.8 km) , b.the reflectivity profile along the three-body scattering)
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