Wok Wi = 5 B =% vol.9, Mo. 3

1985 £ 9 J SCIENTIA ATMOSPHERICA SINICA Sept., 1985

HEGFRBROYR

Ihe  RIE
P EFEB R UMD
" L

ETERKERAEHERT MBOEE, B FREEhELN, fFERETRE
FrhE, 2H0, MEANEREAN 23 M EREER. AR LA RNEL. BRXLERAY
ST B LR S 4 B T R R B X M N, (EA TR AR RRE. &
BBt T SHBARB R N TR —FRRMEE.

-, i 7

BB E(EANRESAGBEREXEARDH—FAY, RARERN, E%
TREE—ZEANLASHE, RE - ANRE,  BERTRIEKES. HREERR
H—TREESE R, BEEXNEEE, BTRARSREEREEERRILX
%, T AN TR I kB ALY, BTLUE 20 3, REMEREBRTRAKE
2%z, K. A. Browning 1 G. B. Ludlam (1962)™ B9t 7T EEH Wokinghaim &
#; C.M. Newton (1967)®, K. A. Browning (1964, 1965)%4, 7. D. Marwitz (1972a)0,
K. A. Browning 1 G. B. Foote (1975)" EIAARTETFEENBERESR; [N K
Cynaxseymmze (19670 S THPEREBRAHIRER; A, T: Chishalm (1968)%, 1. D.
Marwitz (19722)VHR (T R kA B AR B R T R ARBBEAS(1978)", 8%
FRERE (1980W, LEHHES A (1980 FRTETHENEREER, %,
ERBMNEALR LESAHNRAEERTR T 30 £4,(HEIE 88 R EH1 06
HLMX T EEE TS MERERAE.

HHEE, FEADHERAGBRESISETHEHERTEER. REGE
ER(dBRERS) bR K EEEFEREABHNSY, RIEEEERN = AL A
T ERY A, MIBAE, b TSR — B A B E b 58 B B A Bk A R
EXE YR RAKEERSERERK”HIIERLIESR, B R—ARE.

HRrRR A T—ARMEAakESR(EI 1980 £6 A20HHER), EA{
BT AT RGBRI, EXx—HRZE, RNXERAT LM EULERERNESR. X
ERITBT TR X %30 MRAKER, AEEfhRE 23 M EROMTOEH. U

1984 s£4 A 13 HUgE, 6 520 BB B,



3 IRES: BRERRAHL 261

TRIEATEN.

=, BETHa xR AR E

B, RAVOB RS BMRNERLE R, RERIINTE.AEEZSRES,
HTHSERFHRBREH)BR . BEAEE HEEZ  ARBENS REABEZTY, B
M RERIER 1975 20 1977 £4 I HIRIEEE 42 MEZUOR: 1977, 1979, 1980 40
1982 SEFBRBLY 57 MERHREN. ER LT, AIGHTELBENEITHE.

%1 UEEEONEE SR RN

—_—
U | moEm)
nF BRE | F OBl R | 2R o8
R 7] Bk

HIE(1975—1977) 5 14 3 1 19 42
i (1977,1979, 1980,1982) 4 11 [ 4 22 57
= & ] , 35 9 5 41 1 99
I S E (%) 9.1 35,4 9.1 5.0 1.4 | 1000

EXEN O MKEBET, RESIPBREBR.AL01%. EARBEP, BREES
HABIRE, S H.4%, KERFREBHE. AEEERBAKEE . BEHARES,
WE LR, FHE 354%, 9.1%, %1% B 5.0%, UBRMADHSMMARHER, ZRE
HEET., £%2H, RIPIHEXBRHANABS L MASTIRREE S D FIE
REBNRES LU REZL)., REGHE P=D/M, ERERHERBETHE,
EA—REZHAEBRREE 1 %0, LR SEREENTIE. B PETHE, B
BREREEERKR,P=714%, ITYNE, Y5 LR BEZRY 1% WEBEEBERL I
W, EFERIRESDRREN 7.14% , BEEZATHOE (1%), HEHRAAR 2.0%),

%2 ZRVRORBINL

T T ew
R Fok [ # B | & B swg | & i
EOW R
KinES 1 5 3 2 o
BRUME AL M&) 9.1 35.4 9.1 5.0 41.4 100.0
REHESHE D(%) 65 5 12 10 8 {i]]
RENEKE P=D/M 7.14 o.M i L32 2.0 0.19

%48 (1.32% ). HBE0.19%)BRE (0.14%) B, FHHE . BAKERNEEL
BRERRA S0 FLL L. FULREHEFREHVRCRERA.



262 x ] B

R

9 &

=, BERERANBEAER

BERERIFENRREAFEARD, & K. A. Browning (1964), T. K.
Cysakeemnze (1967)°, [. D. Marwitz (197207, F RAEFIRE0(1978)00, 8% 3
TRETTENRRRNELBEEYU EEHER AR 2R, HAEEL b,

B BOER RS

. BAKERIE—PMREWAKBR., CARTHEAZMRESRERR O #
. AERFRAER. PBRABEEARLES —TREAR, BRREINTRESR. &
A ER, Il L TR B R ERE N ENRFESAN LA SR T RS KRS
&ITE. BTE—SREMIE, AR ERTHE, % Fleming BREMFET 9 Mz
AW FAKBR I H T REERER, 522 AL,
BEAERATAEANOEAMBAHE. E L FUR, EESRE AN AR .5
[0 39 X1 (] e 3 5 F B A R X 2 U R R IR 2 RS R AR ¥, BEI, B
PR FIE A, Bk etk defh, o LTVFE , B HEE D HRETE,

H. ~ABERERRETAAHNIRE

1980 ££6 R 20 H,BIENTA 5 A0 BE713 B)¥EEN T - ARsas
HEZPY, GRHRD RHIZER REAAEE 2 b, SERMNTUEA~dnsg
WEEFR, CRENEEE. BEHENERE. ZEACYRXG—BEAAN LR
S, ENXRERERK. ZRREEAEBHN.

feXdtt . RITEE 3 PAHATER N LA PELRER (19350£6 A 201,
16K IE) R T BAUSSE Fleming BR(1972 £ 6 218 16 B 30 &), BIIWAEREE
RER ;1. HEATR,FAMERTRBEEHER, T2EU REEERE. BR, £
(170 Peming BRAVEAEE o AN, BE 450 £ 08, BFRKE 250 20 R, HEHE



~

3 EELEE: AREBROWE 263

i 4

10 20 30 40
ENCAE)
B2z 19806 220 HARER 3 FRARSEAE RATtE
g RHI B R ERE 2. EREFHELE(10E 6 B20H 16 1K
AREESR. 20 AEHBHERK: 5 00 4r) b FEEHy Fleming BMJ(1972 €
HBFRA: 324 . . H21 8 16 B 30 43),

ERPERE, BAKEERYE 78 XD, ANGTHRERAFANMNBHEEEN
—A B E , R TN EHKE, EHER/N,

RAHE—Blg +45 B, RAESUMRITARHE, ZHTEREEAAER
BERNTENKE, RIS ABRMRERER. SR, BHEX—MEENREES
P FHBEEEFR .

z, %Eﬁif#ﬁ»ﬁ%%ﬁ'%ﬁ

WERITHET 2 P BREER, ENEAREETRFRAEMAR. Kb 10
ARAXRA, EETMEX, B4 LBAMRETE. AFEFORGEZNEBRAE
Fleming B (1972 % 6 B 21 H)™; Oklahoma BR (19635 5 A 26 B)¥; Geary B
(1961 % 5 A 4 B)™; Wokingham HE$ (1959 4£7 A 9 H)"; Centennial B# (1967 £
6 B 29 B)™; Graver B8 (1970 £ 6 A 185)™; Morgen B (1970 £ 6 J 15 AP
Albeta Z# (1968 4£ 7 F 28 H)"; Canads R (1968 £ 7 5 25 H)™PLEK Kest R
(1974 &7 R 18 H )%,

B AKEIE 1973458 A8 E, 197657 A0 R, 1976 7 A 12 AR 1977
F£7 A1 BENAERBRV BETE1973F9 A20R,1974F 6 4128, 194 &
6 429 A 1980 &6 520 HSEMERERSY; 1973 £9 A4 HABER™;
19752 6 A6 BR 1576 45 6 B 4+ BUOERBR UK 1977 48 R6ARM 1979 £ 9
A1 ASHEBRIE, ;

HYETE.RIIBATRIT —EBAKREER, @ﬁ&ﬁ&ﬁlﬁ?%miﬁﬁ%ﬁﬂ
HNERE. 48, HREHET—EEREER, ERNZARECINIRE, RS



264 X = ] F v &

%3 ANGEEH=HHY
S 1 2 3

LSRR, BEERL | 432, RERTRE S OL
ol el AR 51

HERK N )= b B, Dapx~1—3cm, BRE Doea<l—2cm.
D,n>3cm
AHE RBOIBRE S RO K
¥ (k1 BWER) C O BWER x?ﬁ%‘%%‘z
Bl | R [ Vaas | Hom | &8 | Vaen | Bam | &8 | Vi | Ao
BHEE 14 5 158.5 9.0 3 31.7 7.3 2 o =
it H 13 3 41.5 4.7 6§ 1.1 1.4 4 0 -
FE » 23 8 10B.5 7.4 9’ 9.4 5.4 & 0 -

R L p————

AFIA. DEIHER(RE 3), LB ERP SR AT —E 2R, XTHRERRE
55 B AT RER P i B B R 2 oY SET R RVR A » T A R AU e s iR
MR TESTR. AT AERITEARERE—FEERE BT, X RERHE
AREZE.

BERMNM LR, H%TE&WS&&KB&E(E%) LR B, BT IR
REERARAHNAE R BEEXME S, e INEBAENREF AN, A
BRABRERTERTENRE, BLANREEM.MAERERTE. WREKEE
KEREAXSREZNE. BRFER BT R=2.

FEIBGHTHOAERNZARE, F—HRARBRBRFEREMZEAD
BILLL) B T RAREERE 3 EDRLU EEKE, B E RS R E. BoRBAKELRSE
CBRTEATRE, RETRAREE 13 EXNKE. ESRNWERRILKEREE
1—2 ERET. WFALN 23 REBRERGEH (X 3), RHERP BRI LK Y
Z(&E 8 R 9 W) BHHF 6 FHORRK, RPESHLLERERE KBS E—%
AL AR REBRETAERER,

ERGITEREFANT, BRKEEHIH (2% 2) RERRABRRERKE
B EN—RE AWt S-S 2 S, s RERE R R E R 1980 &
6 A20 Byt BB —EM, FH3X-KHHRIHTRIX—FRA, HRFTEE
. BEEX A EEYBERER T —ERET AMBNRE, XS +& E KT
MAFAREAT. SRBRIGARUNY, EERKEBRT, BREBERERBRNEE
AR(LE 2), :

RERMNFARLBREEN T ABBR BRI RITH AR

EXRER MR, BRIAIEMRT LA KEERDE . =53 HEE VI
FERIESOMET, AT RET AL BH &R, 3L, RONRALR B3 MER
BEitibix—RE. ROGFEEYN: FHANEAEASRERRRTRAER. S
BRIEREE 1-3 MR AHNTREXER. HETESKERNZRE,BIICELH



ER | EEEE; BEEBRNATE 265

TEH R E B E N RO A = M E I (WER), LK RBEHEX (BWER), 4
AR PO X (BWER), MEABHEBEE (UWER) (L#3), RIMEBTERI@EOK
B EEMBE, ERAEEIIMAERER T ESRER,. TABRA . LRREEXS
TRASERS, LV = 0. iR 8 A KMH R BERXAESERY 108.5km’,
BNEXATERBERRAESEF (9.4kn’), TNIZH WER ZRIHR. WEH
FHYEWEEHNHEEEN. AR — T RESETNNRE, SITaEE—5W,
(A B & TS B, P 5 AT E R T BN, X RS BB 8 BRI 2, 2548 T 5
AN RRABRO EASENEETRE,

— ki, B AFR LA REERE XY LrEisEe, RS, s
FABEPX ; CMEMN, BWER EKfik, # 3 Rl#EE Vo> 0>7, (TRABS%E),
CHEAXOEABMRER (E--2OMHE A5 LR SHBTE 4 (MY BWER), B4
XB|THE=2% (UWER) B, AR, 4 LIS HACRID: B X P RS th 80k, B
U—BEBREATE. XCHFRETE PoRRAGFERNEHER(GRFIER
SEHESRMRSEEN—H8E. FLERGER(KNERSERRBR)M TR
* (108.5km™), 3 5 H 875 (74km); KR TIIRFRBN LR SHE, B85 7
TRABER. EHRHERBEBAFE(IEU LRR), AR THERBRE RIS
KEY (Dox > 3 B2K). ERER.E=XBEABR(EREEER BZ)NHEH BH.

AT - B

RERIIOTE, TLUB L T .

LBREBREE—PREFAR. BE—HELMENFARN LASRAT
MESWHESHER. WWEEE. BEEEKMEEEEEAFBRRENLMT LD
HE.

z RIS FRHED B A B RERE/D(E 99 BRHLOUHIAT 9 90.AE
CIERNBROEFEN(ELRBERIRER S 65%).

1 2 3
Ciw‘_\—f'\\.._____ __; rﬁ'_f‘\._\_\—‘\ C/_(_ ~— ~
xma#ﬁm&z’ A A B EEE I A Bl

B4 ZRBHEEREATRA

LERAYFBAKERERT HETENER, HIA - LERRERRERT &
BRRE, AXRHH=ABREERNXNEFHOEX BRI AFEAEES £



266 x = B % o %

UEERHEEXER. HREHAFHAN LASHFHENBEREHIESERE

AL RS

4 B4 BHTERRAGEROEA(AEEASEN 1,2 513 %), ZHhmaky
FHEEEHET L 3 RAE ¢ B0 8 RIERXA AR LBA (1 28) S/ h 2 R) FR
WA XA R AS B xR E T EERBRAEH(LE 3).

$ % X ®

[1] Browning, K. A, and G. B. Foote, Airflow and hail growth in supercell storms and some impli-
cation for hail suppression. NHRE Tech. Report No. 75/1. 75, 1975.

[2] ®ER. TRE, ATHBS, BB, 5, 2041 ,1980,

[3] Browning, K. A and F. H. Ludlam, Airflow in convective stoxms. Quert. J. Roy. Meteor. Soc.
88, 117—135, 1962,

{471 Newton, C. M, Severe convective storms. Advance in Geophysics. 12, 257—308, 1967

[ 51 Browning, K. A. Aitflow and precipitation trajectories within severe local storms which travel to
the right of the winds, J. Asmos. Scin 21, 634—639, 1964.

[6] —————— Some inferences about the updrafe within a severe local storm, [. Atmos. Sci., 22,
669—677, 1965.

{71 Marwitz, J. D. The structure and motion of severe hailstorms. Part 1: Supercell storms. [
Appl. Meteor, 11, 166—179, 1972a.

[81 Cynaxeenkmse, T. K., Jluskensie ocazxu d I'paz. Tuapomereonsiat. JI. 412, 1967,

[91 Chisholm, A. J. Observation by 10cm radar of an Alberta hailstorm in sheared enviroment. 13th
Conf. on Radar, Meteorology, AMS, 1968.

(10} TH4:, KEMS, 1076 ERKESHEAT, 2BATERRTHERRS, BT, AXNRTASY
EFE RN, B+ KETATEEWA. B2k, 66—76Mk, 1983

[11] Yang SongXi ef al., (FHM%), 1980: Amlysis of the echoes and the hailstone microstructure
of a supercell hailstorm, 8th International Conf. on Cloud Physics, Clermont-Ferrand, France.
July 15—19, 1580. 303—306.

(2] ASFEEH, EERMkES. BEdit. L, 220 |, 1981,

[13] Wang Angsheng ( EF%) and Xu Naizhang (ga7yk ), Beijing hailstorm probing by using Sem
radar. 21st Conf on Rador Meteoralogy. Edmonton, Alta, Canada, 1983a.

[14] EMs, RI7H, BABRERTREE, KSRE, 1, 8510, 1983,

[15] Wang AngSheng { F&% ), Radar spplication on research work of Cloud Physics. 21st Conf.
on Radar Meteotology. AMS. Edmonton, Alta, Canada, 1983.

[16] Wang Angsheng ( £F%), Xu Naizhang { % 753#) and Huang Mciyuan { #3%5C), On the charac-
teristics of the physical processes of hailcloud. Bth International Conf. on Cloud Physics. Cler
mont-Ferrand, France July 15—19, 1980. 519522, 1980.

[17] M4, B, FARBREmERTNE ms%&#%&azﬁmiﬁéa,-&m, 1981,

[18] EHE. RET KEMHBHLET AT, 2, T6—84, 1978,

[19] Foote, G. B, C. G. Wade and K. A. Browning, Air motion and hail growth in supercell storms.
9th Conf. on severe local storms. AMS. 444451, 1975.

[20] Chisholm, A. J. Alberta hailstoms. Part 1: Radar case st
nograph. 14(36), 1—36. 1973 -

[21] Marwitz, J. D, The strucrare and motion of severe hailstorms. Part 3: Severely sheared storms.
7. Appl. Meteor, 11, 189201, 1977b. .

[227 #ME<RBNT, WERE DR, 2EATERESHEEASW, #iTs 1978

(23] =MEEXSFEER, RN MR, KSR, 1976, No. 2. 6260, 1076,

[24] WX, HWE, KN IHE BEEEANEOWERNEERN. BESK B 58—63,, 1983,

udies and eirflow models. Meteor Mo-

"



I ERE%: BREABRAFR 267

THE STUDIES OF STRONGCELL HAILSTORMS

Wang Angsheng Xu Naizhang
(Institute of Atmospheric Physics, Academia Sinica)

Abstract

Some strongeel]l {(supereell) hailelouds from which only small hailstones fall vn the
ground have been found in China. Authors have checked 23 strongeell hailstorms whicl
happened in the eountries of China, America, Canada and England ete., and pointed
out that some strongeell hailelouds only eaused light damage on the ground. Althougl
those etorms had typical echo struetures of strongeell hailstorms, i.e. an overhang eche,

weak acho region and echo wall, they did not cause heavy damage. Finally, three kinds
of strongcell hailelouds are given, and the eauses of the new phenomenon are diseussed.



