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EEmMdNNER. MBA2E, EB-XBRME £ R0F - ME, K.
Eedt RREBES YR 70kn, 65km. 7 12min 25, KHEFAFEEERHRM T
tRE, BREXKBRBRERE (v-Qi) EERESBPTAMARN. BEREEE 10km 13
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B 16 min SR FERMNBEESA (B 3) X, WE3aF, SFHRTH
EEEREE A ERESEERARY. THEKS (Qi). T (Qs) fizkE (Qh) 4%
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H=ERREMVT 7.0 km B, E£XKMSHEASERIREBRE 2R, BN 7 E
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AzeER, BHF Cles K. HKAEREWRE TLIRRMGEE SFEE8560KR0H
{f & E SRR N, &5 Pol T #8E .

;& (" 3d) #EaEEB (CNsg)y B, FEFAFRBD. PRAEREREBEN T
75km@E. SEWMMNEE -8, HHETHAKEEERECOKkm SRR MEXLEDR
W EFE IS WA (CLrg) Mk (Cleg) SRMEK. FEk Cleg M1 CLrg =2 &
WA T 6.0 km B, #FmBEAREEBAT6.0km BE, HPEEmFHKE FE.

Fid (B 3e) BRKGSEmR. HEASERABEE LR TIAWMAK™ES
B, REKGHEELERIREESE, 6.0kma4ZEAE 1.0ts™, AT XERMA>E
EHREBE, REXD 378 1¢s7, BAHKRTE S K ME 5 &Rk
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min ftE, 24 min ME B Cleg I BIEK (B 3c), MAR CLrg. HFHELH 16 min
Bt L CLrf BB A 4T 5 CLel 34 (E 3d), M VDV K EEHENN. BAX
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Ao MR H -t BUTERHE =8 MKARFRE S &Mk 7 O0RE 2 o)
(RTAAL). M EESME FIRILI R ER RS S 5B E,. Hi
PIEA Rz R AR B AR PNERLD. IHERFESRE N - i
PRME. CHE 97709 AT 97708 B utHIL, B SRR T 5 IR S A 1 B0 b ) 30 I
. M ERiskRamm mEREARREMBEL, R2FR. R2HM rBAES
] i B B SR PR B RT 3 min B AR OB A E TR BRI Y HLE AR A R AR AT
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X2 97708 EZiAtk, EPIBREEN 3 min 97709 B & RGBT IESEH LR
(FILZANE FAEAa (RO548E BT

vkt NUvi® $ * Pei(t) 4 § CLci VDvi - ¢

86.4/6 3.1/4 88/ 1.0x107 15/ 2 81.8 /95 B
164.2 / 8 29.4/18 7.1/ 43 %107} 1.7 7 0.01 133.0 /81

R CNis " 1 CLris” ¢ CLii(t) 4 CLes“* | CLis* | VDvse ¢t B
949 / 7 18.0 /19 34,1/ 36 37739107 | 191720 | 43/4 193 /20

1346/ 6 26.3 /20 38.1 ./ 28 1.0/74x107*| 278/ 21 99./7 325/ 24

%1 CNig t ¢ CNsg™ | CLig { CLeg™ * [CLtg“ 4 t | vDwT} -
1471/ 11 [0.1/68%x1072| 148/ 10 142/ 10 84.1/57 | 142/10 [ 1967 13.3 -
519.2/25 |04/78x107 263/5 27275 308.2/59 | 894717 676/ 13.0

T v CLrif* + NUrft 4 CLif 4 CLefy | cL“t | vDu™?
9233/663| 1780719 [08/086=107* 221,24 |2826/30 | 3597,/39 | 801/R h
981947 | 1665717 [1.9/0.19%x107°| 164/17 | 253.0/26 | 438.4/45 | 1056 / 11

Kt CNgh®tt [ CNfh'} 4 | CLsh”§} | CLch®t | CLrht [ CLght § | CLMO
140.7 / 10 3.4/2.4 89.4 / 63.5 2217157 (1727122 42729 | 05705 | 3.9/ 28
2879/14 | 614,213 127.5 7 44.3 164/57 1493/171| 115740 | 54719 | 164/57

E (D) e RRFIEFASGHR. T RRTIEMKT R
(2) BPRESRBIEE P fo CLu #h 807 R ke, EHFE 97708 . TFHER 97709 & = % iE.
(3} CLig #1 CLif 98§y i . F Rk E.
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3.1 Z=FRIKEMELE

R2PEEWABE M BEHRLER. AARPEPEHYELSEEHNEEL
BTN & F 447 S fokchr 774 T8 I &

(1) KB JLFE e mk 38 NUvi =4, s #EE: 38 VDvi K, #iK
Bk FREARE 80%L E.

(2) BEERAH T8, Blkdask (CNis) Hka 58/ FEEF (Clris) 13
B, CLris A EREL CNis K, HHE LW CNis/NMEEZ., EFEHAKFELE
R, BB LG 95%E. BEMEENKESNEMNEIERR.

(3) 96%MEBH THEHAEEH, KaFUEBEELES)IHABR. MELAK
(CLeg #1 CLrg) MIEFHKETRN FTERKER. EHEKEAOIRIFERA 70% L
A, B, BEERIAKEEREERAANER.

(4) ZWEEHZTRAKESABEME LIS TIHFEMAER. IRPBEEREKRE
B, ARERSREEEE T EE TS ANK, EEMKRBOSGEBRARR 70%.
T U T i R MR T e Al TR e K K.

(5) EMERHFTLETEABEERARKE. KEUWETSKEKAE. A
WERZKHWAKEL, EEHKSHKBR XS,

3.2 EEREERINEREXHKERATENSKS

97708 ML, 97709 BE=/EBERM. BEMAK TEETERXR2ZFEDT
35 TR B9 e 4 BN AR b 3k 4 i 2 IR R P PRI RIS B 3 e Rt 97709 B KB R VLKA &
),

MEZ T, 97709 BRiKMmB B R M, H 1642k, HHAHIE =R 86.4kt XK1
£, HFHhKETERBELRAEMA. KWEZLIE (NUv) RSB S HH
KBm, migEd® (VDvi) ffEHRTHE (Cle) FERNLRT S HEH TR, XR
KA FER K I BN KR/, FHit, kg EYRE 020 mm, b 97708 B
ZH 0.25 mm i, FREKBIMSELER (TNCNis/ TNi) FH, B 2.54/10° T
23,17/ 10° w4 (TCNig/ TNi) B 6.17 /7 10° THEZ 1.22 7 108

MFE, HIrG &Mk FEARMHA TR, B EREM. CNis d8R.E)
EFARE, EE-EAEY. KAEACHMERAERX, FMKHEABRENK. EF
WMRES9708 BEERE, X057 mm. HHTFHREREKEHAKN. EHEEHR
L3 H 6.0/ 10° N7 7.60 / 10°,

BERFAESEAEEM. A 1471 ke BINF 5192 kt, @0 T 370 kt, FHEIKEF
BABPHAMME L, M 1%EEAHR25%, HMBEESHAKEFRESKHN. BEGFA
B B R R R R M A KA, CLeg AR M 84.1 kt 1
#]308.2kt. CLrg M 142kt 1¥N% 894 kt, X MIREKEBSELARK 77%. T
EROAIES P SERBRALAENEM, LHE CLrg N E K LL,

HRAREAMETFHRMIREE AN, 5 981.9kt, H 66.5%MKEBRHGKHEELE
BH. 7708 B EHBERAEA, EEAGFHE EESRE CLif AR AR
MBEHEL, TAEHBMEEH T, FAMBHEFYERGHE/, B 0.71 mm &K
0.69 mm, AR (NU) HENK. EFFENE, RE 7709 B=P %A
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BHERGL, HEBEEZ K (CL) HERE A 2530kl eRAERIE R 3083 ki
NEZ., 97708 BT MR, CLA R EH Cleg KIBE. WAMNFHELL
97708 BBy K46, CLef iR EBHER D, Bid by, {3 CLef 1 CLef {7
RS R & S IR R

197708 Bz #itt. CNgh #ICNfh fr=4 BE&ER M, L HZ CNgh 2B H 614
ki, B97708 E=I4KkHIIE B, X—HEHBATHER/AEMHES, T &EK
EEAEERE, H6/10¥ME 5010, AATBEELESKEEN L A4 B Eg
m. REEABRBRANNM ERAEBHFHE, FE KA TR KEEERIR =K
(CLch) K EBEKX. Frbtb#de EF, W CLih #) CLsh L85 B /).

TEXT 97709 & = F & A5 i 1% B — BT 41 1

MNEIME, VTR BEZPREAEERRT 35%, WMI7709 B ad 31.3%. ZRE
HEZPHREE™4E, TiEAEROEKRE ERERAEMN HE AR 97708 =
B 191 (R3). 5% U EREEEHETE. KAEXITNsEIER, 97709 B=HE
RBEBHI 977 B KBE., ARTEHN L8 F. MEHIEETH 1844 (X3
TNCNsg). Hft4 1.48 B St 134 5T REE M SNENELEER T,
B 6.0/ 100 8% 7.6/ 100, XREEMHRT B =K E MRS e EF e

%3 BZPETFENRRAAXPEIESENRTHE
(10" %7 Hp x BREPER. SIENRERAER 97708 RE. HAREKITTIBE.)

TNh(10*} TNCNgh(10%) TNCNh(10*) Rgh(%) Rh(%)

B I 982747 1505893 | 1054046/ 1195388 | 11.96677 12,0952 3.5/31.3 96.5 / 68.7
TNg(10°) TNCNig(10°) TNCNsg(107) Rig(%) Rsg(%)

B 478694/ 15.03629 | 1334003/ 1370924 | 14.75038 7 15.01534 17/ 4.7 96.3 /953
: TNs(10*) TNCNIis(10” ) TNCLris{10") Ris(%) Rrs(%)
B 1596574/ 16.13486 | 1594848/ 1612588 | 13.55552 1444528 9.1 98.0 39/ 2.
TNi(10") TNNUvi(107) TNPci(10*) Rvi(%) Roci(% 1

K 855214, 19.62460 | 18.55106, 19.62453 | 15.94539, 15.84856 99.80 / 99.98 0.2/0.02

HALR —— Fe T LB
25x1073/32x10°% [ 617x10°/1.22%107% [6.0x102/7.6 X107 [5.9%10°/52x10

i: Rgh MIRMAHEEHNRBERREPHSHEILL,
Rip 1 Rsg S R KA MBMEA AN BE S BERENE S,
Ris fl Rrs & J &0k B HAMRDOHENELSEA SRR S TEREN T H.
Rvi fl Rei Sl R KB AN KL BERE KRB K S BB A S,
PLREABER - BN FE « BBV THASHBRNE R (THL s. g0 h2RIREHKG. E. EHK
n.

IO BEP. RPN AKBEEARRREEEFENNFGHY — EHaPESEMEEN
BREEECMNEGERKEHELHN R, FAHEFREY, B FEAER
(CLeg+CLrg) BHBREFHEN 77%. HEKER 80%. ME 4 LIEL, E&K
FREERKD, DEETASKITE, Cleg i3 8RE £ THEENE S KA
W, CLrg itBELABZHIREIE, BAFEEEH Clg FHER. BEMNESE. =
PR EFEREEKEBRNE S 25 min, Clrg P=4 i A B AE 15~ 20 min ( 8
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6), TATKERERARNEENIER. 97708 Zit. BTFEESK BEFHREX
e, MO147.0 ke HEIE) 519.2 kt. CFHRE M 1.06 mm #H0H) 1.32 mm. [mE %
g 6 /107 %) 52/ 107, 9K —PHBR. TETILMA %M 31%H) £ B
&,

LR, 58 oRIRERK,
AKSEERERK. KEZPAEREE 97709 O
WLt . 1000.0

(1) it ke bl B 7P 4 fEgE 4
i3 PR ATk A B R .

(2) TEE- S P, KipsH
HHEEEKERNK, TRkt EE
=

RE=ER (157
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Studies on Microphysical Processes in Hail Cloud

Hong Yanchao, Xiao Hui, LiHongyu and Hu Zhaoxia
(Institute of Aimospheric Physics, Chinese Academy of Sciences, Beifing 100029)

Abstract Microphycical processes in hail cloud are studied by simulations of a 3—D hail cloud nu-
merical model. The results indicate that each kind of ice particles has its generation zone and growth
zone in the cloud. In a developing stage of the hail cloud maximum production rates of graupel, frozen
drop, hail stone and rainwater are all situated in the vicinity of 6 km height, the hail embryo and hail
generation zone. From the " benefit competition” concept, the optimum seeding position for hail mitiga-
tion should be located there. Processes of the particle generation and growth in the different developing
stages of cloud are different. In hail formation, growth of graupel and frozen drop as hail embryo is
mainly by the accretion processes. The growth amount by the accretion occupies the most part of the to-
tal growth amount. Plenty of supercooled rainwater is very important in the formation and growth of
hail embryos and hailstones. In the chain of " ice crystal-hail embryo—hailstone” , if there is not
supercooled water, strong hailstone shooting would not occur. A contrast study of two observational
hail clouds shows that when the temperature declines and humidity raise at the cloud base, the quantity
of graupel embryo increases greatly because the amount by the accreting to suppercooled water, espec-
ially cloud water, is increased by a wide margin, the size of graupel is increased, and the conversion rate
of graupel 1o hail is raised,

Key words: numerical simulation; particle growth; chamn of micropysical process
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