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Abstract The Weather Research and Forecasting model with a spectral-bin microphysical scheme
(WRF-SBM) was used to simulate a hailstorm occurred in summer of Xinjiang. The effects of aerosol
concentration on microphysical characteristics and precipitation of the hailstorm as well as formation
mechanism of hail are studied by sensitivity tests. The results show that the convection of the hailstorm
is stronger with larger aerosol concentration. At the development stage of the hailstorm, the liquid
water content increases with the increase of aerosol concentration and the ice water content is the
highest under moderate polluted condition. The hail mixing ratio increases first and then decreases with
the increase of aerosol concentration. Under moderate polluted condition, there is appropriate cloud
droplet size and relatively sufficient supercooled water, which is favor for the transformation of water
from liquid phase to ice phase and therefore contributing to hail growth. Hail is initially formed by the
riming of supercooled liquid water by ice crystals, but this process is rapidly weakened after the
development of hailstorm. Then the freezing of droplets becomes the main source of hail for a short
while. However, once the hail is formed, it will grow rapidly by collecting the supercooled water,
which becomes the dominant process of the hail growth. The severe polluted condition will postpone
the onset of hail formation processes. With enhanced aerosol loading, the surface accumulated liquid
precipitation is increased while the ice phase precipitation is increased first and then reduced. The
moderate aerosol concentration leads to larger amount of hail mixing ratio and higher percentage of
hail in ice-phase precipitation. However, with further increased aerosol concentration, both values are
reduced. Therefore, we propose “the optimal aerosol concentration” that is most suitable for hail
growth.
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Fig.1 (a) Geopotential height (blue solid lines, units: dagpm) and temperature (red lines, units: °C ) at 500 hPa at 2000
BJT (Beijing time) 7 July 2016; (b) model domains and the distribution of terrain height
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Fig.2 Observed radar combined reflectivity at (a) 1538 BJT (b) 1703 BJT (c) 1800 BJT 8 July 2016 and simulated

combined reflectivity at (d) 1500 BJT (e) 1630 BJT (f) 1730 BJT 8 July 2016 (black box: main range of this convection)
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Fig.3 The variation of (a) mean updraft velocity (>2 m/s) and (b) mean downdraft velocity (<-0.5 m/s) with height in

different CCN concentration tests from 12:00 to 18:30 BJT 8 July 2016
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Table 2 The characteristic of updraft in three tests

C-case M-case P-case
I 8] Weffi/ms!  @fE/Am  WfH/ms! EEAm E{H/ms! &E/kn
12:30 5.0725 5.57 5.9385 5.57 5.5779 5.57
14:30 5.3858 7.36 6.4282 7.95 5.9933 7.36
16:30 4.2933 6.76 4.5749 6.76 4.9131 7.36

B 4 XHRUR IR IR B, =250 A 2 A S 36 DA b T K T A3 () 23 A7 1
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. ZAHSER A, KT 0dBZ (1 [E18 E o B IR I TRJ g A7 AN R, 230 12:25. 12:30 F 12:35,
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60dBz X I IG I Bk, FERIELATEE L, BGYAE FEE “9%7 —, BRIGYK
T RS PR R R, HR TV R oM BOREE R (B 7a), HULREIF— PG,
AL BEAT , A R R R OK, WO e G, I RSB R JF Hg B s A
T R G /K 5 RS EEE SRR D 3% (Gayatri et al., 2017), SHUERK
(KA JUEFE R, RN P-case H i i [R1 % 1) o i DX VS B BB Ko 9 HL B RSB X 3] e 75
MDA TR L Ll Bk R A, 1% DX N AEAE B P R 2R 5 R IR WU 23 R0 L ks R (B 1b), - BT A
XN LRV MR RER, Gl AR RE N RS .
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Fig.4 Horizontal distribution of simulated combined reflectivity and surface wind at 1430, 1630 and 1830 BJT 8 July

2016 in different tests (C-case: a-c; M-case: d-f; P-case: g-i; Black shadow: height)
3 BEAFEKRENZ = WHA SRR

Table 3 Effective radius of cloud drops at different moments of hailstorm cloud

14:30 16:30 18:30
Tave Tave Tave Tave_all
C-case 43.47 45.08 50.85 48.22
M-case 34.72 35.29 42.13 40.05
P-case 21.15 21.81 26.48 27.99

e rwve R RN Z WA BEEAR R XA, rave an 728 2 RS ) B A S 20 A RCEAR P IME, 460 pm
3.2 TR A HRRE

AT IR S FR AT DU 25 ) RORLF (K 43 A 1 15, SR 2 oK s & e AN [e) R F I B vk
s BARRC BSOS 2 . 2K BRI = A BARHE I — A EE Y&, TR T ZN &
FASRDRLA WS BB AL 7 & s R, ARRAr i B, By IR A B AURE Y IR K
BRI BOKERAE (LWP), HUALT A E B SR N RITKOK & B0 UKoKEg 12 (IWP), =/ Z
FE SRR (TWP). R4 E S, AN iR AR

Pin

LWP= (" p.qdz 2-1)
WP=[" p. qdz (2-2)
TWP = N pairqldz + h pairqidz <2-3)

o, ZBotom F ziap 23 IR 2RSS T 725 AR 2 T 78 B0 ms paie (REB BT, BLALA kg/m?s
g IRFWEK (BAKFRAD MIREGHLER, BOH kgkg: qifRRIOK K+ +HEHKED 1
RELEE, AN kekg.

ZOKBRAR SR A MOIRRHE N IR 70 A KA e Bk Gikiiag, 2017), H
HIOR TR IR = /K B AR I R it i b B 5 25 17 2016 427 H 8 HE & kB #2 79 =40 CCN
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P BRI (I VBUK B A2 L DK 42 DA R S 7K B AR P DX 38T~ 22 B P ) (R 22 A 15 D0 o AN T P mT DA H
WK EEARAE P-case BB K, M-case IRZ, C-case Hi/Ne HUUOKERRT E, £ 14:30 A7,
M-case FUKKEEZ IR, P-case /)N, 1E 14:30 ZJ5, C-case fll M-case MIVK/K A HUE T Fa
SE, T P-case " IIUK /K AR FFERIG S, BN T =50 B R AE . SOK AR B AR i@ 3 Ak
IKERAR DR — 2, HREUMAE R L. XUHE = TR E LKA N T, WSR3 5 B8
Mo T RV A ROR RGN, =M EOR BRI, =R A SRR (R 3),

ARG, IR BRI, S8 a TBOKES BEZHE L . (H2, WOKEELE M-case
K, C-case X2, P-case Pife/hy, XARMTHEHEGRFMN T, aWMREZSEBFMHILEE
/N (3R 3D, /N AR BT RV SE A TR 4, BRI AN VB0 [ vORE 1 B4k, BIRG5d
RERIR A, FTLAE K P-case KK & &, TP ETGRFMET, SRABCERMNEOR, Xt
VRESRCR RN K o X2 T AE B R LN, A& A 1A ReP R B GTE 2 M7 =K,
SEAT R F RO K A VKARRL 7 e AL . BEE I 8] JE,  BLAR P-case FHBRUTH VR E5 HCR K, {H
THBOKEEHE KR, REIRE AT A K, H%& B P-case TIIVKOKE B K, X5 Yang

etal. (2017) HIWFFEE AL o

2:5
= = LWP in C-case
e el IWP in C-case
o 2 -|[——TWP in C-case |
g = = LWP in M-case
_\l? ------- WP inM-case| [ T NN
~~1.5 - ——TWP in M-case i .
INa — = LWP in P-case & %
E N [ e IWP in P-case ¢ 3 &
% {1 H——TWPin P-case | / i
1}4 i "'--;:,'2;:::;-‘;;;;!l::::::." ...................
R e e, I e e e R
B 05 e e
0 | | I I
12:00 14:30 17:00 19:30 22:00

Bl 5 AR KSR (LWPD . JOKERE (IWP) RS KSR (TWPD R X 38T B N (8] 122 4k (B : kg/m?)
Fig.5 Temporal variations of regional average liquid water path (LWP), ice water path (IWP) and total water path (TWP)
in different tests (unit: kg/m?)

5L CON IR FEASAL 0T UKL 2= A K Sy B A5 R AR A ) 2, 1 6 45t 1 AN [F] CON K FE
N N B AR B R 25 5T B VR B S TR 5 B2 ) 2 A1 A 00 C 8 590 B S 400 DX 3B 38 Ly X ) b T
BRI Do KR4S, ZKEEFEE CON KR KM (K 6a). =ZHiX5 /K& &R K
EH A 4 km T R HEL EEE (0°CEMIL), P-case HHZARAA 0 &34 0.12 g/kg. B
CCN IRFESE K, =K EMNE W6 T, 0°CIZ UL i MK & &K, I H el LBk
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EEX L, BVG 5L, SR ZKIEEER, 2B EZR RIS (B 7a),
P-case "M = AR K, HGIEEOKR AL T 2.7 km~3 km 2 [0 XTG4 F T CCN
WRERK, AMRKE/INE (K3, —HHE/DEMERSSETE LR, ERfzKEL: 55—,
JUBEREINI 2 T AN 5y il 0 F0 N 90 8 R A VR 48 e A KA RL 7, B =K i e >, 2 3L
VR FE 1S5 Y2 A I K& B, RN RO = R, 25 Sk B Rda T R s M s
It AT Y56 N =K & AL T BT M /0 A B ) MBSV 460, sk, SE45 5 fil
KA FETE R i R 7 BT, 53 A K BT VR G ROR R, A KA RL I eI = K %,
SHIEWE AT KM, X5 Limetal. (2011) 1204745 £ —2.

UK S, PR ERA . (B 6b) MEUREE (8 7o) i CCN WK N, JIf
H.AE C-case 1, 0°CLA_ LRI /K& &, BIIE 74 WY /K & 8 B sy 1 53 Ah g Uk, HLAE 70 w25k 7 km
B, BE#E CONIREERIR, %Mo M/KIZHIE A, XAER A P-case TARMIREEMR &, AERK
BN BN ACRAR, R 2 W R PO AR SR, I TE Cocase "PAVAIRIRIEMR, T¢
JR R R 2 25 5 A R, 3540 R B U B 0°CJZ B L, O A R K =R 5
RN 7K B B X B AH AL T 0°CIZ LA, G5B RRL TRl 8 1 7 A (gD wT BUR I, 0°C
JZ3 3 km Z [AIFRY 7K S B X 3 E KA R Rl = A2, AR STRR A= BIMIIR OO S . k. KA
UK b o

UK R FEAHIAL T-30°C~-10°CIR BEJ2 FTTE M 2, W fEL s EERITE 8.5 km BT, VAR BEX UK
s P B A A HH P i P R DX TR S 5 /0, R 6P 380 5 v A L R KN AR, o TR
& EUAE P-case i K. M-case X2 C-case fix/)> (& 6¢). X2 KN —T7 HIWIRT SCHTIR, 57 5%
TR B A RO R IR & B (R S, BRI S B0 b R BRI S — 5T
TIEE R F o R, FEOLFEAREER K. —HILEEMFEUEE&MF T (C-case)
ETFRRESS, BFrLARERAR T B m A AR, D SR A AR UK S R BT
QFLPEINE, MUK B, 7R, EERR, AR RN, FEASEE RN,
it AR BN i il 4 BTSRRI B w2, A B AR KR, KR SRR B
R G S & (B 6d) MBOREE (K 7d) B CON IKEESGINTI B R, W fE i FEAL T 8 km I,
H A ZORPR KGR BB AL T, BT S IR SRR R — 5, REFE SIS, X
AT R IR E— K TR 51 M.
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Fig.6 Time-height variations of regional average mass mixing ratio (unit: g/kg) of (a) cloud droplets, (b) rain drops, (c)
ice crystals, (d) snow, (¢) graupel and (f) hail in different tests (left, middle and right column represent C-case, M-case
and P-case respectively; black contour: tempegature)

BEE CCN ¥R I, MR A L (B 6e) FIERE (B 7e) W/, BEEHFR MR E
LRI, BRI K BLABCR 8 =K. 153N, =i RN, AR TR
KB AL EE (B 6f) BEA CON IR IseH g b, TS gt (M-case) & &R K.
VKB HORE (B 76 HHEFRAAZN, M-case THUKER K, C-case KL, P-case fi/]N. C-case
VKR & BT 13:00 7£ 7~7.5 km &H — /D mfE X, BEEGRINE, ZXEEEEN, Nz
IKAEAH B XIS B R (B 6a), UiWIIXHR 73 UKL f& LA = KR S5 A2 i, B%E CCON IR JE 1
I, PEARR RN, RESRCR IR, SEUS T RS A KB D . BRRE, UK
BEHEENZWUL, CON WG I K (M-case) AR TUKE R =4, (A RE—E R, R
HZTG5 QoM (P-case) XMHIWKE R4, [ERKEES B . HER (2017) X EE]L}
TR X VKB R AT A R, B CON IRFEIE K, KA BB A L) o B I E IRox
Xz R S VK R T AR 5 2 W SRk R

SR, BEE CONIREEMIGM, =K. UKdh. SRS ESN, 52MKk, WK %S
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Fig.7 Height variations of average number concentration (unit: g'') of (a) cloud droplets, (b) rain drops, (c) ice crystals,

(d) snow, (e) graupel and (f) hail in different tests
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3.3 FHSHM R K TTER
N2 5% 8 I 2 % A S B RE X UK A BRI AR K Bk, B 8 45 T R TH CON Rk a6
B FE N R AR VKR R AR BT R BE A 18] AR AL . AR AR R SR S A S R

RC :& (3)

© QH,

Hrpr, RC AR x MAEXS oTik: QHARKR IR x P AEMIKE P ER G QHaum IR & 1LF2
PR R RS EE A R x AR WO S AR A S (COLGRAUD . U 5 VK& Al
SRIMAE M E (COLHAIL) . YU 5 UK dt il R 4E 8 (COLICE) LA KT B £ 1t R 45 1 72
(FREE). WRAEH, £ 12:20 £47, UKE&HYILF-4EH COLICE MR (& 8¢), 1)L
I B N O AR T R 58 B AR DTk IL 7%, B COLICE i A2 Hss, BRg  45 42 B
B (& 8d) BN STHRIZHHE N, 2R K AEAE-15°C~-25°CIRZ R N, EE IR I
gh. B CON WKL B AR AR URESEFEAE P-case HARXT DTk B/, X5
ESCIR BTG G2 A N AN VR A AR AR %, I H M-case T 5 HUERE KT C-case, SR
M-case H 21 JUE I /N T C-case (£ 3), {H/& M-case I = /K& RA = W EIK KT C-case,
(K M-case R 45 ik Fonf 7 AR UK 8 5 B (ARG STRRZE KT C-case ). COLICE iR 5 HL H 72
P-case K, —HMIH TV5 4 %M T 2 RN, R TTIRESS, 59— i 15 g %1
TR R 2K S BIEECOR, AT KRR A AR R 4 . B4 COLICE 1 2 ok 2
B REAR, BRSO A K AE B IS AR (B 8a) FFURIEEAT, (H L AH XS D ik B oy (] AR AL AN B 2
78 20% RS IKE— BIERG HH Sl L v kA, I il R EE R sTEk it (&
8b), FF HAZIFRAETE R T R AR MARN B —28, 7E 12:40 Z 1, COLHAIL i F2¥IAHXS 5Tl 7E
C-case 1 K, M-case HiX, P-case i/, TAE 12:40 2 J5 1) — B 8] N MIEEF AR, FHAE S
F I8 A XS DTHRISTE 75% A A7 V7 2o FoHh 12:40 X N3 COLICE i 72 1 A6 5Tk BE 22 & fiHil
FRII %, /2 COLHAIL AHXS 5T Bk A B bR IR 221 o 32 PR AE 12:40 221, VK8 E# i COLICE
FIRGE IR =R, TSR T oA RCE R, EAG AR — o KERL T, (kK &g
AKAEKE R R A, TEETG YT COLICE ML S (K 8c. d) Mzh#ih. 7 12:40
ZhE, H#RBHOE —ERIKERFHRE, BTHREETIAZKEEEEE, U
COLHAIL £ & JEf3 s fh—1k,

BIMEZ, VKRR LF2 80 oK SRR IS v /K AR, Bl S Z0d R s e 55, VKR 3 2R IE
AN R AR, RS A R A — LTk, JF HUKE — B, A S SR
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AR, BEZBONRE R TS

‘(a) —C-case
9 75‘ —M-case
—P-case

f T L 04
13:00 15:00 17:00 19:00 13:00 15:00 17:00 19:00
s 1) [54]

- < ===
13:00 15:00 17:00 19:00 13:00 15:00 17:00 19:00
s 1) I [8]

Kl 8 A CON WREEIRSS o & e B AR (o) WO 5 Bhit iR A28 (COLGRAUD. (b) ¥ 5 K B Rl iR 6 N 45
ffis (COLHAIL). (o) il S5vKafiAERE (COLICE). (d) Wi H S MR (FREE) A BTk
I 5 25 1
Fig.8 Temporal variations of relative contribution of microphysical processes (a) Drop-graupel collisions (COLGRAU),
(b) Drop-hail collisions (COLHAIL), (¢) Drop-ice crystal collisions (COLICE) and (d) Freeze (FREE) in different tests
3.4 SBRBAT K E KW

AT PR B AR A o R X UL R 4 ) R M A I K B AR A |, R4 45 T =2 CON IR
WIRAE 7 H 8 H 12:00~18:00 I IAJBL A, AL DX I )~ S M T VU RARFE K . UKAH B AR B 7K A
XA, ATRAE S, BEET PR RINE, WO R AR EAR G, AHX T C-case K,
M-case Fl P-case FIVEAHBE/K &7 HIHGIN T 13.9 %1 21.3 %o AT SCEER],  DKAHRLF G AL XS TR R
KTTERE K2 S, R NER 5 AT LAE Y, B TS R0, = AR L0 n, X
LR BB R RS 1~2 MER, XS5ERFFTERTREEER (K ed AKX, &
238 B AR PR K B S G AR FE I MG o . e Ah, BAH K B2 R A (K 6b) R
I AR AH P K AR R () 254k ;- 7E P-case H#c %, M-case IR, C-case fit/bo

UKAH SRR K BTG G RIS 5 AE S, XS T C-case, M-case HJUKAH P /K B 1
N 4.94 %, P-case /D> T 39.44 %, Bl M-case "FUKAHPR/K B A, X E5HER (201D LR
—H. BT RRA AR S, VO BK 3 ES R EANE (K& T & EEEIR N, T RIEAT),
Hrh BRI E B CON WK BRI R SEH G izl , 75 M-case H ok, HHKOH B 7K B AR XS 5T
HRZEAE M-case i K, 4 49.82 %, C-case IR 2, FHXT TTHR N 42.98 %, P-case DTk /)N, 79 21.89 %

(£ 5), MTRETEERETTRIMERMIEZEB /N (7.63~10.25%), ArLh M-case HH KA FE /K &%

KA 32 R PR B R C-case HISECR B K (21.67 %) . P-case VK/K & & BAREK (Bl 5),

{EL iy THT UK AH P 7K B S B 8 i R I & M-case, 1% 2 1T P-case UKAHM B b R Z AT Y+, fE
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TR A S AL, T M-case FUKEMBE G EEK, HHWRERAKEREZ HikE, BT
RSO i R A PN T 98 SN @i 1 s 11 evm o N e R S TS S SRS S S N 3
K

R 4 12:00~18:00 =LK B KRB B S A 22 4L
Table 4 Precipitation and relative changes of liquid phase and ice phase in three tests from 12:00 to 18:00

AL WAHBE K S /mm AR R UKAHRE KR /mm OKAH KA A 2

C-case 9.8855 — 0.1815 —
M-case 11.2593 +13.90% 0.1904 +4.94%
P-case 11.9910 +21.30% 0.1099 -39.44%

5 12:00~18:00 =—ZHiAIe G i . Pk AT UK BRI DT A K . . S0 PRl
Table 5 Accumulated hail and graupel shooting and the contribution of them to ice phase precipitation, as well as
melting amount of hail, graupel and smow in three tests from 12:00 to 18:00

FEEmm (KA BFHRE/mm KA

g UKERbE/kg  ERAfbE/kg HRME/ke
FE7K I TR/ %) FE7K I TR/ %)
C-case  0.0780 (42.98%) 0.1035 (57.02%) 1.35X10° 7.08X 10 0.82X 106
M-case  0.0949 (49.82%) 0.0956 (50.18%) 1.97X10° 529X 103 111X 106
P-case  0.0241 (21.89%) 0.0858 (78.11%) 0.91X 105 2.66 X 10° 1.35X 106

3.5 IKEBAKKIBRNSIEBIRE

BTN IR 72 73 BIAERE PEXHRL 25 (Dagan et al., 2015) BL bz XIS X 5% 7L 25 U8 (Fan et all,
2009) ZEH 5 P TR AEIRIKRE . AL EEGEANFSBRIKE TERMRE, FEMEE
BOE A UK A K I SIE IR FE « BRI SCHT AT A3, DRI B B F A 38 (Y 488 o 52 30050 348 5 ok
(Frfadh, VKBS RERORM R PG YA (BRI 3 5 SRR . AR BIRE A UK E K1)
CCN RJE, ASCHEJFARIG I EA B3N 7 4RI, WIS RIRE 35 2 570 5 5
SO BRI, FRAF BT FA G 45 B UK ST Y R VR A LR ST O T BB AR S R
ARG (B 9) o FTLUE W, BOKE I P i E IR & L &, HABALE 3.5%104 g/kg~5.9x10% g/kg
ZIRVARA, S A FERG INE TS SRR EE I 2 A5RS, KB TR A L RGEE o, AR IR A
2 fEI KR 3 I, VKECTP R A T A BRSO, (RIS R LR, B AR B 4k 2
B 5 AE. 10 f5, BT RBIUERAD, WKEMARKEERYAS], SBOLRERE RS . K
B P EBORIEAE 0.7x10° g'~1.6x107 g Z [A) A4k, B VAR E Je sl JE ok, 76 2 50 3 f51 50k
JE R PBOREE ROR, ZEBUEA M. 2 R 3 A5 SR P BOR AR Y, (R 3 RIRE R
VKB R VR A LB R — 2, ORI AR 3 A5 IR FUKE RS /T 2 IR, (H 2%
KERER, HHRT KGR A KERK, MK ERRE. B, 3T A SCHTHE T e

WX, VKT R B R A LEAN RO B R o I R BE (R i S LR AR 2R MR AR L, Horh 3 157
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SRR R BOE GUKEAERK, RIS TURRIREE . IRRIREIL N, SRk GED, K
FE R RN, B BIARTIRE AR EARR IR, BT KRER—M™ =R AR KE,
FItCASC AR T 6 HE PR R0 5 UK A AR ) SV BRI JEE ™ o 3 B 8 oy R P L K I T DL o A
M55 AR, A2 IR N A RS T TN i i RS, RIS PN LR AL, it s
URER NPT . AN, fid &K A K E R IRR AT RE S KA A 150
FHEA %, AFMIXAFEAMIZREZE T REAR, (58— PR,

%104 %107

6 T 2
5= —A\
» e

) 4 M

< II (@¢isescrssnissonen Q‘. A .
S5\ ' g 11575,
bt i b =
4z o \ s
ILi“J , .‘Q \ %
g ié S ﬁ
L] X 1R
E | g

b
A |2}

3b— : : : —Jos
1468.62 2937.24 4405.86 734310 14686.2
VRSV ()

K9 KB XEEF S RER G (B2 gkg) FPFHBORE (Bh: g') BEKISH CON BUKEERIAfL (Erhar
CEAARTTRIRA L, RO AARBIREE; BEAR 5 B SO A IRIREZR 1. 24 34 54 10 %)
Fig.9 The regional average mass mixing ratio (unit: g/kg) and number concentration (unit: g') of hail varying with initial
CCN concentration (red triangle: mass mixing ratio, black circle: number concentration; Horizontal axis: 1, 2, 3, 5, 10

times of background aerosol concentration in Xinjiang)

4 R
A AH A R R, WRE F13E 40 R4 7 %8 (SBMD X 788 B 2= — ki A pk & i FEHEAT R,

PEANDT G 1 AN A IR BE R 12 R AU R IR WA )« 2 v s B8 4 B B 7K S R AE R 52 o S
AT T A BUE AR, ARSI 2 0 BB O BB BROR B 1. 3 A0 £, )
BIARFIERE R (Ccase)s PTG (M-case) FIEEIG YA (P-case) MWL, =4
WIGHEAT TSR LA 4518

(1) Ffids CON IKEEMINE R, MR aE R RIESE, AR ERE, ik [m] e [ 558
P BIKEIBEF CON W I K B I AR AR . 2K OKE . THEERM, MWK, &

BRI, VKBRS RN RERAD . SRV, =K R CON B KM
W%, YOKS BN SR T RS, S8R, TEGRERT, ZMAEY
A BCEAR LA R TS R A 27K, S8 R T IOAH ZK S e oA R R A, 0 58 R T UK ) A
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(2) VKEHRA LT AR RL R KA R, B Rz FER ek gs, UKE 3 ZORIEA N
WO UR S5 RS, AE P-case XN REMEIR I L BHOTAG,  Bflt ki v K A AT — € DTk, #£
20% /0. VKB — BIEEG, H A St el RS A KA, B2 OB I E Sl i, g e
7E P-case "Lt C-case Fil M-case JT U 15 B {H /% g SE AR

(3)[ii%E CON KL, st porl AR K ARG N, VKA SR B /K S SE 3 I Ja j b
CON MR 3&E 241 K (M-case) W] 2[5 B A VKM BFEK P oK G R ELE RGN, 8RS Gt T~ —
B LI -

(4 (e R EEal B, SO 7 P4l CON R BEIRES, I B #r AL, 3t SCHh BT 72
FIRAABI S, VKE ) & B R R K BE AR 20 AR 2 AR AL, L 3 518 R IR
IRBE R TG A VKB AR “RAIUVTRIIKEE”, R3S 3BT THEAT H A b N B R S U
JREHR JEE o

AR AR PR HrsE Z P SR KB AR, AR BRI AT AR A
7 ) Fe 7K SR G AT RE X FEMA RN S SR o B4, AR B an 240 W B P ET I F B mT

RESS N RLADL 55 G il — B BOM, 5 SR B X L8 77 I HEAT T AL 508 .
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