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1 “HALHTALE, THE 665000

2 FEARRAXRBARE ST EREFR, 210041

3 IAEAZBFFRTAH, EH, 210041

4 BRAFZMECIFARLIE, FHR, 210041
. FIHRZSERL CIND3830-CCRS TR RN B kL,  LA2013—20204F 2 M H 1 21K UK B K S,
AR, FUKE BEAT = 20mm i) AR B4R E SO R VKRS KR AR, BLA% = 5mnfH < 20mm ¥ KGR AR 8 S
KB XER B AR, BT < Bmm RV B AR SUA/NKE MR AR (GB/T27957-2011) , X{EAMHT/IKE . H
UKEL . RUKEL AR AT 2 M B TR IR IR AR . S5 RR . (1) VKB AR AR SE R ESR: e TR R A
R R (1 v O e FEE =5k [RIEBRFERCR . CR=55dBz VIL=23kg/m’s Hisa, 15082 2. 8km.
(2) 6THHIVKE N AARALEFE R AT~ 10min tE I VILERIG N 5, BRIG IR LK,
T PP P A A W B AR B R AE , KUK R B 1 B T A A <4>ij<faﬂ§
FI AR BRR 2T A1 38 35 KT /NOKE A S TR A R A o
DVILFIBE R AR Z () T /J\ﬂk@ﬂ%$1$ﬁ’]1‘ﬁﬂ?a1‘m‘ ALY Vﬁé@m%ﬁ

ABEAENIRIAA R F KB I HAE -
KRB IR, TR, IR, 12 FE R, & EH

>

20mm were ed as large hail storm cells, storm cells with hail diameter =5mm and less than 20mm
were defined asymeédium hail storm cells, storm cells with hail diameter < 5mm were defined as small hail
storm cells (GB/T2 ). The results show that the forecast indexes as, (1) It is concluded that the hail
storm monomer shared characteristics. High top and high bottom structure of the radar echo, it is height
above 5 km and large echo gradient and CR=55 dBz. VIL=23 kg/m2. H4sapz=7.5 km. Has ap,-Ho=2.8 km.
(2) VIL jumped phenomenon in a 67% hail storm cells, and jumped phenomenon to the occurrence of hail
early time 5 ~ 10 min. The magnitude of the jump, the greater the corresponding VIL is larger.(3) The hail
storm cells are obvious convergence characteristics and large hailstorm cells often have mesocyclone
characteristics.(4) All the large hail storm cells VIL/H significantly greater than that of medium and small

hail storm cells VIL/H. Most large hail storm cells Hsodsz-H-20 significantly greater than medium and small hail
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storm cells. Mature stage of large hail storm cells duration is often significantly longer duration of medium
and small hail storm cells. (5) The echo overhang structure of large hail storm cells is often more than the
medium and small hail storm cells,and DVIL and the rotation speed is often greater than medium and small
hail storm monomer. (6) ET, VIL jump characteristics, TBSS and V-notch can not be used as indicators to
identify different grades of hail

Keywords: Hail grades;Forecast; Echo characteristic; Radial velocity; Vertical profile
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IKEREETHEEFN FEIRREZ —, FHBM ik, 513, KRFL. &
EAREDL AR ERKRESRR, KEERFBEANEGT, mEENRAE @M %4. hT
URBLHA RN FPEEmf a1 M e B/ RF A, 0 3 1T

AIHRMERERUR . BEEUTEEARAE 75 FE0 . oie ., R SR 2 R
I, VKB RTIIR FUE AT 7T B A B SR .

P AT T VAT, XL (2009) XTSI O N AT Flgh
R SRR AT 700, L5 (2010) sk T RMBIX 36 AMKEIIEIRAA
T RIS A S B E, IRt T UK TURAE AR, I T Ik
SUTHER T BRIk B (1M, 2008, Bsfg% 2007) + HIUKEE
FOSRIE B [ R sﬁmmwma%;wzmm\ SPRBUEHCAT . “V7 G
IASREE , AURIE T ARG, T £ (2020) . HKSC (2020) %5 A S I BOULIR S ik
P UK LA AT T 2007 T (20200 BN bi TUKEFER R . BRI BB
B ML K eyt £, TR (00 1 0 W ol L 0 51
= YR () . 34 2 [ Sl it 1) 1 SCHEE LI %5 10 26 S B %2 1%
R B = e kL, 01 7 R N TG VA R 3 R LA B

j : ’ 4a, b) + JEEL (2014) . Z= (2015) . F*

BRI GRLE A T 7 rE SRR A I O [ R

IR, FRE LSS I MR ERIEE 0°CEA R UKE R Z BT
FE o b IR FONT PR 1) PR T A L R 3 S, R = A TR S5 40 UK R P i a2k [ 3 SRR AR T
EEar i, SRR AN YA VK EAR B TIARARYE , AT T UK fa ERE VPSR . &
SCHI I EE CIND3830-CC R IA TR, WA R TRL, P 21 IRIKE RS FENREAR, Xt
EE 3 AT AN ) 45 2 K B P 7 T8 TR 8 7 [ o
1 % K

JEHL2013—20204F 8 VH 117 42 52 LKA FEAIIC 3 UK K AU 2 (2019—2020 4 VE 117
Pl ET R, RUERAVEAICERKERFD , BRGS0 E AR 7ok, sz
LTI H 2 g E B EE 7V SR AR G R B K — M gk N I A . A
BRI TAE BB R R ORME FIMICAPSEUE AR 2wl Bt IR i N s
RGNS, A7 H100° 597 28”7 E, 22° 48' 58" N) , FHiAGRIEECEE K A F B
RERITE TR, AFEAXAR R . SO R EEBPAKEE (VID) o XERZ.
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b TR R EESRAB TN 53 i s X0 A 10 3 H EAEAL DX A e KUK A B KL
1, AEAERIVE R R PR IE. KBk 655 (2017)48 tH, BARRE H T A 7 BT
UG PR, E AT e LA 2 T I AW i SR AL R PR i T B A AN AR I A5 2 75
A I R PR BN T o Dy d K PR L ORBR UK ELAR BB RO R AE M AT SE 4, BB SRR 1
HA B E IS I GRS, IR R TR 3 N5fF: L IRE EARBUR U5 AS
IMEPEWI G, BRERHCRI KN #ERG . VT, 2. K EARBURNI A A2 T B 3230
DX RV SR A S Rl K — R ol (B I X PR R Ry v, R T A,
T AHREST TN TR IR AB AL, Hii A 2 il vl UG e 42 s B 7 i 3eiiE)
3R AR SCER T 1 A% BORI VKR EAR B — 20 SR G T IARHRTE B A AT
UKEEARSEER, DUTRET TN vt . AR L L SURE R, M 2013-2020 4 EH
IR 74 OKE R T 21 IRIKE R REEATIIT . 75 B2, B ERiikeE
AR T VA B BRI AT, IR AT REAFAE S R VKL B v AE LN EA AR IX 4
TCRAEN T SEPRfE . HLBAARRUAR S EE T T8t SOR REREAT 0 B 78 11 1L (s
PErR AT SR Se B UKE AR BORE, DA SO ai i ATt — 2P i
2 AN[FISE G UKE Rk B A A [ RS AR XS B

R UKE B =20mm [ X F B E SONRUKEL X 2 4
%%Xﬁ*%%m%iw,ﬁﬁ<Mn%MSj

(GB/T27957-2011)
Xﬁttj(\ ':F'\ d‘bﬁ%ﬂ%iﬁ-‘WJZH%&%ﬁ% (CR)\ 45dB fg (Hisapo~ Hsoan,)
B E=VIL/ET) «

ﬁ A5

KUK X Z% HAR I CR 57 ~64dBZ,
N60dBZ, /INKES X B BARCR 56~

ocesses in Pu’er

oy tmri B CR Hiw  HsnHeo ET VIL DVIL VIL/H
st 8] /mm  /dBz  /km /km /km /(kg/m)  /(g/m’)  /(g/m’)

2013.2.2 W 6 61 7.5 -0.4 9.7 28 2.9 4.5
2013.3.8 il 5 56 9.8 0.5 11.7 28 2.4 3.5
2013.4.28  YL¥§15:01 11 59 7.6 -1.4 11.8 33 2.8 3.9
2014.3.22  FA¥16:42 20 57 8.5 1.5 10.0 38 3.8 5.4
2014.4.4  YL¥R17:20 4 61 9.7 1.7 11.8 40 3.4 4.7
2014.4.4  YL¥17:46 35 64 9.5 2.2 11.8 45 3.8 5.3
2014.5.5  {L¥§22:14 11 67 9.0 0.9 12.6 43 3.4 4.6
2015.3.23  YL3H17:24 11 56 8.5 -1.6 10.0 28 2.8 4.1
2015.4.21  FA¥15:35 5 55 8.0 -1.5 9.6 23 2.4 3.5
2016.4.17  {L3§18:45 6 55 9 -0.3 10.6 33 3.1 4.5
2016.4.19  J#¥219:09 23 63 9.7 0.6 10.0 38 3.8 5.9
2016.4.21  VTIH17:36 14 62 13 5 15.5 48 3.1 3.9
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2017.2.2  F=H17:15 3 59 7.5 -0.9 9.0 28 3.1 4.7
2017.2.2  {I3k22:51 19 66 7.5 0 8.8 28 3.2 5.0
2017.2.3  TVH16:38 30 60 7.5 0 7.8 28 3.6 5.1
2018.3.11  7*yH17:35 4 64 7.5 -1.6 8.5 28 3.3 4.3
2018.3.17  {LIR17:59 5 58 7.5 -0.8 9.5 28 2.9 4.3
2018.3.17  {L3%19:59 2 56 7.5 -0.8 9.5 30 3.2 4.6
2018.3.23  7H19:29 10 67 7.5 -1.6 9.0 35 3.9 4.9
2018.4.2 LY 18:40 7 59 10 0.9 14.0 40 2.9 3.5
2018.4.17  £3y116:33 12 57 9.5 0.8 12.0 40 3.3 4.2

T CRAMARMIA S I, Homs Hsom 20 B 945dBzAN50dB2 T m s Hao J9-20°CJZ R BT A XU B4R R 5 R I 95 T 70 5
VIL A E RRA/K S & VILZEDVIL=VIL/ET; H=ET-[EIJJK 5.

PRI 9 14dBz/km, 3R B UKEL R B4 35 B A 1 11 S S 26 s
FEE (BHE, 2014) , (HARFRSELIKE 2R .
BT UKD AR PR i A S S 22 S BT (RHDD o
B [P Hisan, = Tk, A R UKED R B T Husan A T. S 9.
BRI Hisan N T. 5~13. Okm, “F-34°48. 8km, /NKED X Hh
8. 1km; FIIMEVH K. PR UKE X T FAAK T Hasan, TG 30 25
S INT R HUKED, Hsan A BEAE VKT RN B AR (BUES S,

| 15 (km) aw)| 15 @) 15 oam| 1
\r&n KR IR 6 P A S 5 T B 7 R
20144E3 H22H16:42%ks (A « 20165E4 H19H19: 0933 (b) KoK R HAKHIRAT; 20134E4 A28 H15:01

TER (c) « 20144E5 A5 H22: 147THK (4D KB AR AR IRAT; 20144F4 HAH17: 207095 (e)  20174F2H 2
H17:155%4 () /PMKERBRARMRAL g AEFR
Fig. 1 Basic reflectance vertical profile (RHI) of hail storm cells. RHI of large hail storm cells
(a)16:42 on March 22, 2014 in Jinggu, (b) 19:09 on April 19, 2016 in Lancang; RHI of medium hail
storm cells (c) 15:01 on April 28, 2013 in Jiangcheng, (d) 22:14 on May 5, 2014 in Jiangcheng;
RHI of small hail storm cells (e) 17:20 on April 4, 2014 in Jiangcheng, (f) 17:15 on February
2, 2017 in Jinggu. (g) legend

TR R FAA T Hoom, (GRMED W Hsoan AEAH [F) 55 R UK B KB BAR TP AE — E 2 57
MAEA RSk X A R Z2 e AR . BN 1, KOKE X A Hsom, 25 98, Skm; o
UK AR B A o0, 9 7. 4kmAI8. Bkm, P35 y8km;  /NKEL MR BRI Hso,99. OkmAI7. Sk,
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%:18. Bkm, % EﬁHBOdBZZ: ﬁlé'ﬂz y‘j#ﬁ%%é& E(J iE%'J % o
[r I 3 - |

B2 K B AT (B PO Ao S SR B ()

20144E3 H22H16:42524F (a)  20144F4 H4H17:46713% (b) « 20164E4F19H19: 0933 (c) . 20174F2
J3H16:38 70 (d) KUKEREEFAAIIET; 20144E5 45 H22: 147038 (e) « 2016474 7 21 H17:36YL4k (f) Hh
VKB R BBARET; 20144F4 H4H 17: 07T MK KRB BAAIIET (2) ;. hAEahs)

Fig. 2 ET of hail storm cells(The hail storm cells is in the red circle).
cells (a) 16:42 on March 22, 2014 in Jinggu, (b)17:46 on April 4, 2014 j
on April 19, 2016 in Lancang, (d)16:38 on February 3, 2017 in Ninger;ET o
cells (e) 22:14 on May 5, 2014 in Jiangcheng, (f) 17:36 on Apxi

G T UK R R e B B AR B [T 38 T v (BT 4
KUK T AR TR IET AT, 8~11. 8km, “F3°49. 9km; ]
SN Tkms ZNKE R R BAKIIET N8, 5~11. 8km, 32 49

HILE20144F5 H5H22:14 (E]2e) | 20 21H17:36 (F2) ¥ 201844 H2H18:40

CEBED VIR UK e R g, 4 A 12 15. 5km. 14. 0km (R1) , ZARFKIK
BAFEHARETH. B4, HirEek T, UKEL TR SRR AN Y [t B A
BRMIETE, (HEETHE T 7% «@% ‘ IAFES H 5 H22: 14T E L 2, UK
TR AR RN (KI2e) , BRI 4 B #FETIA 14km L b, (H R R . 4812016
T /N R R = 50mm AT 7e S8R ) 420K I SR PR ORI, A86% (36K Hi ik
/K KET=17. 8km, 1H 3 Hf

I 5 2 UK 8 1) IR

2.2 FRIFRKENE

o, Hisaw—Hod=2. 8km, ~2.8~8. 3km, VI 0y4. 4km, iZ4FAEA] A 2R 5
H UK R 1A B AORH 25 R B A, 5 RTHIT 52— 35, ATHE UK E RSB R T2 —
B, 2019 san~HoPEAN R S UK MR B P E I B 22 5

TE A — R UK P E R BN, BARAN R RS UK AR Bk o 22 57 8 32 PR A Hooas,—Hozo
(KD o BT KIKE X EAR P o, H 203 K FET0, N0~2. 2km, “FHIAL 1kms HiK
B AT B ) Hsoas,—H 20N —1. 6~5. Okm, “F-¥°4-0. 1km; 7MKL KR BAR ) Hsoa,—H 209 —0. 9~
1. Tkm, “F341°8-0. 6km; HA 100%H) KUK EL K FE ELAR KT Hs0as,—H 20=0km, 59%[IH . /IMKEL X
TR, HaoH20<<Okm; RJIK 2 R UKEL AFR B [T a0 H o0 G H /MK KR BRI
Hioas,~H oo/ FAE 35 22 5, ATAE AR R VKB R AR A . /NKE MR BRI S R T
2.3 FEIFHRKSXNFLEMAEVIL, DVIL, VIL/HEFEXTEE

Gt AT E UK AR AR I 16 B RS K & (VIL) BRE, RIFITHEIKE
VIL=23kg/m’, 535 KT TH S i i B K R R B4 o (VLAY (BR S 2%, 2014) , AT UK )
WHSHRTZ—,

KUKE AR VIL N28~45ke/m’, “F¥JN3Tkg/m’, HHIKE M FE AR IIVIL 23~
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48kg/m’, ~F¥N33ke/m’, /INKEE R IEHAAVILN28~40ke/m’, “PH47932ke/m’, FHIKIKE
A ARV ILA R 5 T /NKRL R A, S BEAE AR S R e 7

ST EDVIL (DVIL=VIL/ET) , FHEASRANILIIA R . SGiit &I, FravkKEn
DVIL=2. 4g/m’, o RUKE KB BARIIDVIL NS, 6~3. 8g/m’, “F¥JH3. 8g/m’, HikE R E
FARIIDVIL N2, 4~3. 3g/m’, “FHIN3. 0g/m’, /INKEL R BARDVIL NS, 1~3. 4g/m’, “FH4K
3.3g/m’s TR, KUKE R E AR FIDVILE T H/MNKE (B MNKE AR ES. 1g/m),
DV ILAE 7H 7 38 oM KUK B A NK B R R FLARE — @ R ER . (BeiS5E, 2014)

2 8 AR BRI B TR A, R AR AR BS RN B 1 [ 0 I R B S B s, A2 F0.5° A
PRI B2 DL R BR BRI B RIS 08 2, 2 BB PARBIVILTHEAE /N T-SEBR{E,  AHR
)t 2> S EOVILE SEBRE R /N, RIS AVIL/H (H=ET-[l R IR = D, F LAFRFMDVILIY
Ao WHVIL/HRI (1), KIKERIGEFARVIL/HAS. 1~5.9g/m’, TGHIA5. 4g/m';

BYRFETES ~20ke/m', ~F0910ke/m's BRIGIEFHECR, AHNRLILIER

KR, RIBER TSR T, VIL AR 28kg 4’

PEBIATVILAFIEL6:22 (e)  16:27 (f) | 16:32 (g) . 16:38 (h) ; 201644
J R BARBE B RTVILAFAELT: 18 (i) 17:23 (j) « 17:29 (k) . 17:36 (1) ; mAflR
Fig. 3 VIL change storm cells before hailstorm. VIL changes of large hail storm cells before
hailstorm. April in Jiangcheng, (a) 17:30, (b)17:35, (c)17:41, (d)17:46; VIL changes
of large hail storm cells before hailstorm. February 3, 2017 in Ninger, (e) 16:22, (f) 16:27
(g) 16:32, (h) 16:38; VIL changes of medium hail storm cells before hailstorm. April 21, 2016
in Jiangcheng, (i) 17:18, (j) 17:23, (k) 17:29, (1) 17:36. (m) legend

Gt KL, ANASEZIKERRIGEAPEREZR G , HARSERICE P I
PR VKRG . UK E T BRI B R . a3, 2014524 7 4 HTII R UK B R HTVIL
HIL T 10kg/m RS (3a. 3b) , BRIGFRAT TREE 10minZE A (El3a. 3by 3c. 3d) , T
20172 H3H THRIKE R IR FHVILERIE IS (K3e. 3. 3g. 3h) , FFERT4AMAH
B VILES 28ke/m's 20164F4H 21 HVLI b vk 8 A v, REEEHTHH I 1 20ke/m’ (¥ B34 (&
3i. 3j) , BRMRAT FREE 10min/e A7 (131, 354 3k, 31) , WM7E20134E3H8H MM, 2015
FAH2LH S 20174E2 H 2 HVIS A H oK E S ARt SR LRI LR (gD, FEERT4
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AMEFI B VILAS i K928kg/m’s 23kg/m’y 28kg/m’s /NKEIFEH, 20144F4H4AHVTIRIA
BT 1omintHEL T 10kg/m [RIERIYS, Mi20174F2H 2 H A VK E b F2 A G BRI I % . KW
VILBRSE FFAE ARG B A B A AN B S UK R A R 1

2.4 FEIFRKENRBEEREZERENEE BFFEXTEL

I3 BTUKEL AR FRAAR (1) 4% Tl B2 PR B, UKL AR AR I A7 AE B R AR B R AIE, R ITE K
A hAJE (Fda. 4b) o PREFESX (Bldce, 4d) « WRIX (Ede, 4£) o RGE R4
4 (E4g. 4h) % (£2) .

ARKVKE NG AA T, SEHBISR (H75%) TR E: 1) X EAAZL0 kn; 2)
WEREH N 12~22m/s5  3) T BT o R MR R L RS 1/3; 4) T2 IR 3RABAR 5
SRR 3~ ARSI 8], 3B — IRORUKE M B B T XU XL TR 58 A R AR, KUK A
AR N8, 5~22. Om/s, “FHIN13. Tn/s; 1T AINKERGRE BT, Lk
AHE3IR (H17.6%) « FHRFEFRARSIR. WX 3R R XGEFE S 8K,
BRI ERE N3, 0~18. 5m/s, “FYINT. 3m/s. iR I, KUKE KX
WERFAE, KUK KR B B e el FE 5 . /MUK I AR A
RN ST Y 6 6 o e SNV €5 (B 7 K

ST UKD JA % B R @ o B 0 [ e T S jwkfa
SER, T NUKED R AR AR 17, 6% I R4S
BIeREE N 11, Tn/s, RS 1°’]E’114{Aﬂz‘%$1ztﬂ’3 j S, zl%ﬁﬁ% T IR
T 25 N VKB SR R A — %f%%wa

K4 A FSEHIKE IR0 5° A AR (V) . CR
20174F2 33 H16: 38 T RIKEHAAV () « CR (b) , BN AT E: 2014485 5 N22: 1AL H Ik E
RV (¢) + CR(d), HEWNHREREH: 20164E4H21H17: 36T LIPIUKEHAAV () + CR (£) , HHE
WRIERIX s 20184E3 H1TH17: 35T/ MKE ARV (g) « CR(h), BEIW NS 1, JNGR
Fig. 4 Radial velocity (V) and CR at 0.5° elevation Angle of typical hail cases of different grades.

Large hailstorm cells in Ninger at 16:38 on February 3, 2017, (a)V (The mesocyclone is in the
black circle) , (b) CR; Mediumhail cells in Jiangcheng at 22:14 on May 5, 2014, (c)V(The mesoscale

convergence zone is in the black circle), (d) CR; Medium hail storm cells in Jiangcheng at 17:36
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on April 21, 2016, (e) V(Inside the black circle is the upwind area), (f) CR; Small hail cells
in Ninger at 17:35 on March 11, 2018, (g)V(The mesoscale convergence zone is in the black circle),
(h) CR; (i). (j) legend
K2 WH M VKE RTINS T B ADIAE . VKB ELAR S HAR 7 B B 2
Table 2 Vertical wind shear of environmental field, diameter of hail, radial velocity and echo

pattern of hail weather processes in Pu’er

A [ea 3k FE REH e FREERT [R]

H R SR EAR/mm

FHIE L / (m/s) /min
2013.2.2 TL4419:02 6 HRERS T 10.0 10
2013.3.8 HIE20:07 5 e & 6.0 ZIREIE
2013.4.28  VLH15:01 11 R & 5.0 30
2014.3.22  H4516:42 20 Likes e} 8.5 66
2014. 4.4 TLI17:20 4 T e &
2014. 4. 4 TLIH17:46 35 e e}
2014.5.5 VL4522 14 11 o RIESRE e}
2015.3.23  {LIK17:24 11 T RX ¥
2015.4.21  H4315:35 5 o RIESRE .
2016.4.17  {T4§18:45 6 Like)
2016.4.19  j#i19:09 23 T e
2016.4.21  YL3R17:36 14 X &
2017.2.2  HA17:15 3 Like) &
2017.2.2  {I3§22:51 19 e}
2017.2.3  THI16: )
2018.3. 11  TH1T7: y
2018.3.17  YLIHIT: 5.0 26
2018.3.17  YL3H19: x 3.0 20
2018.3.23  F*HI19: H 5.0 48
2018. 4. 2 YLH18; A 12.0 61
2018.4. 17 / x 3.0 26

THORIKE N IAE CHAM2RIKE R IBAR N Z IR 2B A IR,
IR IR OK R A B B A B O RF 42 8] 9 36min~66min, ~F-3J°A50min,
HUKEL X B S
31mine 3RAHFEVE T ADKEL KR HAA [ RO B AR 2t R) 2 B Ty /NKES AR AR () 5
gpfa) (CF44°835. 6min) .
4 AN[FSERUKE NG HAR T TBSS. V Bk D SERRIEXS HE

SIMT R, 21K R AR, JEHIITBSSERIEAVR, HA 20k HBLAE R KR X 2 Lk
o, SR EIAE20144E3 H 22 H 16: 4254 (EING) 201444 H4H 1746703 (E5b) , 1
R IAE20174E2 H 2 H 22 : 5 ITEIR ) h oK B AR ik (B5e) , LR HEILE20144F4 H4 H
17: 20V 3R A /MK B AR AR (EI5a) o Ut BHAN[R) S5 2 oK BT X % B A 347 m] HY I TBSSHRFAIE
TBSSARENE N RIS IKE B —iR B R 7, 2458 556 (20100 . EBEE (2014) A
FIRE R EEE—0, BBHE (20100 W KUKEIRFRTBSSHEAT THF7T, FRHICHEBL (JKb5em) FHik
B2 Gy BRI B TBSSHFAE , {5 T ] BE A FH A W33 110 AN AN K8 3 A8 T xS ST B (K 10em)
M2 E#RAHIE, TBSSHEMAE S RKIKEMIK. EHESE (2014) XF2004~20135EHCH B

8
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