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20 min 25 min 30 min 35 min
TQh (PKELRY ST D 19. 37 421. 94 959. 96 1258. 18
TCNfh (Frif B sl 08K Y S i) 9.07 226. 12 436. 06 493. 68
TCNgh (5 B 3L VKB 19 B T i 7.49 70. 49 102. 51 108. 66
TCLch (PKERIRL S 2 K A9 ST DD 0.06 5.59 129.57 285. 61
TCLrh (KB VR v M K3 K i B i) 2.05 65. 04 156. 12 181. 30
TCLfh K i I AR 1K 4 S B 0.34 35. 39 95. 60 122.09
TCLgh (UKEREIF BRI KA BT 0.35 12.17 37.02 56. 97
TCLih KRBT VK A6 A ) 0 0.02 2.70 9.05
TCLsh (JKEEIFS LI K 1) BB 0 0.01 0. 39 0. 82
TNh (ZKE RSB 11. 05 12. 26 12. 50 12. 56
TNCNTh (Bl H 3h ARk E i B 80D 10. 85 12.17 12.43 12. 49
TNCNgh G B 3L LK 1 B 8 10. 60 11.53 11. 70 11.73

T Bl kt; BE . 107 A, x BRBEUE.

RIS VKB R T 1 B (TCNTh) Oy 226. 12 kt,  (HUKE BRI 53. 6%, Mi#FL 1L
BLVKED LT B (TCNgh) 2 70. 49 kt, (5 kK8 BRI 16. 7%, VR L BUE 1 i
HHROR 2.2 f . AR L ) E AN b, PRI 1R I A6 T B 1) TR L
WAL ST KIS 2, K 15~26 fi5. fEME SRR S, BB EIH, HIEH L RE
(R TR N JE VKR BB AL . TEARAHI T FRi AL R 1 B R bR
LIHR . fEEUE b, 25 min LS, VRIS A0 BUVKEDRL T I 500 5 VKRR 1 450 4
FREMF AR, MR B Z/N—"5 9%, W25 min i, PKER T HEE R 1017
A TR AL R R 10" 74N, AR AL K DR T B 10T A4S, RP
81. 3 VKB R FHCRIE TR . A 18. 6 YR T8 . 176 Uk 28 48 B4l i) F) |2 A
B, B 97 Y60 MR B LAVRTE A R IR 0 . it 2 8 2T LY S B 97709 A4
W, BRI R VKB TE A £ AR, (HRR AR X UK P A ke TR .
BEPIERL T 5 — BB M, BESR RIS IR IG t B R

A 10b AT, VKETE UG B SRR e WK (CLrh) FIREFERTE (CLEh) T
HE— 2P KK, XA AR AE 26 min RSN, ZIGHE = i R AR K,
VKBS RN RN T 8 R R AR PR 55 . TS5 2 R K (CLch) BN UK E R 715
DR R I T2 2. UREDARL TR 2 o 9 R R DK 0 Bl O 3 PR 0 b Ak, i Ay
FERIRE I3 = AR AR /N . A R = A ARk i £k BT LAE B, vKE R
BERARK— T HOB TR =0 . PR A R R RPKORS 3 8 2 o 48 R ok v K i
KA. BIF 1WA LIAEE, 76 30 min i, Clch M1 CLrh o F L[] 77 A= i B MR N
285. 69 kt, ifif CLfh, CLgh, CLih, CLsh g 28 3= A4 fg RELE R R 135. 70 kt, 7K
BRIV AR I ) o HA A e B R A R ) 2 f . TRV G B ) B
A, TR BRI K . e AR A B L 97709 AN, UK
BRIV 2 /K K i FE R R v K 3 I iR, 7S A Bl ) B A il
VKB R A R B DI 2 A K £ AT, KERR T SIS % =K Kb,
FERL 2 KN 30 min DAFT, B EZ AR RIET R RKIE K,
4.2 kEREBEHIKIE

W LRI BT A T, AR & TR T R KB IR ) 2ok IR ., S T —25 41
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(a) 26 min; (b) 30 min; (¢) 35 min; (d) 40 min. KT L. Wil L. e E

Hrok G NG R IR AN 2 (Al 53 A B 11 AL 12 J3 50 25 5 T R4S 25 4% 1 s 20 R T R oK
o AR L

ZRi% 0. 01 g m* FoK s O R BEAE 15 min, &4 5.0 km, HEIKE RSO
I B ZJE EKE O RERE N, 26 min AP S RGBSR KN 7T gm Y,
& KO RO A2 k. I, 7E 2S5 10~11 km m BEAb, PRI S8 755 =4
FoKkEPG, FOEMER 2 g m T, BEEAL T o N S K O A, e
TANEK R ERE N, [EI R R R . 30 min B, NS K i B4R U 0 3
4gm P TAEKETOERME] 3 g m *, [ E TS 9~10 km, 35 min
B, BB EKEPOMECEWADE 2 g m?, 5 A K g O A9 (8 3G i 5
4gm ™, B NS 7~8 km, #| 36 min BIEFEK G, B KE O E RS
JEERARAA K, 55 Ao KE O E AR, T A2 N, $] 40 min,
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(a) 26 min; (b) 30 min; (¢) 35 min; (d) 40 min. KKK . Kl L. HESE

HrpomEEE L RS T 5.5 km,

VKEL 0. 01 g m /KR O A B 18 min,  FUIRIBAY B T 3 min, 5 [
VR PR B0 WAE 5. 0 km @2 b XTECI 11 A 12 WL, K AR AL i
5 URTH A — B IRE BSOS W, G 9 R 4
FFE 5. 0 km @ E . 26 min B PRE EKEFORIERD 7 g m . HRF. IREIEBA
KJERPIAE KL 30 min I, pRELE /K& PO R EIRADE] 5 g m™ . 32 min B,
PRELAER — AN SR PO BT BRTE 7~8 km @8 BB, HOORIE IS A& oK
O BRI E] B 6 min, SRR, PKELRYSE AN S/KEHROCHIER T 3 gm ™, HEN 7~
8 k., FEURIF S A K R H B g L AR . B DR R A — 5 KR AL Dk
AMFRPE, # 34 min BFC A F] 1.5 g m . 36 min B, KB E KRB — 0
EHA, M AT KEROHERDE 2.5 g m™° . SURFEAIRE . 7KE 0 R
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HahnE) 8~9 km, FhfE, vKES/KEPOMEZMAKR, HEELLE EA, 40 minff |
F+&) 9~10 km,

W 12 5B 11 AT A, vk & /K & vl 1Y 728 A5 TR 5 K 0 1Y A2 Ak
P BN XA EEBERT T A5 v vk R 3 S LR IR 0 . X vk ik Jig
SRR B TEOUL RN 2053 BT 15 B I A58 W) B AR LT

5 #ig

ARSCOAT T BB RS H . BRI, Bk DL RS LA, 2
Wr

(D) AEIE= . EESLENEL. AHALMBMN LT RF Rk BT, i
Mot 2, BEE B RIGHER . SRR AR B, TUEBAR — BRIk E s
THHG ARSI BORARAE R 2 AR &, BIEACE R, AL T By
BE N2 WES LR R BN E 2 miF 2,

(2) AECASTADLHE (7% LBt 005 L 559 T g 1K % Ak T ] 98 199 7 ‘8 5 v B 4 5 S o U ) 5
FHARGT . [l sk A S Rt B AL E A G

(3) FEdKE AL EAE R e R X BT, %ok 7 25 8 3 ] 90 P A i [l 30
NG SYFEHE AR . mEKEROIE 0 CIEMBL, = KR T K78 0
CIRUL. BEEMRMFIER LR,

L) IKERSRBEEEAPA, —MRBRIE KR —E RIER H sl (CNgh) &
. B REEEEL TR A S (CNfh TR, AR 2 b oK 8 LT R T
FEHEACTE L ARVRIAT VKB R T 19 DT AR 2 F K. VKB TE UG B S S vk e 12 TR K
(CLrh) 6l W50 (CLIb) Mk — B WK AR K, ZJ5 5 2 1% T i 48 R 1 K
(CLch, CLrh) BUCAVKERLFAF AR K R =20y X, VKR 32 B 5 18 R 1 v K
(IR NP

(5) HIMMKE BT WA SRR L, S H AR LR R R —E, Xk
B F BRI TR
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Three-Dimensional Numerical Simulation of
a Strong Convective Storm in Beijing

Liu Shuyan’#, Xiao Hui” , Du Bingyu"” , He Yuxiang” , and Zhang Ronglin®

1) (Nanjing Institute of Meteorology, Nanjing 210044)
2) (Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
3) (Chinese Academy of Meteorological Sciences . Beijing 100081)

Abstract The fully elastic three-dimensional convective storm model (IAP-CSM3D) developed by the
Institute of Atmospheric Physics (IAP), the Chinese Academy of Sciences was used to simulate a strong
convective storm that occurred in the northeast of Beijing on June 29, 1996. The initial field of the model
is the in situ observational data. Combining the observational data by the Doppler weather radar, the dis-
tribution and evolution of macro-physical as well as micro— physical variations such as wind field struc-
ture, radar echo structure, overhang echo., bound weak echo region, strong echo wall, water content,
etc. in the storm were analyzed. Some typical features of supercell structure were revealed on the basis
of the analysis. The formation mechanism of hailstones in the storm was analyzed too. The results show
that the auto-conversion of frozen drops and graupels (CNfh, CNgh) are the main sources of the hail-
stones in the strong convective storm studied in the paper, but the contribution of frozen drops is greater
than that of graupels. Hailstones mainly depend on the processes of collecting supercooled water (CLch,
CLrh) to grow.

Key words: supercell storm; numerical simulation; overhang echo; mechanism of hailstone formation
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