9537 % 512 1 A % Vol. 37 No. 12
2011412 H METEOROLOGICAL MONTHLY December 2011

W SCRE L R BB . 55, B KR BE (Y = 454 5 K T AL 23 A7) ). 48, 2011,37(6) : 1481-1488.

£ RUBR B R 450 5 ek T BT 97

BLE T AAR R e
1 AREAIHHRASNE,HRXE 050021
2HMBEAELE5ESHEEELELRE, T KXIE 050021

|’ OE: (A A A B AL A ARPS 8238, %) & XU I (Wipha) P47 = T 6% 25 20 100 A% 450400, 1) 46 X0 285 5L ) &5 IUR
BE SR R 7K R 19 2 5 4 R KO ML 34647 43 1T, 45 2R 3R B« ORI 35 B85 8 02 i3 3 R B & IRUHR B 2 T 1) 32 22 B 7K O BUAL
il o 7E 9000~14000 m 5 %5 » 5 K TEARAG B0 306 B 1 28 2 B Ak ™ AR K » B AR 25 BUAZ AR OB TR 2 0K 5 oK it 2o 5 5 AR 84 K (s,
DU et ) . BIK WU = 0K A2 25 (prach) FK dfoRS B R K B0 (place) i B A KON 275 B ™ A E A4 4 DGl B - oK ah 3 Al 7
KA H B (piacr) S35 48 VR 2 7K A H ik (psacr) VK OUAR 25 K AL U (prach) ST KR 45 ik (pefo) s ol Tl ik =
KT (dgach , Ficfif Uk 25 T 4 (dgaew) 55 20 F2 A4 4K 5 i il A6 Cpgmlo) NS il Ak (psmlo) J8 7K S5 7 3 6lf JF = K 55 1% =28
Kb B o5 S5 T LR 7K o i o i 11 5 55 7E T AR UL sh AR B2, (29, 5°NL121. 8"E)FI(28. 3°N,120. 4°E) 3 [ /K .0 UK it %
A FEBA R K ZE 5 B2 (29, 5°NL 121, 8°ED S R /K mty b 28 UK &3l ik DU Dl aod A% DRk A4 o 35 0 i o i0ORE 1 1 4K 2o 72 28 G 3R
F(28. 3°N120. 4"E) 3R B K v AR 28 SUAT B85 1) 2 7K B A 25 (0 e KORE T 78 I 3 o AR 280 R 3 A K L v 1 2 e A 0 A R TG
8(29. 5°NL121. 8°E) ty BUE SR B /K 52 AL %

KB . G RMLRE, SE5H, FEK DL

Study on the Cloud Structure and Precipitation Forming
Mechanisms of the Storm near Typhoon Eyewall

YANG Wenxia? ZHAO Lipin"? DENG Yupeng'? HU Xiangfeng'?
1 Hebei Provincial Weather Modification Office, Shijiazhuang 050021

2 Hebei Key Laboratory of Meteorology and Ecological Environment, Shijiazhuang 050021

Abstract: The non-static mesoscale model ARPS (Advanced Regional Prediction System) with detailed mi-
crophysical processes is used to simulate typhoon Wipha (2007), and the data of numerical simulation are
used to analyze the microphysical structures and the precipitation forming mechanisms of the storm near
typhoon eyewall. It is found that the ice phase microphysical processes are the main mechanism that initi-
ates and produces the storm rain. Ice crystals can be produced by cloud water homogeneous nucleation, or
cloud ices are produced by cloud water non-homogeneous nucleation at heights 9000 — 14000 m. The ice
grows into snow in 3 main microphysical processes (psfi, praci and piacr, which are defined in body text).
The graupel is produced in 4 main microphysical processes (piacr, psacr, praci and pgfr). The graupel
grows mainly in 2 main microphysical processes (dgaci and dgacw). The melting graupel and snow produce
rain through accretion with cloud water in warm cloud. The production and growth microphysical proces-
ses of graupel play important roles in the precipitation forming mechanisms. There is not obvious differ-
ence of ice conversion ratios between two precipitation centers at (29. 5°N, 121. 8°E) and (28. 3°N,
120. 4°E). But the ice grows more quickly into snow and graupel in terms of Bergeron process at (29. 5°N,
121. 8°E) than at (28.3°N,120. 4°E). Then the precipitation particle can grow more quickly at (29.5°N,
121. 8°E) than at (28. 3°N,120. 4°E) due to higher cloud water conversion ratios at low altitudes. There
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fore the rain conversion ratios are higher at (29. 5°N, 121, 8°E) due to better configuration of clod and

warm cloud processes.
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Fig.1 The domains and the
simulated track of Wipha
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Fig. 2 The 6 h accumulated precipitation simulated by ARPS model (contours) and rainfall observed
(shaded area) at 00 UTC 19 September 2007 (unit; mm)
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Fig.3 The distributions on the vertical average of water substance at 00 UTC 19
September 2007 (unit: 102 g-g'-s!)
(a) gqv (water vapor), (b) gc (cloud water), (¢) qr (rain water), (d) gi (ice crystal),
(e) gs (snow water) and (f) gh (grauper/hail)
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The rain water forming mechanism of two precipitation centers

(a) the result of center at (29.5°N,121.8°E), and (b) the result of center at (28. 3°N,120. 4°E)
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Fig. 6 The graupel forming mechanism of two precipitation centers (unit: 10 * g+ kg ' + s ')

(a) the result of center at (29.5°N,121.8°E), and (b) the result of center at (28. 3°N,120. 4°E)
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Fig. 7 The snow forming mechanism of two precipitation centers (unit; 107 ° g+ kg™ « s7!)
(a) the result of center at (29.5°N,121.8°E), and (b) the result of center at (28. 3°N,120. 4°E)
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Fig. 8 The ice crystals forming mechanism of two precipitation centers (unit: 107" g« kg ' « s 1)
(a) the result of center at (29.5°N,121.8°E), and (b) the result of center at (28. 3°N,120. 4°E)
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The cloud water forming mechanism of two precipitation centers
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(a) the result of center at (29.5°N,121.8°E), and (b) the result of center at (28. 3°N,120. 4°E)

N et # . KIS = K= 45 (prac) FUK &
K B R 7K B (placo) i B A KOS5 s f ™ A4E £ 2AL
4 A>3k T - UK ik T K (S S B (placr) 55 48
25 KA I B e (psacr) FTRT K YCAR 2 vK % Ak B i
(praci) BMI/KZEEE N (pefo) s #ok F@ i IdE =
KT8 (dgach)  #c B 7R 2 T 38 K (dgacw) 45 3 2
K Ea L (pgmlt) F15F Fl 4k (psmlo) B W 7K 5
SR UR ) A P NC R SN RS =B A A

oo B 5R 55 AE WK B AL o R L
(29.5°N.,121. 8°E) 1 (28. 3°N. 120. 4°E) # [ 7k th
UK & e Ak A R K 2 51, (H & (29, 57N,
121. 8°E) 5 B 7K vty 123 pK & 38 2o DU e ao A Pk
KR 3 R BB 1 K A Bz G 5 F (28. 3°N,
120. 4°E) s B K Hrts AR A OB 8 1 = KAk %
T KR TE0E = Hh b 2 PR AR 4 Y2 IR = i AR 1Y
A F L E A7 T (29, 5°NL 121, 8°E) Hr s HH Bl & 5
MK E AL

2%k

[1] Heymsfield A J, Bansemer A, Durden S L, et al. Ice micro-

[2]

[3]

[4]

[6]

(7]

(8]

[9]

[10]

physics observations in Hurricane Humberto: Comparison
with non-hurricane-generated ice cloud layers[J]. ] Atmos
Sci, 2006, 63(1) :288-308.

TN GNFT (2001) & K Z BUH AL BF 7T (D], Hh i 3 fb K
2/ Hb 2 T BT 38 3.

WAL FFEA S0 R, X — K B KU T Y07 5 08 07 I 32
AHEL)]. A% .2009,35(1) :65-73.

NG PR A AT )L A R R B A KR T A A
[J]. 5% .,2009.35(5) :34-41.

2l R B I SMAT 257 & KU TR PR AR R A 3 30 BF 58
[J]. 5% ,2009.35(6) :3-12.

XN ZE DS G, gk AL B SR AEOR B R B BN & KR
FEAYHFLT]. 5% ,2011,37(9):1091-1099.
R Em W A ATOVS %ORHRIE T R Bogus
VORI B R & K5 I 1 ADVAR B BT ). A%
2010,36(5) ;12-20.

FREECR L B R, S PR ERE AR IUEA L
VE RIS — R K A& R B A S ()], 4, 2011, 37(7) : 847~
856.

RUiHE B R A 0414 B KU IR A B AT )
[J]. K% %4 .2005,63(6) :903-914.

W SCHE S B4 bl MR IERR . 5 R (Wipha) Z5 f4 4) B O 55010 45
PFFE L], B T4 . 2010, 28(23) 1 34-39.



