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Abstract High-resolution numerical simulation data of typhoon Bilis in 2006 was used for diagnostic analysis of eight dynamical
parameters in a torrential rain event associated with Bilis. The eight parameters are moist thermodynamic advection parameter (G),
the vertical component of the generalized convective vorticity vector (CVZ"), moisture helicity (H,,), thermal helicity (H,),
divergence vertical flux (I'), thermal divergence vertical flux (/7), thermodynamic shear advection parameter (J), and generalized

Q-vector divergence (Q"9). The results show that the following. (1) All eight dynamical parameters show strong signals in torrential
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rainfall regions. The correlation coefficients of the rain rate and H,,, H,, I, ['; are all larger than 0.99, while the correlation coefficients

of the total cloud hydrometeors and the four parameters above are all larger than 0.97. The correlation coefficients between J and rain

rate, and J and total hydrometeors are both about 0.5, which is the lowest. (2) Q" first increases and then decreases with an increase

in rainfall intensity, sharing the same variation as the melting of graupel. J shows an increasing—decreasing—increasing pattern, while

the other six parameters always increase with an increase in rainfall intensity, sharing the same variation pattern as the accretion of

cloud water by rain water. (3) Overall, H,,, H,, I" and I, correspond better with the rain rate and total cloud-microphysical processes

associated with rain water. Thus, they are more indicative of strong precipitation.
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Fig. 1 24-hour cumulative precipitation(shaded, units: mm) and averaged eight dynamical parameters(contours) from 1200 UTC 14 Jul to 1200 UTC 15 Jul,
2006: (a) Moist thermodynamic advection parameter, Gy, units: 10 *K*kg m *s™'; (b) the vertical component of the generalized convective vorticity vector,
CVZ g, units: 10° K m s (c) moisture helicity, Hpsym, units: 107 kg m's? (d) thermal helicity, Higym, units: 10 K kg m's? (e) divergence vertical flux,
T gum, UNIts: 107! kg m’ s’z; (f) thermal divergence vertical flux, /gy, units: 10K kg m's? (g) thermodynamic shear advection parameter, Jg,n,, units: 10°K

kg m3s! (h) generalized Q-vector divergence, Q*dsum, units: 107! kg m3s?

{H, 10 Joum PEAT T 3 AN, IXFR AT & HATIH
R E 20 Z AR T [ A R 2>

TR FARRBLHAREF A (B 2, & D, AR
ARFAE LS /NN K AR SRAEL (B 2), MR AR Btk

BB (£ 1)y CVZ sums Hinsums Hisum Tsum A1 Lisum
(1) 26 /N A 5 /AN R B8 A B A8 A AT AR A S
FIE R A H] 0.95 LI, FET0H X SR AR L 1
PR Gam F1 Q gsum 2240 55 BEAK RS AL AT
PEABEELT, A1 RBLAE 0.90 oAt T Joum 5 BEK B
(AR P MR e 22, 0T 0.5; 55K JMISE 1 2
N EE) ) FE LR (Pracw F1 Pgmlt) 5 8 44

L GR Do diE 3 F0, Sk A, S8 A
n KB SRR R A B BUn RS, Bk
Joum SNRFAR 7 D3 SR F 5 5 FORED 2 A1 Qen)
MK REIEH] 09 LL L, Jaum 5 Ocu FIHHR R
Hobms s 5 /MR RIS R B, I8F1Z) 0.55,
MK 0Ky B W M KB I AE R K de K B
(& 2) BRI KAE, =K By, ThiR



N W 39 %

752 Chinese Journal of Atmospheric Sciences Vol. 39
30 — 20
] - —-— Pgmlt
25 =15 —-o— Pracw
] C @ *
4 r 10 ‘qé - stum
] r =
g 20 ] E @ % —_ Jsum
= i -5 2 g —e— I
o . r = g tsum
g 15 - g3
é ] |-_ s I sum
3 § —0 =2
5: 10 —_ E é "& Htsum
- -5 g5 .
] C 5\ g H nsum
5_: F 10 —+— CVZim
E - —— Gsum
0 —
1200 1700 2200 0300 0800
Jul 14 Jul 15
2006 ,
Time (UTC)

P2 2006 4 7 H 14 H 12:00~15 [ 12:00 Z/N SBEEK R FRRIED . 8 MEIIHT BRI, Gun 00 107 Kikg m™*s™; CVZ gy,

fis 10°Km™'s™s Hupgunr H47: 10kgm™ s Hgmo 547 10'Kkgm™'s5 Tyms B47: 107 kgm™'s ™75 Dgme B47: 10" Kkgm''s %5 s 47

10°Kkgm>s™: Qg 84i: 10 kgm™s™) LU EHIBE B (Pgmlt 71 Pracw, FRIEIAIIEL, 867 10°gg " s™) BERIAIAEALE]
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accretion of cloud water by rain, units: 10 g g 's™') in the period of 1200 UTC 14 Jul to 1200 UTC 15 Jul, 2006
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Table 1 Correlation coefficients of the vertically integrated dynamical parameters and 1-hour cumulative precipitation,

cloud microphysical processes conversion rates (Pgmlt, Pracw), cloud hydrometeors mixing ratios (0., O Qi» Qs Oy Ocn)

from 1200 UTC 14 Jul to 1200 UTC 15 Jul, 2006
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Fig. 4 variation of 6-hour averaged cloud microphysical conversion rates associated with rain (histogram, unit: g g™ s™), the sum of all source and sink
conversion rates associated with rain (dashed line with dots), eight dynamical parameters (solid line with dots, (a) Ggum, units: 10°K>kg m™s™"; (b) CVZ' g,
units: 10°K m™'s7!; (¢) Hysum, units: 107 kg mls? (d) Hisum, units: K kg m's?; (e) L'sum, units: 1072 kg m's? (f) Isum, units: K kg m's?% (g) Jsum, units:
107K kgm™s™"; (h) O gqums units: 10™* kg m™ s7) with different rainfall intensity in the periods of 1800 UTC 14 Jul to 0000 UTC 15 Jul, 2006
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