%39 %4 3 W) PN Y S 2 Vol. 39 No. 3
201545 H Chinese Journal of Atmospheric Sciences May 2015

BN, PG, SRAEE, AR 2015, Tk TS O A 2 BRAKCRME AL SE 0 IR B ERTT 9E [J]. KSUREE, 39 (3): 474-488, doi:10.3878/1.is5n.1006-9895.
1410.14115. Lou Xiaofeng, Sun Jing, Shi Yueqin, et al. 2015. Numerical simulation study of the impacts of graupel parameters on strong convective rainfall

and seeding effects [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 39 (3): 474—488.

R TS TR X 7 = K FN{E 1L 22 M
B EMEEIU R

B B RAE RS

T ESGREEDTT R G 2 S ESEE S, JE5T 100081

B B AR gENRS Agl A, JFE T Sobl 7% A ES U BB RIER R, DU A
A BBORE T S H U AT K 5 o BRURR R R 0  C A S A B R AT T R . T R IS R
WSRO TR, TTLAT R 3 /N S B K B30 4.9% . A0S 5028 T BUR PR I h s SR BT e
B, BT KUK R TR, e BRI BN K IR o 7 A B E 2 r SR B R i A A B
AN VR R L, B oS ERIE . S BRI T AR R = IR . R =
(IR K BAAR T B AR 2 o HE N 2 88 11 [ Bt 365 0 e AR, WA I e st v T BRIy, AT 6 i e A 2850
Fo TERUAPE 2 R K TR K T & EL, I BRI B B0k 15 P 3 3 ok S o 1 P B0k TS 10 T i e R,
SRR 25%)8 /D B 15%, WM BRI R o T LALE AR B 0 FR AN e, B 224 SR P v i 2 B R
AR ST SV S (O R O A TN TR N

KR B BEERE B E R

XERE  1006-9895(2015)03-0474-15 HhESES P40l XEAFRIZES A
doi:10.3878/j.issn.1006-9895.1410.14115

Numerical Simulation Study of the Impacts of Graupel Parameters on
Strong Convective Rainfall and Seeding Effects
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Abstract By using a three-dimensional convective cloud model with the Agl seeding scheme, sensitivity simulations
are conducted with various graupel densities and fall velocities. These parameters influence seven microphysics processes
of graupel particles. Numerical simulations show that these parameters affect rainfall amount as much as 4.9%. The
relationship between graupel fall velocities and wind updrafts are modified after seeding, and the values of collection of
cloud water by graupel, collection of ice by graupel, and melting of graupel to rain water are influenced. When increasing
only graupel density, graupel mixing ratios are increased significantly. Graupel density and fall speed parameter also
change the rainfall efficiency of both seeding and natural clouds. Increasing the graupel density along with the fall
velocity parameter results in relatively high rainfall efficiency, and their seeding effects are only 15% rather than the 25%
noted in control seeding simulation. Therefore, in the simulation of the rime density of convective clouds, both the

graupel density and fall velocity parameter should be increased; otherwise, the seeding effect will be significantly

FSEE  2014-01-16; MLETRERMBE 2014-11-16

BRI E

EEEN

AT %D LI GYHY201406001, 1 [E AR B AR Bt S AR 551 58 % 35 20112005 20132009,  [H 5K H fiUERLIFAR
KB (973 7D WiH 2011CB403404, [H5x HARRIAIEE TN H 41275148
BN, L, 1969 AEHZE, Hid, FENFZWEAA A TR SHF5T. E-mail: louxf@cams.cma.gov.cn



31 RENREE: BT SO0 SR I 2 B AR A5 i (1) S B AT 5T
No. 3 LOU Xiaofeng et al. Numerical Simulation Study of the Impacts of Graupel Parameters on Strong Convective ... 475

enlarged.
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Fig. 2 (a) Observed radar echoes and (b) model simulated echoes after integrating 2 h in Changle city on 9 June 1998
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Table 2 Total rainfall and its change in 180 min simulations of control and sensitivity experiments of graupel parameters, V,(q)
and V,(n) are quantity and number averaged falling speed respectively, R and R, are rainfall amount of sensitivity and control

simulations respectively

B Ag/em®s™! pelg em”? SERYEHE Vims™! S B kt R—Rey/kt (F—Rey)/Reu
Ctrl 500 0.14 Vo(qQ) 12675
vgn 500 0.14 Ve(n) 12753 78 0.6%
Avg900 900 0.14 V(@) 12735 60 0.5%
Rg0.4 500 0.4 V(@) 13009 334 2.6%
Avg900-Rg0.4 900 0.4 V(@) 13178 503 4.0%

Avg900-Rg0.4-vgn 900 0.4 V(n) 13294 619 4.9%
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