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Abstract Based on the raindrop size distribution (RSD) data observed with PARSIVEL disdrometers deployed at
different altitudes on Mt. Huang from June to July 2011, several microphysical parameters and the Gamma function
fitting to raindrop spectra as well as the falling velocity of raindrops at different altitudes for different rain types
(stratiform and convective) were compared and analyzed. Results show that convective precipitation had higher rainwater
content, more intense rainfall rate, larger raindrops and higher raindrop concentrations compared with the stratiform

precipitation at the same height; for both convective and stratiform precipitation, the diameter of raindrops on the
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mountainside was larger than that in the mountaintop and mountain bottom, which is possibly related to the difference in

observation positions relative to the cloud bases. With increasing rain rate, the mass-weighted mean diameter (D,,) of

raindrops increased and the standard deviation of generalized intercept parameter (log;o/V,,) decreased. The RSDs from all

sampling positions were in good agreement with the gamma distribution. The evolution of raindrop spectrum was then

investigated using three fitting parameters. It was found that compared with RSDs for convective precipitation, the RSDs

for stratiform precipitation showed smaller variation between different altitudes, which suggests that its evolution was

more stable. Finally, the raindrop falling velocity and its influential factors were studied.

Keywords Mt. Huang, Raindrop size distribution, Altitude, Convective precipitation, Stratiform precipitation
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Fig. 1 Frequency distributions (fold lines) and cumulative contributions to total rainfall (curves) of precipitation with different intensity on the mountaintop

(TOP), mountainside (MID), and mountain bottom (BOT)

G AR RS BRI TR AR I TR R 25 R 1], ki
ANTR) LI AR DGR 1) 11 AT 43 4T

N T FEFGEA B BRSSO, X 3 Al ST
B 71K T 5 19 A0 B LSt R B K 1) R DT R AT
GHTs FFEINE 1 PR AR, Bl TOP %Rl
T, MID FoxihfiE, BOT Foxilg. HEm I,
OIATHRABE B K HRIE R B I Ak | S NS,
B T KT R<Smmh ™ IR/ T 60~65mmh
(DX T A1, oA i B [ /K R A R AR S8 7 1L Ak e
K, FHR>110 mm h" KA BLAE LI, R<5
mm b KR R LTS 81%, LN
64%, KN 79%, 158X [H] P B 7K 6] 4 7K
FITTHR A0 (T 25%. tHIE 10%. 1115 20%,
A AR LR, 59 B KAE LU THU A H B F 550
R, LI R, 535K, R>10mmh
IR K AL IBUR AN QLTR: 8%, 1L 22%,
HE: 9%) (HXF R KE DTk ChTit: 51%, 1l
JE: 75%, JE: 56%) ZIW] R AT HBSRIR &
g K .
2.4 PEKEBRKIS

ANTRIZRHL K (0 WS o A K 22 5, A
AT BN AN R B K 25 R 1A R ¥R 0% JEA T 43 2500 M0t
HREOL R KB B I B K IR 2=
K CulZr g e, 2006, BA7#5%%, 2013;
Tang et al. ,2014) . & 5 157 ( Tokay and Short, 1996)
W, PRI H R INRIES R No ME S R 2L

AR, FLIIN X R A KR 29h 5.5 mmh ', 2RI
T LRI A — VR R 28 B[] A A 1R B K A8 kAT 5
F, ORI No R EFASIS X i R 75 5 mm h' /2
Ao [FIN AR AR AT, 2R 208 5 7K L i
U, FR/KERE LSS (Marzano et al., 2010),
Rl 44 Chen et al. (2013) 42754, ARG
I Ay RO LI 55 R B KR T AT R 4 X T
T BERNIT 2 6 5N t— Ny B £+ N IX B TR Y
BeKHREE R ¥>0.5 mm h'', [AIINHARMEZE <15
mm h™', KR £ BF 20 B AR bk 2 Bk A
ti—Ns B i+ Ny KB Y, FFROKIREE R >5
mm b, EAREZE T 15 mm b, PRI
Z 1B KA R R 2 B 7K A NGHCA 5 AMFEAR
BEASE TR 2 KA E TR Bk, s
JRATERRIK, BREERAE (2015) O HIHEATREAMI
e, XEAFHE,

R 1B T AL 1T AP AR
R RBZR R o B IREARSL, $55 2
FRFEARLEBFEA T T b . i3 1 A WLl T
IS 2R 2 B K RE A O B 22 1 6 2 B KA
AR Pl R S FEAS by SR A I EL AR AR
HBLE 29% /A7, AT A FEA I HALR 9%~12%.
LB PR R AR TS AT Y, IR S AI R =
B ANORE 3 23l 7 A AELUE 23% A1 22%.  thiTE
LRI L RS 2R 2 B K s B R~ 384 2 5l 2« 3.00
mmh™'. 3.75mmh ™'\ 339 mmh™’, Xz KR



X A B % 42 3%

272 Chinese Journal of Atmospheric Sciences

Vol. 42

BEM 38 4 ) K. 18.51 mmh ™' 23.51 mm b,
1918 mm ', ARSI 25 B AGE KRR 2 K
B K R J5E (1 P S (B B A L K, PR K iR ) 22 5
T S T N A P 2 5

F 1 PERBEKRFIEEEAREIR
Table 1 General features of raindrop spectra for two types
of precipitation

R REA BT min RUIR 2 BEKREAS Xt 2 BB AL

AR 61%~T72%, AT UL Y 20K B = 2R YR T
PR BTk, HEAR 2 B N R I BOR 5
P . (HEAR<<1 mm (R B 2K 50 1) o1
PR (RYVR) ENEL/N, JUH A0 1L DX 6 i 2
KA, ALK 7.90% . ANEIE AR 2 KIS B 2=
BEK, W TAL Ny/N AT Ry/R BB KT 1L BERT LS,
44y Zwiebel et al. (2016) 1407, W ATHEREH
F O TR B A s PR 5 S R DI KT YR B

s s 608 i 506 (9%) BORL, R LA RIS 0 S W L TG
s TGO 122 000 R T MRS . R R R
1 5728 1694 (30%) 671 (12%)

3 GR5WH

3.1 MBS E

T 7 D% 1 B 0 LR A 1 T AR G b e e B /K
PIFEAREYE, 82 45 H T =AU A PR
IS R Hoh R ONFERKERIE, N,
N R IE, D AT D 43 50 B AT B A%
FUFHINBCT Y EAR Dinax 4 W 55K BRI
B, WO K S &, NUN A RYR 4y %) 44 <1 mm
F18) I ¥ 0 R 35 ek A RS AR 7 B B 119 DT R

H 2 W UL, I 2 B K R TR i R S 3R 5
WREEHSR T AR =Bk, LA, WAL 2 FK
(AR 34 AR R S IR 38 EH AR5 50k 0.89
mm fl 1.47 mm, R4 0.76 mm 1 1.19 mm;
KERWPEMEA R 2 FEK Ty 2.81 mm, Bk =
B HR g 2,11 mumy S 2 B K HR R S 50 P 1T
PHE D 707.75m°, BRZ N 272.81 m . XAz
KA R TR R i RURE R vy P 0k i 3 L R /K
AR KR A B KT 2R B K, = AN m B By
iz IR K S IR R < 1) 5 F5 Ay, T Bk ok
FEME BT R 2 BRKSRER 6 f5i . HAT
<1 mm [P BEORIE R TIER (NUND 72K
BRI T 74%~83%, AEXT 2z MK % L

W R AT LU I, R 2 BRI 2 B K
W UE S E YR LR > LR > 10T BRI
2 (2015) XX — IR BUZIR A = I R A T
WAFE] TAHRI LS, DLW SZ BT KW S =
JEAFGHAS B (RIS, 8 L M X% 2R B /K ) R ¥ 2
A TR, K .
32 REMNFEHER Dn M- XEIESE N, BE

PEIKIBE RIS TR

T HE 2 5 P R AR P 2 R A RS I T LA
S W K T T BRE A AL (Bringi et al., 2003).
P 2 92 A 1 1 2 AR ZKOAS [ A 7 i 88 DX i) St v g
(D) F1 (logioNw) KFRE], HrhAg5 5%
f, KRS TRESE N, sz, hT
XPU 2 R 23 B KB 3 22 S, U I A
[F R D A R 2 B/KsRE X TR 23 3 0.5<
Ra<1, 1<Ru<5, R3>5; XTIz B7K 5 & X [H]
K 5<Ra<10, 10<R»<20, 20<R;<40,
Rea™40, FE/KBREHALE mm h'e & 2 W]
W, BfPEKERE R (390, BUEINACE S D
B, M SGREE S Ny W AR
A, U0 I B K SR D N S R T I R I
Ko [Al—BE KL DX 0] P LU AR 1) Dy K- L THORN
W, ARz Bk B, (LR (Dw) (A8 fk3E
H: 1.53~2.10 mm, IHTCh: 1.35~1.74 mm, 1l

*2 [RERKETEHEFIEENTHE (SARKERK, CAXMRAMREAK)

Table 2 Average values of microphysical parameters for raindrop spectra at different altitudes (S is for stratiform
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Fig. 3 Comparison of raindrop spectra between (a, b, ¢) different rain types and (d, e) different altitudes. Solid and dashed lines in (a) represent Gamma fitting
of spectra for convective and stratiform precipitation on mountaintop, dots and triangles represent the mean values of observations for convective and stratiform
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Fig. 6 Observed number of raindrops as a function of the drop diameter and falling velocity: (a, c, ) Stratiform and (b, d, f) convective precipitation for

mountain top, mountainside and mountain bottom. Black dotted line: terminal speed under the standard condition; red solid line: corrected curve considering
the effect of air density
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