+t+ARE=A prikasl: | a3

i AR R L sk U 2 AR TR

I

BIAEKBREHBR -
CPERBEGEFHAEE R+ A= B

mW =

FXDR2M 0 | BIERIES T RER HA R E 2 RR T2 XWERE o RHEH
fit 8 M ARAFIRBBUISE LS » SBRBREZ V. FEARASE BREE » LANBEX
oS BE R 1) — T AR HRE o D RITHE A » BERTK o RV, 2 KB KR HE BE A TR
T2 RRIRE » WA/ ZRERRB A X o

R ERAMBEERERER  BERRESBIBRR 2 ERTRK  SRERMEERKE
G HREREEN RN R BATRORE o« XRBAEN G » gLRBE LR - HERN
BHEEMEEMRR o BanShiino ( 1983 ) HHE X RAEM K S Byt » RILER
BILR R, = 0.1 ASHTETE » FE 18.9 4@y HEME o WA |/ FEERRRE » #F
Ro > 0.05 AF AR T o ;X2 Manton and Cotton ( 1977 ) HFEABREHTER
MU EE M AR Ro = 0.5 AWK RES.ISEBEWE o FHE47.8 0@
A EMRE Re > 0.003 ADMIFARBREHEELE - BNERBRROBHBRETN 1 /DR
v MR B SR AR 10 & G UK swiE 0 EIRW S %2 RefRE > W EHERE o

ot AREFFESIMBERFFHEGEAR » TR B RERE— EEa8ee
o MBEAER o R2Z » TESEBREEER/] » BRER/ » REMKE AN - HE
M Ro < 0.01A 2B MR EEMNEE  MERIEE  ARKE ) IKEREEEA
HYREfE] R o BRZERY R BB E R IR

—td

— - f

o

MR FERNRAEEE (ZEaBRAR R RN » mRA R BE EFEE » M
) [l 2 Bt ~ $¥4558%2 » Pruppacher ard Klett i ; UK ARRE » BREH TR EMRA
(1978 ) HHFHEFRORY - ABHBRTHE BBV FHEMCUAR - 12 BURBOC NI
EhFHEHNERN TRED » fkH 2 AR TR o SEAEML T EAI ISR » 28Rl e B RS AR
A WA/ AR TR S RS ERES fy RERSLBISE ( Beard and Ochs, 1983;1984
RS R AR o /) TETEH AR » B ; Beard et al., 1979 ; Ochs and Beard,
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1984 ) » ARK/)D FHRERE ZHEIER (
Srivastava,1971 ; Berry and Reinhardt,
1974 b ; Young, 1975 ) » IR R HTRHE R
Z ¥M ( Ogura and Takahashi, 1973 ; Taka-
hashi, 1975,1976, 1981 ; Soong, 1974 ) »
Tl — BERS R BUER AR E R ( Berry, 1967
; Berry and Reinhardt, 1974a ; Bleck,
1970 ; Almeida and Dennett, 1980 ) Fo
AU R T RERREG RS P HW
W REROEE o

T S S B A9 OB BB > SH= ~H 52K
£ Rl Gunn and Kinzer ( 1949 ) HAWE
BAN0.01~0.58 AWMz A EBBERERE ¥
H ¥ Smithsonion Meteorological Tables
(1951 ) o HEBEREREEBEA LK ( 1013.25md
» 20°C F050 ZAHHWRE ) T RIS o st » Davies
(1942 ) H3FH#f Beard and Pruppacher (
1969 ) By REREUE - I KK HEE ERR
ARRUE Ty o Davies ( 1942 ) ZHik¥s
ERMR 0.338 ~0.624 A% » MA REEN R
0.6~ 1.23 kg-m™* [u}§5 s BEEY BB4L o A R
BB 1.195H1.2keg-m™ i§ » Davies pyBiEs
Gunn and Kinzer MEMHHT o Beard and
Pruppacher ( 1969 ) AIZHABERNR
0.002 ~ 0.095 2% » ARWATFEHBRAM
B > R E R B o KMBEEEARTH
ER Gunn and Kinzer B BABEEI
0.01 A% WENHE AT ER o — AR
iR EERGEX » JU L 3 ERER KR

A XEEFE Gunn and Kinzer, Davies
Bl Beard and pruppacherZ&F» 52 2 HK
VR ERBRAEX B 1 GHRADRH (1986
D@ R RERE B K (ERPRO0.03
A5G )EENBE - B2EAHEANBIER 1 ES
BR o KR (ERIR 0.01 2% ) MRS
RHTE A o A 2 Ml S B 2 JTE B
REPTEHEANKBRMEH ZRE - A8

5+ T8 — 88

MARRA (BER&KL ) > BENEXR HEYE
BHENERAHARHER RAE o Wi SH—&
HEX LRREXANG  ARHETEAHR
BERRRA  AARAXSERERHREZ 8 &
HEAF o

BROBREENGE > HREWEWR » &
Bk o BIEAMEEYE 7 B o — 8
BB » RENRBR AR FZREBENYWERH
o MWK HEE X/ » ¥ ETRHARBN N
WA c MK AlEWRE X » HASHNES
BAEFRK » ToiER R EER K o Rt » B
AU R (o R B ST R R AR IERE
EH - HRBERZBR ARIRBAERBZIE
TEBLBR o RERE A IHRE » IR ZES » 1
BIEWERBERY) > ALENEGDRER o K
Z o HE GRS I ERRRERE » AREME
BUMEASIR A > BEYAD BEEE o KB EREE
Soong ( 1974 )BRIUFHR > EHRESHE—
RBEEE 2 RREETRAPIHER » ZUES
R A PT BRAE IS R BE 5T BRI R R R
BRTENYE o 8 3 MK HE 6 ATRAK
WEEAER 0 ERRESRKERE XS BREE
HEOTRE » $RERK AR ME o X
HERBREEGHENEEN c EREEHMFHNIR
A EpERHIGEELEE  BEEEEE
MR AWA X BE - B LR REVIRES T &
7 B 5 0 53 B BRI B % TR 2 A o

= okiERmEE 2 R AR

LMEAER

¥ (1986 ) EAN#E1 MRS Gunn and
Kinzer ( 1949 ) B » H2% Foote and
du Toit ( 1969 ) HER > FEAKEIKRHESR
HEZRRBRAER o X T ER IR MEEE
Gunn and Kinzer ( 1949 )BEBME (BEH
&%— ) » B¥LIFoote and du Tort ( 1969 )
FRBZAXRBLERE MR



t+AE=ZA

a
Vl(d,'l',p)=[lm +a J{10°*
1+0.0023(1.1— : ) (Te—T))}
—@
Hepo
Po
y= 0.4310gw(7)"‘ 0.4 {logw
Po
( ] %8 —®

0

st PRAKEN ; oREREE; TRAR ;
Po =1.2kgm™3 ; Ty =2°C; ABAWER ;
a,b,cRafiBHK.

FRAOBREBENRMAE BAKK (BERX
R0.58 8% » BRBEBEE ) 9K EERE - &
RARSHE RSN XEFRK  UEPAZR
FREBHANEFERTRBELNRKX  BEREHIH
M| » T EMIR T B B A K /)N KT SR 48 D
» R Wi — T fE o SRR A Guon and Kin-
zer ( 1949 ) B Davies ( 1942 ) ByEFHY
T EH o 4t » HRKRERKR 0.58 [45% »
HEWEEEEHE 900 25 /B RRBTERAR
ZrNE2%EEH AHBRZFIFEERR o BE
MR E BRMALERE ? R R il &l A s
Gunn and Kinzer ik —BS5EBAABEEK
KR 0.58 A% ByBHE » HBE TH B0
HE AR » eI P o

FEKXOWSES AW /E Beard and Pru-
rpacher ( 1969 ) &> EXARER/IR 0.03
AZBEA » FREKGEENSISK o AR ES
EZRFTABBX:

vn(d,T»P)zvl(d,TnP)X{l_
(1+1f)

(1+fexp(pdd] ! ®
e
£f=—10.78p% +9.42p — 29.7 —@
1 1 1+°f
= In [(— -
A 0. 005 [f(l—q 1)1
—0®

Wi e 45

q =0.025p + 0.043 —®

OREHENRV, HEWEB REAROR1Z
Ml EEMFREREY B8 bR/ KK R E
°oEd>0.03 A > HBEEIANT 1 » FTUH
AKRBHEEEREER o

ViRV, ZHEXF KA BEXRR
MAEE I EEEEREE o MAKRET
ZAF  c HEHREKRERERER » AREBN
P=pRT » (REKETEK) » FiXiEe , T
BIkEP MY - ENHEARERN TRER » R
#EHBEBBNT A BERBENR » UM
2 T RS i BE R A ool o ZX L mRX/D
BKT » ERRFTREAOREEE » BAREER
FRENEE - ERNERFRKREZNSH » BT
HETERBERKEEN K/ » RHEARKKRE EM
K B S i BE R OB 0 W] B o U
o BRZBDIEMEAE > TRR/ARBE Z &K
( Smthsonion Meteorological Tables ,
1951 ) o (BB iRM@ > —20°CEN°CH » &
BWI0 % » BERER EBEEE— R Z AR
0T WBAE o L HRZEKH W RN
8 > &R RS EEAEE > B RERE
BE BRIR B AR » FILLBRE o
LIRBAEER REE

gkl RFEFI0EAFARRGERX BV R
Vi 4 48 #ELiv and Orville ( 1969 ) ,
Manton and Cotton ( 1977 ) , Ogura and
Takahashi ( 1973 ) , Shiino ( 1983 ) ,
Best ( 1950 ) , Foote and du Toit ( 1969
) , Berry and Pranger ( 1974 ) , Beard
(1976 ) F@REZHEX - HARZE W &
Fe57 HT#E 1013.25mb 20 °C F » Mk FE A
Gunn and Kinzer ( 1949 ) BRIz %ME o %
—BIFFFH T REME (rms ) o 06 1 RIRAK 108
FHEAFHEZBREEEKXRERZNR 0~ 1cn
iz BB o

B » Foote and du Toit HEAFA
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Fe— @ Z A KRR GHEE 2 RBT R AL 1013.25mb, 20°C TH

BEHELER ZHHTRE (ros do

KER

B+ A —

Gunn and Kinzer (1949)

& 1 2 3 4 5 6 7 8 9 10
% Liu Manton Ogura Shiino |Best Foote Berry Beard
@ and and and and and v, Va2
% Orville | Cotton Takahashi du Toit | Pranger
(1969 ) (1977 ) (1873 ) (1983 ) [ (1950) [(1969) (1974 ) (1976 )
rms
(ems-1) 172.05 66.81 51.38 21.87 11.26 1.47 5.56 2.24 6.71 5.24
/
/
1, -
/ - - - - - [P 10 .
o /’ 3. - 5 -7 S 8.7 /'” - g
€ K 2/ > 4.2 - _6\‘ - - -~
L 0
2 \’10 7, / ‘l
o Q4 4
o 4 4 7
- 0 4 4 4
3 e° L / 4 1
5 4 o8
£ a0 P \
£ o e e
k] o o2 o

0

B— : ()Liu and Orville (1969 ), (2)Manton and Cotton (1977 )
(3)Ogura and Takahashi (1973 ) , @) Shiino (1983 )
(5)Best (1950 ) , (8)Foote and du Toit (1969 )
(7)Berry and Pranger (1974 ) , (8§)Beard (1976 )
© V. BH V. FAREREEZRBAIEK (FLUERKY ) »
Bl Gunn and Kinzer (1949) Bk (MRBREZ ; KBEELDMR
0.58 2% ) »#1013.25mb, 20°C FTHLENEK o

rms{E /) » {HEd > 0.58 cm ¥ » B EHEED
=EBS  HMEBRAE - E REEBHRERE
BT ERAN 0.6 ~ 1 A% 2 WKL EAREE
( Pruppacher and Klett, 1978 ; Davies
» 1942 ) > SEBRMMEE R R E » BIRTFALE
o WEEE  WERTIEMAHER
Beard F#EAXAK/)Z rmsfE»{Hd >0.8
cm % EERIMMFERMBR » FFEARGHE o V,
SRARB=/ 2 rmsff ( 5.24 cm/Sec ) » &
FAR 0.58 AZ# » HERESE A ZHEH
—HE > AT~ 1 HiFHHEE o Berry and
Pranger JF# A7 rus{HEBEER V2 2 rms & »

BEAKRR0.58 ADH » HERE TR » LIFAR
AKEHE oV, 2rms HERF IR APHELEH R (
6.71 cm/ sec ) » ABHEV, HV, BEEEA
B (1) PPN RABEEE TRER
B/ MRS REEAERET - V. AEX KK
B & o 55 » Best ( 1950 ) HEXFME 14
ZBUHEBLIERY, , V2 8 > BEH rmsff (11.26
em/ sec ) KRV,Zzrms o
WA REHERNFE A2 A Liv and

Orville ( 1969 ) , Manton and Cotton (
1977 ) , Ogura and Takahashi ( 1973 )
fShiino ( 1983 ) % » HR rmsEES 2 cm
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/sec » HpLiu and Orville ( 1969 ) A&
Kzrms ( 172.05cm_/sec ) o & Ogura and
Takahashi fiShiino — A ARBPEZEER
HAE B o

R 59 /)~ EOTRIAS SRR BERO A5 AT 18 - B 2
AREATE1013.25mb , 20°C T b0 AHEAEd

150

-
o
o

(3]
o

Terminal Velocity (cms™)

Diameter{cm)

—:@ZLiu and Orville (1969 ),
(B Manton and Cotton (1977),
(@ Ogura and Takahashi (1973),
(D) Shiino ( 1983 ),
(B Best (1950),
(F)Foote and du Toit (1969 ),
() Berry and Pranger (1974 ),
(H)Beard (1976 ),
MV BV, KK mEE 2 5
KX #£1013.25mb, 20°C T »
ER/PMR 0. 03 emZ KRG s B i3t
B o

i B a7

<0.03 A7 WRNZBLBY o iR Beard (

1976 ) Z/ WHREA - R EE IR
i J& Beard and Pruppacher ( 1969 ) B o
HATHLL Beard HERXNBEEE  fFHIE_HEZM
HEA W Board H2HhHE > URHEZE

o

BAAHL » Berry and Pranger BV, 52
KR rmsfE/ R 1 em, sec - A SH{RME Beard
FHELEAL o Foote and du Toit HE MR
rms{f 2.36 cm,/ sec » {BfEA <0.001 A%E »
ARmERSRAME (H24 ----- RiErd =
0.001 A7 FE) » FEHEAEHE o« ZHAh 6 H#E
A > rms#HAR 6 cm - sec ~' > XL Man-
ton and Cotton F#3AY111.25 cme-sec !
REREGHE .

WEEME » Ve ARAENEARAPERAE
#{FGunn and Kinzer Bk sHEKE ( rms
=5.24cm-s86e¢c ! ) M EATWE (4>0.6
A% ) RFAAREGESBE > AARTEATER
¥ o ZE/NFRTREE » Va2 AR RIFF BT Beard
F# X ( rms = 0.897 em-sec ! ) o ZLTHE
DAGTEXPBASEREEZ HEKX o

BORE Vo 7R A RBIMS S B BE A FURTL M
BRI - T SEMETYE ? REZE B RIRIE

s {#% Davies ( 1942 ) fiBeard and Pruppa -
cher (1969 ) HuHEHAIRERBE » A%
AL BB R - B4 H M Beard and
Pruppacher MBIk » AN Beard HERX O
T RBHNE » MBIEEFMSD e - BRE
MHEKH Beard HEAXNEREKNREWBY &
NEARRE T » HHEEBE LG RRFEE—K o
AL ARTHEMEH BB o

M Davies ( 1942 ) Bk HLEBIE
FZFIAL 10 TR AE 9 AR K FRT ( EM
)T » fElE Davies BURMIBHHRZE . (FIRZ9
BARKRTEB Foote and du Toit ( 1969 )F
Beard ( 1976 DFTEBE ) o 5 =L
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RKEHB

B+ AME — 5%

F o A ANE KT B 2 SER H2CFE 1013.25mb, 20°C F » ABERK/H0.03 cmfs » B
Beard (1976 ) ARAXMLBHEZFHHE (rms Ho

B ¥ 1 2 3 4 5 6 7 8 9 10
¥ Liu Manton |Ogura Shiino |Best Foote Berry Beard
2 and and and and and v, V2
= Orville | Cotton Takahashi du Toit |Pranger
(1969) (1977) (1973) (1983) |(1950) [(1969) (1974) (1976 )
rms
22.65 111.25 10.02 6.07 6.39 2.36 0.67 0 15.59 0.90
(ems~!)

EHZ: AAAAEBHEEEERFERXAXNEZ I BEBEEARKRET » 5 Davies (1942)
WAL BRI HFRE (rms 5 ems™ ) o

& = 1 2 3 4 5 6 7 8 9 10
il Liu Manton | Ogura Shiino |Best Foote Berry Beard
AN\ 2 |and and and and and v, v,
?X * 0rville | Cotton Takahashi du Toit |Pranger
b (1969) (1977) (1973) (1983 ) | (1950) [ (1969) (1974) (1976 )
1 121. 87 229.97 213.08 258.39 (275.33 81.59 246.29 165.88 76.14 | 75.51
2 133.87 962. 46 155. 41 198.21 215.00 59.99 156. 06 103. 35 54.75 | 54.56
3 132.95 164.87 157.97 200.88 |217.66 57.57 160.07 103.82 52.27 | 52.02
4 160.91 127.23 111.48 149.91 164.45 38.14 108.24 66.05 32.96 | 32.96
5 191.50 105. 33 78.70 108. 66 124.75 22.12 | 76.97 40. 49 16.94 | 16.94
6 187. 40 107.30 82.33 113. 80 129.97 19.85 83.21 39.82 14.47 | 14.47
7 226.96 89.91 58.15 66.32 81.47 14.14 49.75 24.06 9.38 9.38
8 260.01 79.42 62.11 29.80 42.55 10.85 31.12 14. 29 6.85 6. 85
9 302.15 71.15 92.42 27.24 6.88 12.10 11.72 11. 30 8.62 8.62

Manton and Cotton, Foote and du Toit
, Berry and Pranger, Beard 8 V.% 5%
#3 » 5 Davies Mk 7E R M B B WA BK
FOR LB > B o AR ABATAE WE B
RRALZ 3l » HEERERRER > HARE=+
EH o

B o KRR B FA FB I 2 B TR
e Liu and Orvill, Ogura and Takaha-
shi > 8 Shiino F=MITE ATE WHEERMAR
R MAE » FEHAESE » PIRARBErms@IFH K
» BSME R & /E RS WEE o MFoote and du

Toit HEXMALD 0.6 ALK NEEHD 2 R
BEEEM HR6MHBEARNTERBEERKR
B2 A8 » A R fs Davies gbk »
ALAFE ( 400mb, —16°C ) BRERK o Kb —
4 Pruppacher and Klett ( 1978 ) ,Rogers
(1979 ) , Hall ( 1980 ) %PiiR{g2 Beard
HERRA BEF165.9cms ™ » AFHEERBE-
EEBBRIBZV,, V. FER » RErms fE J6cm
Eh o REEHBATPRERNE o
BEMS» V. FEARERBARTAEE
HERE R B A B 0 ARVAFTERX P REE

s !
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/
- . / B - 7 7
Z - ’ 7 , .
) .'/./'4’ R P /‘. .2 /" . 7/
4_{ /- //;,/'/ _./.,- ./ # -
27 - ; -
- 3 77 4 227",
£ \ FN Ve
2 000 : \ 4 \ \
z ' \
3 | :
E eoo | ) s ‘ 4 I d
3 % AT o
£ 0@ h 9 o8 \
s ? 7 I 7 ot e\
) o y 02
1 2 3 4 s s ? 8 9©
(A - [ C—r—-—- D———— . E —vemes - )

B=:@AV:, (BBeard (1976 ), (C)Berry and Pranger (1974 ), (D
Foote and du Toit (1969 ), Bi(§Manton and Cotton (1977 )
S 7K TEAR Shi s B RBR TR K 0 FE RPUPT AR 9 A FHRIL T » B Davies (
1942 ) B (FIXEZ ) HEEOEY - BHETH1I~IME » REKIKR

TR TR ©

=P : BR2ZIBWAFIRE » 2% ( Foote and
du Toit, 1969 H Beard, 1976 )o

KERY | ASEN (/b ) | BE(C) | FHEM (kgm ?) | BOBMER (X 0 "¢ polae)

100 - 16 .55 1.64

00 - 8 0.6§ 1.87

500 - 10 0.66 1.67

600 0 0.7 r.72

700 i0 0.86 1.1

700 " 0.85 1.79

800 15 ©.97 1.78

900 2 1.07 1.82

[0 ISR [ P (P [P P IV

10313 20 1.20 1.82

Davies B4 % o Sl &R 10 A HR R &
AIEEE o Vi HARANESE B/ Wik R E
BET  FURBARKRNEZ HERA o

L EBBR K X

RN — R RROBESE A= 2
B R X, ( Fletcher, 1962), Telford
B (Telford, 1955 ) » B EAAER (
Melzak and Hitschfield, 1953 ) o ZEA&MH
Firk o BRI T AR 1 FIRAY R %3 514 B

HENKE > e B ERKRER » (RS
B3 o

W » TEER IABIANER (LER
0 pum ) WEBHFER EARNF - ERRBEEZ
EFERSGE (0kn ) HEESE(1kn) »H&
TEZKREE (1.em %) o FRRE LA RME
BEEARR-EXERDMA » GLAFEV(2) =
Wosin ( zZ/10km ) » HigAKBEERAE W, =
750 cms ~' UM 5 km HER o MBREARZ
{5 SRR W& » AR Wilhelmson and
Ogura ( 1972 )FIE#E > AHHEER%C
 BERRERME > £ 1 ARLTHR9.8°C km !
s IRAEESAEMEB5.9°Ckm-t , 5km [}
LRIR4-8°C km~! o Tl MHHREME
%1 1km DFZRBHENSZkn !, 1km L)L
RILA10% km — SRB o BRJIBRE BE 2 4L » P[4k
NEHBHERA » RBRERZ ©

R T B R AR 5 km B R AN
KR ERGEIRIRAEBK o T 5 — AR 5 58 g 4 —
BEMKRE » HERREFFLTAEZZ (Rogers
, 1979 ) ;
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dR EgxM

at 40,
AFRENREER ; tREE6HE; Er RERZHE
— 5 1A > BRI Ochs and Beard (
1984 ) > BNWPHK 2zl ; HREERKEE;
oL RERHE ; ur BRNWKWEE - BLUZE
n+ 1 REFHERZ® » RO PLRA/NTLTR
fEz:

@

Ugr

dR
Rn+l:Rn —_—
+(dt) At

®

o hrEERA t =108 5 » FiEESEREREHE
28 AU TREZR

Zeott=Z*+ (W (Z*)—ur)l At —@

LA ERTSEDE Ml B R A 0 BB
MRS MEEEA TR » FFERARFICHAEL
INRENRZEREEGERERE  MBERE
St OBEY (IR -
2 BgmhR

B » B Es PR R, £ 0.003, 0.004,
0.005,0.006,0.008,0.01,0.025,0.05, 0.075
,0.1,0.2,0.3,0.450.5 A9 EUEAILE
2 FRFEEPE S AR BERERE > 1
B/ R 2 IR BT BB - SR ER 2
A Liu and Orville ( 1969 ), Manton
and Cotton ( 1977 ) , Shiino ( 1983 ) ,
Beard (1976 ) , V. B V: F6HABRK o &
BEATIE o ENRIA LIS AT 4 G SR BE £ B AV2EHE » BT
TR BT RBER o

B 4 BTN B0 RN W B 8 - L BERRARERS >
ot o BRI/ IR WA IR SR BE /)N » RUIBER
WEABEE  BERE » B Z R 2B
BRI EARIE » 5 XBREE o £ Hh BT
BEE S0 » REEHBR o AR BRI HAK
Vit BE A 0 TBAR BEME » BE T RAEE TR
LB R B i o B EIFERE o

il e 42 —4f % 6 R » ATHRABN
RATAL A BAGHRREE » RESRERS
BRI o JRE 3 Bl RHE FU e th e ] B Y iR

PR

R R o KRBT RER » BEEX) o @
AR ENEARRERERLiu and Orviile K
BRAFEHE R, = 0.5 cm » §OEREF 5 mingF):E
HuTHE o EFEELA AR R Shiino HREAFEHER,.
=0.5cm , $EEEF16.2min FRIEEME o HiH
BRERY ZERZE 11.2min o R BAYEER
RERB 1/ BREAKREEELL20in
HEMNBEPERE HAMNEERREEEE
» & Manton and Cotton HBAMGEs» £
47.8 min R{RGE BT A MG ME % I o R RS
fF# 40. 1min o f{Z » Shiino FEALEMHE
1/NBE% » 5 Ro > 0.05 cm FORSRE s o Vo
FHRERAREME Ro = 0.003 cm g » 1/ ER
REEh=09.1kn g BRHOTRERE Y ERE
YEIE o B 42 — 4 RBURR— #0447
BEATAKREES SRR KRR
TERBREREA o BB 4D M 4c MR
Manton and Cotton FEXIEFFHEART
EEEE » Shiino FREKXRMEHE EREHEY
RLL U R B Ry o AL B 2R SE 2 R o
RERTBEmEEGHNYE B5A2H
FREERGEERNRHt Y (FS52a ) BE
hmax (M5b ) » BPEA/NRE mex (H5c )
» LR HREZEARERARHET i (Msd
) BEhmin ([#5 e ) HLELA/NRY min (
@5f) o
EWAARPLER, KRO0.1cm &, V, B
V. ZHBEAGE RS ERRERES » &L
B8 & Wi T RE B R AR > TR AR o Rt »
AEHEE Liu and Orville B Shiino —=4#2
AEREAR S km W » R E 2 &5 RIS
FUM®ERe = 0.1 cm R EFEH) » $95E; 8
mingE R R H o MAEBRGHER S » Shiino HR
1B e ¥ ot 5k BE AV HE BRBARE » Ro = 0.5 cn R ES
16.2min » BV, FREAFE16.0min , =
0.2min o ER) = 0.1 cmEMR 41.2min EFE
Hm o BV, FEAME22.3nin » SRR
18.9min o FIRA/NRZEFIPRE (Shiino /R
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Height (km)

~0.003 J
7 em
4
N
fe) 4
100)
AN 80
NN
Qd\o y 40 \
A0
” % 20 e \‘.(\\

(4

BP9 : A AR R R AR R AN@) Liu and Orville (1969),
(b)Manton and Cotton (1977 ), (c)Shiino (1983),
(@)Beard (1976) , (@) V. H(F) V. F KM ImEE 2 £
X PTERE 2 N RN L a8 L 15 o [ ROVt s
4 FRo 45 0.003, 0.004, 0.005, 0.006, 0.008,
0.01,0.025,0.05,0.075,0.1,0.2,0.3,0.4 H

0.5¢cm o

#ZRwmin=0.33cm » V., FEKAR=*=
0.24cm o ) o Liu and Orville HfAFE
skm AT » 4 BIHA &t MR SR EE R » IR
R, = 0.5 cmb¥ » 55 5 min EIFIEME o T8
R B » BRI AR R T GE » B Ro
=0.1cm BRAEBGKRSK  REFNKHTRERI2.0
min ¥ ®)5 #iE o Ak Manton and Cotton H
Beard ZH#AIGH B mEERR » PTEK
RERRe WITEY o

#Ro AR 0.01520.1cms> V, AEXH
RN PR EHEK ZMH o 4t Liu and Or-
ville B Shiino —H# 3 » BAMEMAF KM N
e R B > RUFRIE hnax @& (S5 b
) WEEER (52 ) MR ZMEA/N R
IRErA (B S5 c ) o WEH R » SLRNRKESSM
&L (H5 e ) » IS EEMAARER (Hod
) o JRR 2 R Y B R < B — RS R
miMA (Es £ ) o ZHF M » XA Shiino J5



52 KEF B BTRME—R

8
g
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ABSTRACT

This research contends two parts. The first part concentrates on analyzing the accuracy of the empirical equations
of the drop terminal velocity developed by the author. After comparing the equation with eight other different empirical
equations and the experimental data, the V, equation is found to have reasonable accuracy and has the tendency to
generate constant terminal velocity for large-sized drops.

The second part is resulted from the raindrop growth simulation by the continuous growth model. The results
suggest that the estimation of the drop terminal velocity has significant impact on the behavior of the drop growth.
The differences appear mainly in the rainfull starting time and the rainfull period,which has at least 10-20 min difference.

Since the life cycle of cloud is about 1 hr, 10-20 min error represents 15% simulation error.



