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Abstract: In this study, a model of rainfall drop-size distribution was modified using PARSIVEL-retrieved rainfall drop-
size distribution over Daegwanryeong mountainous area. A prototype model (Modified 7~ distribution model) applicable for
this area was decided through the comparative analysis between results from models proposed by preceding research and
PARSIVEL-retrieved data over Daegwanryeong mountainous area. In order to apply the prototype model for
Daegwanryeong region, the parameters (o, A, B) were made via sensitivity experiments and models of the rainfall drop-
size distributions for five cases of rainfall rate were proposed. Results from the proposed five models showed high
correlations with PARSIVEL-retrieved data (R°=0.975). In order to suggest a generalized form of rainfall drop-size
distribution, interaction equations between rainfall rates and parameters (@, A, B) were investigated. The generalized
model of the rainfall drop-size distribution was highly correlated with PARSIVEL-retrieved data (R’=0.953), which means
that the proposed model from this study was effective for simulating the rainfall drop-size distribution over
Daegwanryeong region. However, the proposed model was optimized for rainfall drop-size distribution over
Daegwanryeong region. Therefore, broad observations of other regions are necessary in order to develop the representative
model of the Korean peninsula.

Keywords: numerical model for rainfall drop-size distribution, PARSIVEL disdrometer, prototype model, modified 7~
distribution model, parameter

*Corresponding author: rspark28@gmail.com
Tel: +82-2-6959-1650
Fax: +82-2-6919-2121

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



PARSVEL 5% XIZS B8 fBE Ao Z4aNi2E o8 o7 519

oF: B ApoME i Ao 382 A (PARSIVEL disdrometer) 720 2 HE]
TUARE AEE HEOZE 7|29 AT B3 /A A Aol Aleket T’

H .
® 3 = ABAR=0975)S BTk sl wet

ROl a3l ojulgitt. 2euh & AtoA A
sl =gitkes @Al glo], meEbA =g ok

M B
7] ol EAske 75 dAe 9 2Ee
HEEshe Aol dAte] Z717F 4 A7) ool

S
N
i

HH AFoeR dsleiA "o 2] #5 9
79 wet M2 bE dat $eE 7RI gon,
9at &EE WAE 100 molM 70 ems”, 1 mmol
A 649cems’, 2mmelA 883 cms”, 2.9 mmolA
917ems” AEolth, 5 4R 3t SxE v$-
=g7] w2l 7] Foll EAlsks s 71l <

s
I WAL IS 4

i
7] Foll EAlshs 4 2
3 5 oS vleA 3
o HJ3 7
5

75 e 7
=, " Fo= <lsf
7] Wzl olst 71eol et AYAH ASH T
of e g2 mXA Er} Ranger and Nicholls
(196901 JstH, th7] & 20 o]ate] mAIYAR= H]
A} =37 A, vA A 2, w9t 9
oA aEEH, 5 B AF F A 9Ae
100°]8ke] YAgte] 27 wiel 100 o9l
Apgto] wgAo FIF mRIvkL & = ok P&
PRkt ZFedzte] AAZE oF 100017] wiie] H]eY
Aol e WA e AR 8 F

_‘

N BEol e
B AFUARE B

& 7Ksd 99 mYe AHE BT 2P S5
992 F) A4 WIASE(e A, B)E AHAEIOR,
Hrgol mhe FHUARE 2Re) Ak B3N 24
Aot AFUHEE 29 Qus Foz A 99
QY AFYAEE 2L T Ao A5U%
QTN A BYo] e Adel YLUAREE
AEIARE BYE By A9l FEUHEEANT 3
232 ) QaAE oE Aol tjg Pusld 240

EE okl o] FASEHE A7t Aasolol &
7

2 gl st ml= B fH 5o Ax
= A, 7], dolt] ¥ 94 35 5 o
VRS ARE EAMc] nigAe ol Sl
719 ArPAEE BYHE AQkelsith(Laws and
Parsons, 1943; Marshall and Palmer, 1948; Ulbrich,
1983; Ajayi and Olsen, 1985; Thara et al., 1986;
Brandes et al., 2004). U AREE 23] ks
3l AFdAEEs A5 B2e [ E¥7 b
A= AHe.g, Marshall and Palmer, 1948; Sekhon
and Srivastava, 1970; Ulbrich, 1983), T%H2lo] 7}
A= cHLaws and Parsons, 1943). ¢l 4719
e R 8 N T AEdAeE 2
S v YAl BEE BAlshedl @3Eoghs
A37F @E vh UckPetty and Huang, 2011). L
B} AolAe] ExE 44 2 7R 430 o}
2} 9EpA| ™ (Cecchini et al., 2014), 74 2 75
9 Ao 2 AR zol2 Hol7] T (Jung
et al., 2014; Yang et al, 2012; Rha et al, 2005),
MY AT AYY PFAART B 5 A
o) JrUAe RIS
el A% B T F39 AolE WGP

7

b



520 sfid - F ol oM 2R

M-P model

comparative
analysis

s| PASIVEL observations

Modified I' model € ﬂ

N

Prototype of a model for
rainfall drop size
distribution

ﬂ(— Modification of parameters

comparative
analysis

J

Improvement of a model
for rainfall drop size
distribution

Fig. 1. Schematic diagram for improving a model of rainfall drop-size distributions.
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Fig. 2. Cloud-physics observatory at Daegwallyeong.
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Table 1. Models of rainfall drop-size distribution developed by previous studies
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Fig. 9. Comparisons between PARSIVEL-retrieved and generalized model-predicted rainfall drop-size distributions. (a)-(¢) and (f)
indicate comparative results at specific rainfall rates and correlation using all data, respectively.
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