Atmosphere, 17(1), 101-108 March 2007

NOTE
TES2 ZSAIAH 3 MES 2F
AT MR U R R IR YL Sk I

gy’ - QA4S A
I 1T e AT

7R A=A
‘AN st o7t
(2006 119 292 A<= 200749 1Y 122 29l)

Cloud Physics Observation System (CPOS) and Validation of Its Products

Ki-Ho Chang', Sung-Nam Oh', Ki-Deok Jeong', Ha-Young Yang"', Myoung-Joo Lee',
Jin-Yim Jeong', Yohan Cho', Hyo-Kyung Kim', Gyun-Myeong Park’,
Seong-Soo Yum’ and Joo-Wan Cha’

'Remote Sensing Research Laboratory, Meteorological Research Institute, KMA
2Jindo Weather Station Office, KMA
3Departmenl of Atmospheric Sciences, Yonsei University

(Manuscript received 29 November 2006; in final form 12 January 2007)

Abstract

To observe and analyze the cloud and fog characteristics, the METeorological Research Institute (METRI) has estab-
lished the Cloud Physics Observation System (CPOS) by implementing the cloud observation instruments: Forward
Scattering Spectrometer Probe (FSSP), PARticle SIze and VELocity (PARSIVEL), Microwave Radiometer (MWR),
Micro Rain Radar (MRR), and 3D-AWS at the Daegwallyeong Enhanced Mountain Weather Observation Center. The
cloud-related products of CPOS and the validation status for the size distribution of FSSP, the precipitable water of MWR,
and the rainfall rate of MRR and PARSIVEL are described.
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75 Sls) 2 Ul FEE BEA2H (Cloud
Physics Observation System, ©]5} CPOS)-& 73+ LAW7|
AR @Yoz (TR 718 (374N, 128.4°E,
842 m)ol| T-2315Ak (Fig. 1)

CPOS+ Atz A® E ZH[E} (Forward Scattering
Spectrometer Probe, ©]3} FSSP), 3335} t) A E Z o e}
(Particle Size Velocity Disdrometer, ©|3} PARSIVEL),
uto|3 = E"TJEU]E] (Microwave Radiometer, ©]5}
MWR), tfo] 32 7+ #|o|H (Micro Rain Radar, o3}
MRR) 5olA BS5E 2259 DB AR #5 A=
E2 9 7|9t (http://weamod.metri.re.kr) 2.2 HoJF
et 22 A= o Qe R g 9
3 24+ 57159 A4S sk )l

71 AR =oA = FE8E HE5S flsk S
EE o 54 BSAI2EE ol&skaL Y (Fig. 2).
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Fig. 2a2] Mobile Integrated Profiling System (MIPS)
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Karan and Knupp (2006)= International H>O Project
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LA olsshz oledEAEAY I olsHEY
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2 H 9] Mobile Platform (Fig. 2b)2 2D-Grey imaging
probe, ZH] 0¥, 7|4 24 BHE7)7]Q 254, 55
A, 71472 GPS 417] 52 &gl 2kste] A&
A AFade] ot 159 AT H U9 3%
0.1~6.4 mn)2] &% #=S £33}t (Kusunoki
etal., 2005).
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24 9 585 48337 L A, 2ol 1E
I AR AR TS 3l (Fig 2¢) 714=4

A F ) B T80 WERF P35S 5H YUk (Lei,
2005).
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1) FSSP (Forward Scattering Spectrometer Probe)

FSSPE 33t B44.& o]-g5te] 783} ofjojei o
7o) 27] BES ZHSHE 7712 299 72 ulaw
2 A9} 7)4zd Zeded da] o gEo] gou
TE=9 Q79 E2of| IA 719kt (Arends et
al., 1994; Wendisch, 1998). FSSP+= )] 3+37] A&
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of atstd 23] FAE KR oA HS0] 7hsstE
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Fig. 1. Location of the Daegwallyeong Cloud Physical Observation System (CPOS) in the Korean Peninsula.



CHERKY CRE LR TR

2 guzel 14 A5l BESHT 9ick FSSPE
23 5 9t FRUME 2ot ARk 279
SBE Buolol2RE GERE ST AGET
217 o] itk S W= A7 0.5~47 mo]™ 157¢
9] QX772 FE Eo At} (Jeong et al., 2006).
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Fig. 2. Observation system: (a) the Mobile Integrated Profiling System (MIPS) in Huntsville, USA, (b) the mobile platform

in Japan, (c) field observation in Jilin, China.
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2) PARSIVEL (PARticle Slze and VELocity)
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Fig. 3. Comparison of the 5-minute averaged mass concen-
tration between the FSSP and the PM 10 sampler.
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20039 1€ s AL Eof HXE MWR
(Radiometrics, WVR-1100)2 tj7]|2+ ¥ 23.8GHz
9} 314 GHz) e ArE: S A15k] 21 4E Aol 4
) L5 #=3te] 744 (Precipitable Water
Vapor, ©]3} PWV)Z} s=83F (Liquid Water Path, ©]
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Al 87] 228 #55H Ha, #5E g 8 5
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Fig. 4. Scatter diagram of the 30-min averaged PARSIVEL

(O) rainfall rate versus the TBO1 one. The RMSE denotes
a standard error and solid line is the linear fitted line.
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2) MRR (Micro Rain Radar)
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Fig. 5. Scatter plot of the PWV calculated by the MWR
against that derived from Radiosonde for clear sky (A,
cross) and cloud sky (B, circle) conditions for Dec. 2003
- Apr. 2004.
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Water Contents, ©]8} LWC), YA=7]&3E (Drop Size
Distribution, ¢]3} DSD)E AF&d 4= 9t} (2473
2005).
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Fig. 6. Comparison of (a) 15 min, (b) 20 min, (c) 30 min and (d) 60 min cumulative rainfall from AWS and MRR.
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Table 1. The specifications of the instruments of Cloud Physical Observation System (CPOS) and their calibration status.

Measurement Range Calibration Validation IESJ:I
FSSP Size Distrib. 0.5-47 ym  1)Check for the 31um standard particle R?=0.64 ’03.11.27
of cloud 2)Qualitative comparison with the PM10
results for the CaCl, seeding
PARSIVEL Size Distrib. 0.2-25mm Compare with the 30-min. accumulated R2=0.966 °06.09.29
of Rain/Snow rain-gauge rainfall in Mokpo during 1 days
MWR PWYV, LWP 23.8 GHz, Compare with the PWV calculated from (clear sky)  ’03.11.23
31.4 GHz the Sokcho sonde data (2003.12-2004.4) R2=10.88
(cloudy sky)
R*=0.79
MRR Reflectivity, 150 m Compare with the 30-min. accumulated R2=0.84 >05.04.04
Rain-Rate, interval rain-gauge rainfall
LwWC (2005.4-2005.7)
< o3 A2 TERS 71sA) Bt of AR 5 WAL,
3. 2 X YUY NI

Table 12 thakao]l Ax|=lofgli CPOSY 753
2 A 5o) ASE B 19 B W ASARNE
Aesha Qleh. o= ARt 2o B2 AR
Sl that A= gt S PF] hate] A
Hog o|2o}a Rolch. 15 HABel: TEAR
o Aol AR Bofohs TE AN RuW
g okt 445 45 59 4eel 2] 2 2
$57] thzo] B2 gho] FHE TEE YEATHD
£ @4 9ok a9 ool BoIkke] 22 78
S 2 BEAE lo]eulo] At b 75| 1]
AZe 8 PR A7) VS 9% 422 B
3 289 4 9 Aolrk

A A

o] =2 20069 % AF (|9 Adoe=
SR e] £47]) 2 A+ (R01-2006-000-11233-0)
A Gt 71 ATt A FRAMY A8 =& 71 o]
o &9 4 A8 &Y 7ledy 55T BEAE
g A 2 A7 Ao SEPS Y E3L &
A B At uiabe 71 7RI s A
A (CATER 2006-2307)2] Q02 FSSP 3=

a4, A, A8 A7), EAE, 2004 AT A
EZHEl(FSSP) & ©]-&3t etz A o] f-5%4A} 271
Bx = 5/527/45-3] 40, 623-631.

283 724, 4712, 2005: B Aol E: ulo]32
7= dlole o) 4. 2005 Y= 7=+7)8/513] 71& skt
3] =27 168-169.

Ak, 715, BRY, vt g, F6kY, 2005: AalrAE]
E ZH|EK(FSSP-100)9} nlo] 22 &t] 2u]EE 0|83t
2003\ %= i T4 o) AH 24, 7)) 15, 167-178.
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