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Measurement of vertical air velocity and hydrometeor characteristics
in stratiform precipitation

by 50-MHz wind profiler radar and 532-nm polarization lidar
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Abstract

50-MHz band wind profiler radars are only means to measure vertical air velocity (W) and
reflectivity-weighted particle fall velocity (V) simultaneously. Linear depolarization ratio (§) measured by
a polarization lidar is useful to know phase and sphericity of hydrometeors. The 50-MHz band wind
profiling radar named as the Equatorial Atmosphere Radar (EAR) and the 532-nm polarization lidar
installed at Sumatra, Indonesia (0.2°S, 100.32°E, 865 m MSL) measured stratiform precipitation on 8 and
16 December 2008. A case of weak stratiform rainfall on 8 December and that of active stratiform rainfall
on 16 December 2008 showed a marked contract in W, V,, and 6.

1.1 C®IZ RETHEELBER THDH, L—F—OHHEFM

R PERE AN D E BT T LA 2 O AL - R A B — A TR S D B KR BROEL 98 B T E A AT U

FUORRE L, 0CREICEY D L@ L TR E A ST B ARRL 7 O T IHE (Voign) li W<El3¢7k
5o JEIRTEREAR O EEICHFET 2 ERWTIE, A5 B HCELIRE CE AT SN R RS

HEEBUEKESCHEKIA AT A X2 RKIEDE ﬁ¢7k*4%®¥%TJ$E (V,) ofnTd 5, %@t
ERERTHDL, 20O, RAOSHERE (W) YR RKATHT T D BB T3 T EE O M E I
DEREEREIZERER KO RATR TS, WV PUEMZRRICHOILEND D,

M KR+ D% Tl B 1L, R K R 2 JRiE K& L — & — (Equatorial Atmosphere Radar;



EAR) [1]72 £ ® 50 MHz #f K&K L — & — 1%, 3 GHz
borWEENU EOEEH AL RE L — X —
LHEBLTABEENEVWEZD, KEEFEza—¢&
KR =2 —DORERNFABRETHDL, TDORD,
50 MHz # K& L — & — 3w & Bkb 7 % FFIC
B CcxrME—OWMB™THD, £, WETAHF
—IC XV HE SN D WICHENEE (&) 1L, AR
DA Okl - M) CIERBIEZ AW 5 HEE L
7521,

2008 - 12 AIZ, £ VY FRX VT « A< b T BOR
RSB AT (B 0.20°, R 100.32°) I2B W T,
EAR & 532nm @6 7 4 % — O RIREBH * v o~ —
> T¥ %5 CLEAR2008 (Cloud observation campaign
using Lidar and Equatorial Atmosphere Radar in 2008)
M FEMi & AUz, CLEAR2008 o % i 1 il dh i ik, 12
A 16 HOHBA R WEIRMEREAKEF L 12 A 8 H
DFFWBIREREAKFEFICE WD TRET A F— 03 @h
fie g £ CRRMEREAKZBH CE L, RHE TIE 12
A8HEI6HIZHBTHBMFEGOMELRET 2,
BIFER O S 522 53T THR[3]12 B3R E -
W,

2. BT — 4

50 MHz O K&K L — % —Td % EAR O F.0 JF
W% 47 MHz Th 5, BEAR I KA AL 5] =
CTL—F—WEDEYESD X7 — L (EAR D4
12 3.2m) OBITRBEILICHE Y BElT 2 — (KKEL
Mra—) 2%ET 5, RKEWT 3 —I1XHHR T
MEGEIZX ST 2 Ky 77— 7 Va0 o,
EFME—ATHESINTE Ry 77—V 7 b2
LWxEBLHARETH D, £72. BMWEAKITH LT
. BEAREF LDV A ) —HEl T —%%ET

T, VyarEWMEARECTH D, VL,
V, =Vypair —WIZ X VB LN D,
HHRRFREDFRERKBRTICB N TERT
5% BT A X —[4][51CB VT, xHFE T g ko
o LI o RO AR LI T v R LY 2008 4R
WHTICZEINTZ, RRETIE, FiolckEs
FUT AR YR E EE B F v 2V CTHIE S itk T
ELEREE (P) LR WE (8) o#llTyT—% %M
Wi, HIET — X OB SRR IL 30 m, K4 fiE
BIZ1 0 Th D,

3. BLAIRE R

2008 4 12 A 16 HITHIFE~DREAK Z £ 5 g
R B AR PEBE K o F 5] (LU, F61 A) 256
Nz, 12 H 16 B D 20 B 14 53705 21 BF 41 230
MM CEBHLEW, V, P, SOEETa 7 74 V%
LICRT, ZoBHHMics YTk, EOFN
BEHZBWWT 2 mm h! A8 2 5 kG 722 A

B shi-, £7-. 2008 4F 12 H 8 AiCix, #iFE
WEIE L2V WEIRMER R o F4] (LLT . 24
B) MEHI ST, 12 A 8H®D3IEE30 025 41F
50 OB CTEHLEW, V, P, SOBET 0T
FANVER2IZRT, BT, 1 X2 &#L
R LBAEREBR RS,

W )V

1

Altitude [km)
N W A YN OO O

Altitude [km]
N W R U N @O O
s s

o
o

[ms’]

(P (d) &

N oW s N 8 O
LARARY Rasas Sana anns Anant snans

Altitude [km]

Altitude [km]
N W s N DO O

0

NN
w0 10% 10° 10* 10°
[count rnin"]

Fig.1: Altitude profile of (a) W, (b) V,, (¢) P, and
(d) & averaged from 2014 to 2141 LST on 16

December 2008. Positive W values indicate that

10

wind velocity is upward, and positive V, values
indicate that hydrometeors fall toward the ground.
Arrows at the right of each panel show the altitude
of 0°C estimated by the radiosonde soundings. The
thick curves show the average values, and the dotted
curves on the both sides of the averaged values
show disturbance determined by the standard
deviation. In panel (c¢), some parts of dotted curve
on the left are missing because the standard

deviation value was greater than the average value.
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Fig.2 : Same as Fig. 1 except that the values are
calculated from 0330 to 0450 LST on 8 December
2008.
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