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Development of Millimeter Wave Cloud Profiling Radar FALCON-I
— Present Stage and Future Plan —

Toshiaki TAKANO! and Tamio TAKAMURA?

Observation of clouds using high frequency radars is one of powerful methods for investigating thin and
high-altitude clouds, which affect greenhouse effect. FALCON-I is a millimeter wave cloud profiling radar of
Chiba University at 95 GHz, which is the highest frequency for normal meteorological use and has high
sensitivity and spatial-, temporal-resolution. The system of FALCON-I and examples of observations are
presented; accelerating rain drops to the terminal velocity in about 200m from the cloud bottom, Doppler velocity
width reaches 10 m/s in cloudlets in ascending phase of a cumulonimbus, good correspondence of cloud profiles
obtained FALCON-I and satellite observations, and so on. Future developments of FALCON are also

mentioned.
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Fig. 1 . Cloud profiling radar FALCON-I. It has two 1-m
diameter antennas which transmit and receive radio waves
at 95 GHz.
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Fig. 2 : Principle of FMCW Type Radar.
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Fig. 3 : Block Diagram of FALCON-L
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Table 1 : Comparison of Two Millimeter-wave Radars.

FALCON-I SPIDER
Purpose Ground based Obs.  Airborne Obs.
Obs. Direction Zenith Downward to
Horizon
Type of radar FM-CW Pulse
Antenna 1 m X2 antennas 0.4 m 1
antenna
Frequency £, 94.79 GHz 95.04 GHz
Output Power P, 0.5 W (27 dBm) 1600 W (62 dBm)
. 1/100~
Duty Rate Continuous 1/1000
Spatial Resolution . .
JrX 6 9.1mXx0.2 150 m % 0.5
Temporal
Resolution I'msec I'msec
Sensitivity (at 5km) —34dBZ —35dBZ
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Fig.4 : FALCON-I installed on a truck. The container
behind the truck is housing of FALCON-I for MIRAI
observations.
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Fig.5 : Research vessel “MIRAI” belong to JAMSTEC
(upper panel) and FALCON-I container on board of MIRAI
(lower panel).
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Fig. 6 : Cruise track of “MIRAI” of JAMSTEC on which
FALCON-I installed.
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Fig.7 : FALCON-I set in the Cape Hedo Station in Okin-
awa, Japan, of National Institute for Environmental
Studies (NIES) during the campaign in spring, 2008.

OB & ORI Z &, Bk O =— X120
JETE5HT, MOTEHEEZS.

4. FALCON-I f$gEL&REIB

Hiffi & Tizif <7 FALCON-I OftRTH %, Wik
ERREE B L ORERS R 2 R L Tw 2 BIHISI 2,
ITFc#ins 5.

4.1 HEELEDHRA—-L00F7882H

B 81z, 2010 4£ 7 H 25 H® FALCON-I 2 & % R L
ZEOBBPBIERT. a, bORZIZ Y Y ELBEZ S
TWT, Ry 7IARY7 V&R 2 EHEN 1~2m/s
EROZ LD L. c ORFZIINOBED 15D T, HE
4.5km OEED S EEIR200m BEOHVET, TX
72EH D ORMBE T L THEL TW B Z EBbhb.

4.2 BIEEDEHR--2012FE8830H

K91z, 201248 A 30 HTERFET o~ DFHKRT
OEFBHTOT —2 2T (Z OBHNIBGRE AT
HAEG & & O ILFRRFZE) 5. 2 0 HIZEELESBHEISFT O
EZeTHEL D% FALCON-I T 23 2 LN TE
72, 12:00~12 140 (JST) LHE CTHEE 1-2km ICFEE
WRZTWT, 1240 BRTIZEE 4 km [ZZ T 2 il
=N FALCON-I OE Lic#» > Ik Fasbn s, 12:
ODOFy7Z7—AZ7 bV (M9. ETK) 2R3 L,
W 2.5~4 km I ) CTIE A2 200 m B2 & T & I bE
N500mBEDEMNA, B, CO3IBICRZTWS. &
NSOy 77 HERIEL 12m/s BE LKL, Fulb
Eixdm/s TRAREZIm/s TERLTWAE Z R
brd. I, HEBEEZOKRE S, FETILHE
GHLEDEZ7EZ7 L FERET 2, Wb®w3 Tuft (K10, /)



222 2 = =

00

FALCON-1 Time-Height Diagram
July 25, 2010 at Chiba Univ.
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Doppler Spectra of Cumulonimbus with FALODN—I on Jul 25 2010 at Chiba :
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Fig. 8 : Examples of cloud radar FALCON-I. Upper panel shows the time-height cross section of radar reflectivity (dB) for
the cumulonimbus over Chiba University at July 25, 2010, and the lower panel shows the Doppler spectra of the same day.
The alphabets “a” to “d” in the upper panel correspond to the same ones of the lower panels.
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Fig.9 . Time-Height Intensity map obtained with FALCON-I in Aug. 30. 2012 (upper panel) and its enlarged map (lower right
panel). Doppler velocity map (lower left panel) shows A-C structures in 2.5-4 km in altitude, which are thought to be three

tufts observed with the FALCON-I needle beam.
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Fig. 10 : Turrets (1-3 km) and Tufts (100-300m) in a cumu-
lonimbus.
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Fig. 11 . Example of simultaneous observations of
FALCON-I and CloudSAT at the Cape Hedo Station in
Okinawa during the campaign in spring, 2008.
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