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Development of 3D Rapid Scanning Phased Array Weather Radar
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Abstract
In recent years, urban areas in Japan suffer from more and more disasters by severe weather such as heavy rain fall or
tornadoes. For analyzing and predicting the severe weather, weather radars are expected to observe rapidly developing
cumulonimbus by scanning whole three-dimensional space with high spatial resolution; however, conventional weather
radars with a parabolic antenna need five to ten minutes for three-dimensional scanning. JRC have developed a prototype
of new weather radar equipped with an active phased array antenna using digital beam forming technique. With this
phased array weather radar, it takes only 30 seconds to finish a volume scan of the cylindrical space within a radius of 80
km and height of 15 km. We have started experimental operation in Chiba city about 45 km east away from the center of
Tokyo, where we had installed the radar in the summer of 2015. In the experiments, we have succeeded in observing
severe storm cases, where inside of developing stage of cumulonimbus were clearly revealed.

BT 22 ENTED. AT, ET72-AF7LAR
RL—=F—=DR) 2= L AF ¥ VIZOWTHMHL, ®IZL—

P, HTHEHICB VT, BHWENCES, & (0 k) F—ottkE EEHERICOWTHRRE, LT, Bl

EVo ML WRBRBIRICE ARENLIELTBY, a0 Skl — ¥ — L DEVIZOVTHRRG,
GREEL 2o TV D, TV mHAREELZRET 272012,
BLWARBRIIK T 2B B ROBE L BEP LI L SN
TWb, E)VbITREL—F =121, MLWASRBR%E 72
S5TRELEDIKTIN B (K1) 2—2 2% v >) 25k 5
NTWb,

PERDINT RS T v FFEAVTRLEL — 5 =128\,
5~100 T DR 2 — A AF v DT hI, FOREERNS 5
WOFA, 5Zx FillT AEk4 R2FElfThiTng 0@,
—HT, FEHLEIZIOpRE TAMICEET LI LD, K
XL OTIEETEIFOA—MICETLIERH D O,
L oT, ZOWNEER 2 IEMEICHR A, S, FER X0 IEg
TS 27201213, koL — ¥ — oS EiECclaE 2
IR EE RS

YTk, EROSTERS T T FIHAT, 72— F
TLAT VT F2RALEZXNY FEa% L —4%— (LT,
Tz—ART7LAGR L —F—) OB L -
(M1)o BHFELZ 72 —AXAFTLARHEL—F—1E, EELS
km, FES0kmD3KITCZEM 23080 & HHIZKR ) 22— 4 R
FyUTE, BETTEET HHILEZ AN » O FERE T

M1 71—XKR7LI1REL—4—D4E
Fig.1 Appearance of Phased Array Weather Radar
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Fig.2 Volume Scan differences between Phased Array
Weather radar and Parabolic Weather Radar
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Fig.3 Simultaneous Multi-beam Formation by Digital
Beam Forming Volume Technique
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Fig.4 System Components
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Table 1 Specification of Radar Equipment
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Fig.5 Phased array weather radar installed in Chiba
city
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Fig.6 Time-series 3D images of reflectivity of a
thunderstorm at March 28, 2016. Echoes from the
square box area in the northwest of the radar are shown.
The square box area size is 80km X 80km X 10km.
The marker indicates Shinjuku.
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Fig.7 Schematics of Observation Project with Chiba
University
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DBF: Digital Beam Forming (7Y% VY —A7 5 —3 v 7)
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