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Synopsis

Starting with three-dimensional radar analysis in the 1980s, synchronized observations
with polarimetric radar, multi-frequency radar, and particle sondes have been conducted
to observe and gain insight into the internal processes of heavy rainfall phenomena. With
the establishment of the X-band polarimetric radar network (XRAIN) in 2010, three-
dimensional observations with a resolution of 250 m and 1 minute became possible,
dramatically improving the monitoring of short-term heavy rainfall. In the wake of the
Toga River disaster in 2008, a risk prediction method based on the detection of "the eggs
of sudden heavy rainfall (radar first echo)" and vertical vorticity was developed, and this
method was put into operation by the Kinki Regional Development Bureau in 2015.
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Fig. 1 Three-dimensional structure and intensity

distribution of precipitation areas (see Nakakita et
al., 1987).
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Okinawa Campaign Observation

Synchronized with rainscope and
polarimetric Doppler radar
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Fig. 2 Okinawa Campaign Observation
Synchronized with rainscope and polarimetric
Doppler radar (see Nakakita, 2013)) .
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Photo 1 Activities in the Okinawa campaign
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Fig. 8 Time series of a localized heavy rainfall in
Tokyo metropolitan area estimated by conventional
radar (left) and XRAIN (right) with observations by
AMeDAS  (see Maki et al., 2017)

XRAINNHEA S5 FE TiEFig7 D X 912 1km
Ay v a TSy Z L OFHERBIE > Tooicxt L,
FITRT & 9 IZXRAINIZ250m A v 3 = TIHED &
OB E o7z, ZICEY, FUTERE
LIENDHEEALED —>— DO IEF T < K
2D XD oT=. Lo T, FAICKDHIAKEE
RO DOFERIBEBATEEL 2oz, B XY, B



BN O LS IZHBHE AT 1057- 5 % 12 b 72y K5 73
JINZZ OFEELE @I L D BFERL Tf%fﬁéﬁ@ﬂdﬁ
BT 20T, TOGFMKDOESIZIEFICHKLDZ &
DS CEA SR,

Fig. 812, Fig. 7& [ Ui AL ZE /0 0> 1043 FN & Rf ] R
BamRmd. B INETOL—X—Z X DHHEEM,
FRVBXRAINIZ X 2 HEEE T, #EHEAAMeDASIZ X %
HEBRECHD. 20X, KKK T ORIy
fEHEET DHESI D b D XRAINIZ X A HEEEIT =
ETOWHEMERESEHELTNDL I ENbMD.

6.2 XRAING F R 15!
ST, Fig.5& Eblcaid L=k Hie, MELEDZ
47%%—7,#&@%%éﬁ,ﬁﬁ%,é%mﬁ%
THREZICEIRL T RO, EZEDREKR

@Tfﬁﬁﬁ%m#é
—J7, Bk L7z X 9 (CCOBRA % W 7= 8L 52

Domi Hydr at each altitud.
w -

Hail/Rain

Heavy Rain

Rain
Big Drop

stlng ratio of hydrometeor in the ceII Graupel

Wet Snow
II o by Snow
Ice Crystal
‘[Dvﬁ."em I

|- averaged r: aII intensity
=]

o 51’:) v AR
N em

Rka, RVMAX [mm/h]

imﬂmumm
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