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— Characteristics of precipitation observed by radars —
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Abstract

This paper describes the characteristics of the heavy precipitation over Izu-Oshima Island caused by Typhoon
Wipha from 15 to 16 October 2013 using the precipitation map produced by merging data from 13 rain gauges and
radar echoes, and the polar-coordinate data from the Japan Meteorological Agency weather radars. The results are
summarized as follows: 1) heavy rainfall was concentrated in the northern part of the island, where the maximum
24-hour rainfall was estimated at 1,038 mm. 2) Heavy rainfall occurred along a local front between the warm south-
easterly associated with the typhoon and the north-easterly from the land. The local front had a shallow structure
which was obscure above the 850-hPa level. 3) Band-shaped radar echoes appeared over the island during the
heavy rainfall, forming along the local front. Volumetrically scanned radar data suggested that these echoes were
associated with an “embedded convective type”, that is, a stratiform precipitation containing shallow convective
clouds within it. No clear difference was found in the structure of the precipitation system between over the ocean
and over the land. 4) The maximum radar reflectivity was approximately 40 dBZ equivalent to about 12 mm h™! in
rainfall intensity. Strong rainfall with intensity above 100 mm h™' was not observed by the ground-based radars.
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Fig. 1 Distrlbutlon of raingauges over Izu-Oshima Island.
Gray shades indicate elevations.
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Fig. 2 Locations of Tokyo radar and Shizuoka radar of the
Japan Meteorological Agency. Dashed lines indicate the
150-km distance from the radars.
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Fig. 3 Surface weather charts from 12 to 16 October 2013 (Japan Meteorological Agency).
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Fig. 4 The track of Typhoon Wipha derived from the Japan
Meteorological Agency RSMC Best Track Data.
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Fig. 5 Pressure (black contours), temperature (color contours) and wind (barbs) at the surface derived from the
initial values of the Japan Meteorological Agency mesoscale forecast model. Broken lines indicate local
fronts.
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Fig. 6 Geopotential height (black contours), temperature (color contours) and wind (barbs) at the 850-hPa level
derived from the initial values of the Japan Meteorological Agency mesoscale forecast model.
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Fig. 7 Geopotential height (black contours), temperature (color contours) and wind (barbs) at the 500-hPa level
derived from the initial values of the Japan Meteorological Agency mesoscale forecast model.
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Fig. 8 Distribution of precipitation intensity (mm h'") derived from the Japan Meteorological Agency 1-km mesh
S-minite interval composite radar data.
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Fig. 9 Distribution of total rainfall from 21 JST on 15
October 2015 to 09 JST on 16 October 2013 derived
from the radar-raingauge analyzed precipitation of
Japan Meteorological Agency.

4. f?‘ﬁ 4T
%P~

DT
5 WY A VT, &M 24
LUEE AT OFEEZLHFL, 824mm O 3 ﬁ\*é;i
Faniz, LrLE &P ICE2%E I ATS H
W2 AL, 22+ ICBT5%E 5 MmO
FiF L ThoTWwAaWn, ZOF TIERE L~
BAFO®EFF—FE57G 1km Ay ash
BRL—F—Ta—%F GPV 2L RLT, =5~
EICBITH®KE »DE 3 %%Hé
HhE FHIERN TR E ZFHETAHIENTE
L8, HADETHY, 22WNERKE O» mzT
THIENTERN, - &, %L —F—|37=HWN
BhE 7 mEPFETLHIENTELN, TOEITH
EFRFF 2D, wI FES KL —F —EFIENIC
FnzZ&ickd, i oY 5tz Hdl en
1

kg

T&E5. TZTIE)™ ITELF 9 5% Brandes (1975) @
BT, L= —F = LRI FTFT IO RE
fiolk.

S RIFOBHDEEE i ICBTDRE BR, HE
THHEECBITB L —F—THTLe®wEd Z2r&T
HEE, ARk LE T DX %?6

Ri
fi=—~ (1)

FROL—F R8BI - Rke FEd 5
LE, 2O%- HTEEYT OX ORI AMNEI S

TENT 5.

>
I

)

.MZ N
3

ZITNRF®IFOREETHD. X2 WLIFE AR

¥, @ii'@?%{éhé.
d2
WT, = exp(———
i @(ER (3)

L iR O%hE FEL—F T A DOEREEF T,
itEPiS%g DT BEPRDDINT A—F
Thb. EPOEZEZIZTBHE, &5‘%m%b
MITIE DM, EADO®E FORFTENEE O® I
DETROFET T CHBRDODNTLES. - &
EPDEENI LT EDE, i FORLTEN
ELTH NG Rihd Stabins. AEETIE, R
AEHFEICLD, TEDHETEPOREN I IMDK
g SAPWS MR SEELT, EP=1km? 23
L.

§ ®hE FEICBIT M - REOAFT 20 D=

TENT 5.

Dy =f - F 4)

@D ITPNT, #-REko®- Hife (F) i, -3
HFOEFEDOL —F —HTLTOEER WS, I

EP D&% 50 % IR T, &- #Himz " o\ TE
~95.
N
> WT.D,
_ i=1
F=F+5 —— )
ST,
i=1
iEIC, L=y —THTINERE ICFERTS

ZET, L= —EHhFFLEOT KT NEREIN
5.

I GHEGORE FF—FES55HGOL —4 —
F—H et RT DD, F%FH 1km Ay 18k
BRL—F —Ta—%[ GPV OB ARE 253
HZEICED, L= —itkDmm | BHHKE 2ER
L7z, FICHhEFF—HELT, #2i1TaLizanl
LWHhEDOEERVY, FRDOHEZETL—F —F—
YEDRRED . ZIELUI0OR 167 2% 0%
DGIKVO®dFF—%, BLU16” 35YRD



§p SR ST FTS % K TP L S08 2016 f 3 7

OOHV &fEtid 4 R B2 B 5% 8 57— & 113 FTRTOHL T HEE LT, LidioThd
BEENTOHVEEHDZOT, FFIER E  FOOBLRRITBOTE, KA THASNES
o Fdd DA S A DR DN T A E B D
ZOEBRTIERLEL—F —E%d 06 RHE I 73 %él&c:?}?-;ﬁbf?uéf\‘%f%é.

DEY FHET D0, FHANT LTWEHE § Y 11 fgvuéht 2013 10 F 157 9%~ 16
TdH5HO0HV (Y 1) ZRNTHRNIIZE kK d ik v 95‘50)24 LWHhE O EALTVNDS, Mt
F L, OOHV 4 (2513 5% 8 5 e & > Lj= (¥ WA A OIS ENTBY, OBk
10). I0F 1527 9% 5167 25 FEFTORGSE I, 121,038 mmiZE L. - F, Y1221 B WH®hE

% 4§ 2T 565.5 mm, Aﬁw T405.9 mm TH D, SAEAT. 2T TAREIZI6T 3EBRV4E O
ARRE I8 %W OTR LT Fa 1S WR il BEWRE T, 2B QIR T 120 mm £
§ OHEBHY OV —ﬁmi 3% THY, HRHF I3 ATVWEIETHS.

#2 w3 FTEEHIN/m 1 SHERI
Table 2 Records of hourly rainfall observed by raingauges.

K5I/ | KSEEFE | 2E x5 X5 i OOHV | ODKV | GJKV |H#AZFE| EKHAE| KT OSMV
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2013/10/15 1:00 0 0 1 0 0 0 0 0 0 0 0 0 0
2013/10/15 2:00 0 0 0 0 0 0 05 0 0 0 0 0 0
2013/10/15 3:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2013/10/15 4:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2013/10/15 5:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2013/10/15 6:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2013/10/15 7:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2013/10/15 8:00 0 0 0 0 0 0 5 0.5 15 0 0 0 0
2013/10/15 9:00 1 3 2 1 15 0 8.5 25 5 2 0 0 1
2013/10/15 10:00 2 8 4 2 25 1 45 25 25 4 0.5 1 2.5
2013/10/15 11:00 2 7 4 3 2 2 145 11 95 2 2 1 13
2013/10/15 12:00 3 12 10 8 10.5 7 13 45 8.5 11 17 14 7
2013/10/15 13:00 6.5 13 11 7 10 8 17 9 11 10 8 7 12,5
2013/10/15 14:00 6.5 18 13 10 12.5 9 215 12.5 15.5 13 11 13 16.5
2013/10/15 15:00 105 25 17 14 18 11 245 11 17 17 16.5 20 16.5
2013/10/15 16:00 95 23 20 17 215 13 215 115 215 20 13 19 95
2013/10/15 17:00 12.5 275 22 21 26.5 20 23 135 21 26 14 14 10
2013/10/15 18:00 105 225 19 18 24 18 28 17.5 15 24 10.5 14 7.5
2013/10/15 19:00 15 315 22 15 215 12 22 13 12.5 17 7 11 5
2013/10/15 20:00 6.5 185 13 10 15 11 26 19 16 13 3.5 8 75
2013/10/15 21:00 6 175 14 11 22 16 31 21 16 17 7 11 75
2013/10/15 22:00 10 29 18 17 28 16 345 35 21 15 6 12 5
2013/10/15 23:00 145 385 23 21 29 20 585 535 335 20 75 9 245
2013/10/16 0:00 29 715 53 46 54 30 715 50 44 38 20 29 245
2013/10/16 1:00 40 915 69 47 69.5 45 705 405 60 47 28 39 31
2013/10/16 2:00 405 80 69 68 92 68 84 51 6.5 73 45 56 31
2013/10/16 3:00 525 99.5 77 91 118 93 105 60 54 51 57 38
2013/10/16 4:00 61.5 1175 89 98 1185 110 36 57 61 185
2013/10/16 5:00 56.5 1115 82 81 975 78 21 31 22 12
2013/10/16 6:00 16 31 26 22 295 33 0 40 27 0.5
2013/10/16 7:00 0 1 1 1 0.5 0 0 2 1 0
2013/10/16 8:00 0 0 0 0 0 0 0 0 0 0
2013/10/16 9:00 0 0 0 0 0 0 0 0 0 0
2013/10/16 10:00 0 0 0 0 0 0 0 0 0 0
2013/10/16 11:00 0 0 0 0 0 0 0 0 0 0
2013/10/16 12:00 0 0 0 0 0 0 0 0 0 0
it 412 897.5 679 629 824 621 590 496] 3375 423 3975 446 301
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Fig. 10 Comparison of hourly rainfall at OOHV between
the raingauge and the radar-raingauge composite
data produced without OOHV data.
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Fig. 11 Distribution of 24-hour rainfall from 09 JST on
15 October 2013 to 09 JST on 16 October 2013.
Raingauge stations are represented by white circles.
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Fig. 13 Horizontal cross sections of radar reflectivity and wind vectors on 16 October 2013. White lines indicate
coastal lines.
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Fig. 15 (a) Discrimination of convective precipitation (C)
and stratiform precipitation (S), (b) time-height
section of radar reflectivity, and (c) precipitation
intensity at Izu-Oshima meteorological observatory
of the Japan Meteorological Agency.
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