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Characteristics of the Meso-scale Environments of Storms
Associated with Typhoon-spawned Tornadoes in Miyazaki, Japan
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OKeita SAKURALI, Hitoshi Mukougawa

In order to elucidate meso-scale environmental characteristics contributing the generation of a typhoon-spawned
significant tornado (F2) occurred in Nobeoka of Miyazaki prefecture, Japan in 2006, environmental and composite
parameters in Miyazaki are examined in comparison with typhoon-spawned 3 tornadic events in Miyazaki and 16
nontornadic events using the forecast dataset of the operational nonhydrostatic mesoscale model of the Japan
Meteorological Agency (JMA). It is found that the significant tornado in Nobeoka is accompanied by enhanced
convectively unstable environment with large vertical wind shear, which is represented by a relatively large
convective available potential energy (CAPE) and significantly large shear parameters (e.g. storm relative helicity;
SRH) compared with other tornadic and nontornadic events. We also discuss synoptic condition producing these
characteristic environments along with the comparison of the environment for the tornadic supercells and

hurricane-spawned tornadoes in U.S.

1. IZU®IZ
2006 £ 9 A 17 H 14:03]JST |2 F IR EAERE 1 CT&
J& (T0613) (2 £ 5 B 2 72 | & F2) (LL T,

3. FER
FEMT D HE R Nobeoka-Tor 3+ ¢ D & iy Hitsk 1 2 35
T AR /NT A — X OMEISCEAEE, o FEH)

Nobeoka—Tor) /334 L 7= (E IR 5555, 2006) .
Z @ Nobeoka-Tor FHHIZ B\ T EIRFHIE TILE
BOFRE LT WRESL DRI Tz EE X
SNDH0, MO (RS, FEEEEH) ICHRT
EORREERIEAICHE L T DT E TOM
FETRENTWVRY., 22T, AFIETIHE, KB
FF A Y BE Y &5 /L (the JMA Meso—Scale
numerical Model) GPV (Grid Point Value) T —#
THELTRERT A =X LBHAERT A= %
VT, Nobeoka—Tor FH|DEREEG K-S 572
DI, OB BT I VIR R T E AR DS
A LMo 3 2] (weakTor) & BRITEHL L7223
BERIIFE Lo 7= 16 8 o FE w5 &
(nonTor) & DR Z LT~ 7=.
2. 7T —%
ARFZETIL, 2002 4 5 H7v5 2006 4E % TOXK
BT AV EAETHRET LGPV (LLF, MSM-GPV) 7 —
%D 6 RT3 A2 VT, KROLEEICET
% %5 A —2% (CAPE, CIN, SSI, Li, Ki, 0-3km
lapse rate 72 &), BAOEHE T T —IZBHT 58T
A—% (BS, SRH, BRNS 7¢ &), #HA /87 A —% (BHI,
SCP, STP, KHI 72 &) %, ‘EWHik4 & e X 5 7e6E
N TR DT,

(weakTor: 116[Jkg™'];, nonTor: 146[Jkg™']) L9
HA NS K X 72CAPE (391 [Jke']) THREL I N 558
WRHEARZENE &, FEFICRE RERE S 7 —IZB
585 A —% (B2, 0-1km SRH: 339[m’*s?]) T
o onhsZ ERnbhole. LIENn-T,
Nobeoka-Tor# | D BE Y, TlL, CAPE L SRHAZ &
STP72 E DA /8T A — 2 PO FHNZ R TH
BIIRELRoTWE(® 1), 2O X5 RBEER
RBEG DR SNV BN, 7o, KEOmEERE
BREEY L OWIRIZBET 5 BRI VT HilET 5
TETHD.
STP

6
51
4]
3
2

14

o == o

Nobeoka-Tor weakTor nonTor

1. i S 7-4-FH] (Nobeoka-Tor, weakTor,
nonTor) @ MSM-GPV6 W[ T — & CatE L7
STPIZRET A4 ONTF . OFNI 27~ .





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


