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Abstract

On removing to Tsukuba Science City, the Meteorological Research Institute installed 5 cm
wavelength and 3 cm anelength Doppler radars in 1980 and 1981, respectively. These radars
are in the charge of the Meteorological Satellite Research Division and the Typhoon Research
Division for their maintenance and improvement. The capability of the Doppler radars in
measuring the motion of scatterers has provided an effective means to solve many problems in
six out of the nine research divisions of the M.R.I. For example, observations of typhoons,
extratropical cyclones, thunderstorms and heavy snowfalls use raindrops and snow particles as
scatterers. In the observation of clear air, “chaff” and refractive index irregularities are used
as scatterers. Water waves are scatterers in the sea surface observation. vMany facts have been
revealed by these observations. The research divisions participating in the Doppler radar
observation are the Forecast Research Division, Physical Meteorology Research Division,
Applied Meteorology Research Division and Oceanography Research Division as well as the
above-mentioned two.

Doppler radar observations have been carried out for about five years at our institute.
Some of their results have been published and others are now in preparation. Doppler radar has
been c‘onsidered as one of the very important tools in the very-short-range forecast of heavy
rainfall, snowfall and strong wind not only in the Meteorological Agency but also outside. This
paper reports on the present situation of the development of Doppler radar and the research
activities in its use. It is desired that this report is helpful in showing clearly the capability of
Doppler radar and our research activities.

This volume consists of ten chapters which are summarized as follows.

Chapter 1 Processing of Doppler signals and radar equipment

The method of processing Doppler signals is described. In particular, the pulse pair
processors which are incorporated in the two Doppler radars used at our institute are described .
in detail. Then the main functions and characteristics of the radars are stated. And the function
of the three-dimensional sector scan which is developed and added after the installation of the

radars is described in detail.
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Chapter 2 Observation mode of Doppler radars

The upper wind measurement by a single-Doppler mode, that is, the V.A.D. method is
described, and its accuracy is discussed. Then the methods of observation and data processing

for the dual-Doppler mode are described to obtain three-dimensional wind fields.

Chapter 3 Structure of typhoon rainbands

The analysed typhoon rainbands were associated with Typhoon 8124, Typhoon 8305, and
Typhoon 8514. Theses were observed around Tsukuba. The rainband associated with Typhoon
8124 was observed by a single-Dopﬁler mode, since the dual-Doppler observation system had not
been established yet in 1981. This rainband included a mesoscale slant updraft with a gentle
slope from the low levels on the typhoon center side to the higher levels on the outer side. A ‘
heavy rainfall occurred below this.updraft. The two rainbands in Typhoons 8305 and 8514 were
observed by the dual-Doppler mode. The most prominent feature in these rainbands is the

relatively steep slant updrafts from the typhoon center side to the typhoon outer side.

Chapter 4 Structure of rain areas associated with extratropical cyclones

Rain areas in this case were observed by single-Doppler mode. A warm-frontal heavy rain
area associated with a small low pressure was observed by the 5 cm wavelength Doppler radar
at Tsukuba. A heavy rain occurred in front of the area where thé low-level strong southerly
wind intruded into the warm-frontal zone. Cold-frontal rainbands on the Kanto Plain observed
by the same radar usually show indistinct structure because of the effects of the mountainous
region to the west of the Plain. Therefore, we observed a rainband around western Hokuriku
by the 3 cm wavelength Doppler radar during an observation period of heavy snowfalls. Thus
a typical cold-frontal rainband in winter was observed, which showed its decay process due to

the mountains.

Chapter 5 Structure of multicell thunderstorms

Two cases of multicell thunderstorm over the Kanto Plain were observed by the dual-
Doppler mode. One case was associated with a strong vertical wind shear. Lines of
thunderstorms were formed along the wind shear. The internal airflow was three-dimensional
in spite of the two-dimensional external appearance. The other case occurred in a weak shear
condition. In this case the thunderstorm propagated in sequences of formations and dissipations

of cores.
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Chapter 6 Structure of convective snow clouds

The structure of convective snow clouds which appeared over the Sea of Japan in the cold
air outbreak in winter is described. These clouds were observed by the 3 cm wavelength
Doppler radar located at Kanazawa in western Hokuriku. Three cases of characteristic snow

‘ clouds were analysed. In the first case snow clouds were formed above the convergence zone
over the sea affected by the land breeze, causing snowfalls near the coast. In the second case,
snow clouds had already been organized like squall lines over the sea and they caused snowfall
mainly in the inland area. In the last case, snow clouds were organized in a very wide cloud

band by mesoscale horizontal flows. They also caused snowfall mainly in the inland area.

Chapter 7 Airflow observation by dispersing “chaff”

Airflow observation by dispersing “chaff” as scatterers is described in non-precipitation |
conditions. In particular the characteristics of the chaff and the features different from those

observed by using precipitation particles as scatterers are described in detail.

Chapter 8 Observation of “angel” echoes

The “angel” echoes observed were probably associated with the irregularities of refractive
index. Winds estimated by the angel echoes during the passage of a sea-breeze front agree well
with the winds measured by the anemometer at the top of the tower of the M.R.I. (213 m above
the ground). The mechanism of the backscattering by the irregularities of refractive index is
described. In addition, examples of the observation of non-precipitation echoes which were due

to insects and birds are shown.

Chapter 9 Observation of sea waves

The sea surface echoes observed by the 3 cm wavelength Doppler radar at Choshi were
compared with the sea surface wind measured at Hazaki and the wave height data at Kashima.
The radial component of the motion of scatterers was of the order of several meters per second.
The reflectivities and Doppler velocities in sea surface echoes indicate better correlation with
the sea surface wind than with the height of swells. It was found that the backscattering by
waves can be distiﬁguished from that by precipitation particles because of the difference in the

Doppler spectra.




Chapter 10 Closing remarks —Tasks for the future —

The tasks for the future are shown in two fields, that is, (1) improvement of observation
equipment and data processing method and (2) further Doppler radar study of meteorological

and sea ‘surface phenomena.
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L7228 T, —(MAYM D DX A $d 4075 256 {8, Bk A 256 fE5T 65,536 07— 5 % 153D
et b8 TES, 72, COE—FTRV—SIT—FELT, Fy 77 —FHHEE, Cxd
AELTOBERERVBEDOS 7—RR L SEELSGERC2OOMEETMT 77— LT
LOHT IENTEL LI TR >T 5,

T, R 79—&EEF -7 L LT, I RUQ F v A% 1024 7SV A5 L FIHHEE R 250 m %
7212 500 m FIRE T 32 BEEE L VBT TE N EN~32km HB W id~64 km OFFEE 4 7oy 7 b
TR T —7REHFT Lok >Twn3,

MEESAIERE

WEBOZOWERSE TV —FVEENCE LT, AL - FBE2RIZTRMY 5 v 5 2RET
ZZENBETHD, TDRDIDV—FDOREFSMNEERE L LTMTI (Moving Target Indi-
cator) AR L B2 KM 7 v YIRFEBN ZOFEBEEEL T H > T3 (Aoyagi, 1983),

IOMTIAROEZFRBRDE S 1k oTwb, BEKARIY 7 v OFEIR LY —FEEL
PNWVAZERZ—EBOT, BRSEHEILT 2 5HEEEFESR GEE MTIHEERELRD) A5
LR Es TIUERPEEYD & > nBEEEM» 5DV - REHEESR TN TRESATLZ
9, LdL, FEREZIIERAOBROEDD NI L2EEPV —FEOEIRIC L - T, ERFTE
OEWEFRESICER U EFRSBNFEELTVWEDT, P L bHEZBRVDET EHENDH 5,
D/ OAEE TR I —DEELEDEEFIBON—FY 7)), bému%min—ﬁt
OB DEVEFAE (V7 by 27) LTREBREZT->Tw 5,

—F, BAKEED SOV — S RERIRBRIEL AL B L Tw s, LisoT, BED (con-
ventional) F 5 AE TiX Z DFHE T 2 b bERKSZHAVTWS 25, MTI ATk MTI #HEE#
AL 2 ORRES RERRE L TRV TL 5,

:@tb%mi:—momfm@mmﬁmﬂ%%ﬂﬁ%%@tLf,MTU&&K%szow
REERSDH D, H 1 OBEBRIGERE L ZWHE () £ 2BRIU20CABTwE VA Y —
5345 (Marshall et @/, 1953) DIREWEL-bDTH 5, ANESRENBEL T3 L ZEEBHHO
. A DEBIZEZETMMRIC I > TCZORE, S TS 120, HIEEESENT 2ERSH 2, L
DL, ZOHEREBORNIELV AV EBYICZ ORI LWL > THAFHECED L Z N TE
% (FHWI, 1985), o

B20BREBERRIBART I —DBERARY 7L ThH5, BEBIRLV - T, BHEHEE
00km BEICRELTVRIOT, L— R LAWK 280 pps C L > TWwd, ZOBEATAN
2 E I LERLTH Y 7Y v S AESEG DT, A2 N5 AOTRELHE L, HEMELE—
FRANRIZ b L ERoTwE, ZODHERKEERLRELZ->TEY, B -EE L3 LE
ZTRL, INFEOFRENMTI FRCB I 2BAkL - BEOEENHELTEEL LT w5,

i, TOEBETE, 200m Ik OFEEEME T 0.2~200 km b7z 5T, FEHC 2 DDEEOMH
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RTBEERFS T~ SV AH1,02418) 2HWAT — 7CHEBRTESL L k> T2,
FE2RESNEBEE

AHSTHEERE (> 7 2—R) Z2ALTR Yy 77 —RUBEESLEEBE »S>D 8y M5
B35+ E# Melcom 70-25 ~iES B, ,

COFEBOFEBRIIZRITT VT FEE (Fvy 79— —F) R CAPPI (EEE— 1) {5
S, 77 -RREVUMT EFCHET 2 HEELSEARNTITI 2L Th 5,

SRTEBER 2ED K v 75— —F 2 X 2BKBETHEDLS bOTH S, Thbb, Ky
7=V =R - LAAADORIDRRFD AHENTEER DT, BABOEE R KGR 2B S
Wid, BEICIE 20~30 km BN IS WCBREB LI 26D Ny I — Vv = k3, HRFEEI» 5 HF
Ry 7T —AEDNT PVEERT 2 ENLETH D, LizA >, 2O 3IRTEER, BL—
THRADBEETHERL F— 5 2B ENTED LS, BEOHUACERET, WAL, 2
TT7 YT ITEERZTILDTH S, ZOHMEIRY 7 b 727k >Tw3H, ZOHECDOVLTE
FiZ1.7T<bLLABRT12, ,

CAPPI (Constant Altitude PPI: E&E PPIRE) B, »5»UDHEELL 10 EREOMA
CBF37 V7T roAMEERICLY, BEF - OIERTORBEECERL (B85, BENO
Bk a—BAMERSL BDTH 5,

AT —RREBCHEHBRERT Z 0, HFERIBW TV -YBABEEZET -5 »EREZERR
WEBRT 2, ZOFEHRT — 5 3EES 5 —FROLDICAV AL, —F MT EBEICERKL TB & off
line THS—RRTBILHARETH B, T, MRT —7EBCIEREET — 5 OEEE
F— bEBEERL, ARWRITALETFHER CEBENEIT> T\ 5,

1.6 AIHEI3cmiRF v 77— —%

3emPE Ry 75— —513 1981 4 5 AERZMB L 2. 2OV —FRRBERERORA %
T5HEE > T, BDESEHABRCBEERS k)2, av7 Vv —FEBE—AsIMsh
Tw3, 77 FRay 7 FERECRBEN T2, BBHIBLTEI> T 25T
N, av7FE7VyTFRE2EDN T vy 7 CHIRIER L THEET 2L Ckh>Tnd,

COV—FOBBL L CROEE RSB 51D,

1. #EEELL 7914 RA b u ik 3EEEOR L

2. Ky 7o —HIEHEE

3. 7 —EHFR

4. F—IDT 4 VI NHRT — 7 ~DEFERE

5. AIFRELC X BEEEE

V—SEBOFEER LML T TR T L EROMBRCRTUT, REOBME 2B 5,

p— 21_._
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v

ZDOV—F DT VT FOEEMEEX PPI, REIRUV=ZRTEELSK->THD, IXTHAD
N—R7 7R E->THBEEINE LD TR >TWnD, k

PPl 3% —2W2 LC, AN AEICEEET 243, 1lrpm OFBEDA K v 77 —F—F (#ELA
HE2000pps) & LTF —F DEHEITI 25, 6rpmTIIHMEE— N (B3R L B EE1000pps) & L
T, BKLa—BOE=IDAHACHAVTNS,

REI (Range Elevation Indicator) iAFE (1A 0) »&KIEE (90) %2 TRNGADOK
WE (180°) % TEEERICEE (180/308) F5 2 LN TE %, 75 DINER 0-180° DIESH
ATORTS £S5k TH Y, HEMIE 2,5 &7213 20° 2 L HRIAFICSET 5 2 & bAIRET

PPI/REI

o | 1

—/

P |
| HI—%E | |
| [le_al
= _ | |
Vit ?' xR E | E80E —_L oo gL TE | wBRr—7 I
fﬁ'] @ . I §§§ E gé E I
¥ B £ B #¥ & { *1* }
| : |
| (=245 A B A
: (ESHsHEE) S 451 % i
1 f L e 4
fC % BE

1.7 oA 3. 1cm R v 75 -G H L — 5 — R

Hb, £z, COFEIKFE~KEBOARZOVWTETEL LI E>TWS, BBELOERS
A RHI (Range Height Indicator) 2% 2 %%, ZhIIMAEE®EE 30° £ TI24RL, Bix
I—DEED D VIFBRERRICB VT, KEAMIECL oXTEEFEER2ERERT 230D TH 5,

ZRTEBERZ DOWTIRIREITEHRT %,
ERERE |
EFERT AV A Varian 8O 74 A tuy (BELV-24E) T, =72 baryARIZL SR
TRBERZEESIHRICT SN TS, Lh L, Fdr (K120000578) O B2 5B RAD b 5,
774X MUV EHIBETH D, TDI®, ¥ TARFREERIRE L LT STALO BERHHE
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%) ¥ 9,780 MH, 25k & ¢, FU < COHO (FIfAFIRE) » 50 30 MH, LB&T 3., 20
MOFEEL 9,810 MH, DES% 2 4 A bu iz & VIIE (FI1855dB) LT, FREDREARTEH
J150kW 28T \»3,

Ry 77 —FEM f 250y - REEESE, 2 7FREEBNOFEEREICHB VT, STALO
O 9780 MH. L RE SN T, 30MH,+ ¥ v 77 —BEICERT 2, ZOPRIARES RERR
LT, MR ER (BFEE 70dB ML) 2R COSBRERICL VIR EF A EELET
Who Tiz, 77 —EHE LT, BERREZEREETERMERERCLIV IRV Q F +v2
NVETTREEEZ/ TV, 28, ERZEBOBEHEEIX 50dB UT20 T, MAkza—0ANE
FSHEZLTLOWL T vLd, HEFEHIEO TR eMHE L CEBfFER 2Rl Tw3 (W
90 dB), | |
ESNREE

ERBEELSOMBETIEERT I, QF v ANVDMHETFTAESIZ A-DEBRETOT 4 ¥
INVAEBRITS B ET A FEERREES L L UEBHTE2TONEREESLL, I, Q Fv 2
NVDETFFBERINVARTHRLC L 2T, FY7FT7—ART M7 ADOFHE L BEREEDES
WEEIT,

BB 2 AESFRET VT E—ARBIHIGERTIICE>TWD, ZOFET VT
F 1 EEOEE® 5cm KL —F OEBREIC AR T 1ML >TVREDT, AEMRIEL K&

. 2000 (pps) X 60 (sec) _ o Ny =y
na VA %Mﬁﬁﬁﬁﬁ)—3%3?%0(,L®W®2%AWXbb/77 55 E

I BT B, Uictio BB 4/ =200 t, = 0L — 5 OREGHRE AL do=
ALX3L o 12.0em/s £ LTHR R B, dv DARKET 0~15.3m/s D ¥ v 75 —EER VERER
EZEERBHILNTES,

PEBESTACIE 0.25km & 64km T 250m Z L2 256 D NV F—F £#BT w3, Lo
T—MALY Y D7 — % 360X 256="76800 % 1 FRICINEST 2 T LN TE 3,

ESRREE

ASBI S =22 (NOVA-0) 2l e LTS, TEHMAE L L CHBGREES, Ko 7o—
STATHEE, FUEMRZ I\ C PPLR U REL Ry # 5 — R 7Bl T GTRTT bl BR
7 — BT HRER AT — 7> o B 5 — R T 2 REEEEL TV 3,

1.7 PYTFHERTEES XA T LOBEAR"

Ky 75 —v—52RAWEAOERE, SHNKEMANET V7 F8EET 2 BICBRENRS—
EORBIZH B £V 3 RER B S DEND 2, L7dtoT I OFERMIE,VIEL LV, 2 2T
WK T — 5 2BMAHE VDY 3 ZRTEBVSDHBEICE >TL %, ZRTEE L BEOEE (27

*  FAEFIR | REEERTRE
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¥ZFry) EMAOV DD OLTEELTB IR SIEETH S, IO TRIDZRTESE
DERFEICOLTIcmFEARBRN Y 79 —L —FEBL Scm BEEEH Ry 77—V —VEE
DFNFNIIODLTHEHRT S,

1.7.1 3cmigAIBIL — ¥ D=RTEE

3em FEEHAL — S BOTRERTEREBZN— R 727> TERS N, TV T OHE
B7V v 770y AL 2 TRIND IDDOREER Ao, A1, A2 10X > THRBEI DB 1 DK
Ao BHRARET -5 L7 T HAMANZELL 2o licty b &h, HARET -5 &
TUFFAMAT - LOESDLE (7T FOEREEICH2) KWELILoIFZ0 7Y
TENBERTHD, F20RM A BHTOERKOLBTHICE>T ity b s nAIARE
F—F L MAT VT FTF— I DENDZ—EDE(BS5HLH TS T LAENTMAERT)ICK >
B0 7Y 7 SNBEMTH S, B 3 OBM A SHIMIARET —5 £ 7> 7 FIANEL
Licky bah, AN CELEE LMWAMERLLBRICELLRE027 Y 73N EEK
TH2,A0 137 7T HOFMUENT - NERMACH 2 Z L2 RTEBTH S, 4,=10D & &I
ERXRBERNICH 2 21252, A 3MADE(LERTIERTLIOLE LR, 0D EX by TRRT,
A:BODEET - 2EDKRSTRED 90" OFIREBZICRETT > 7 F 2HIHHREIC b £ 5
BRI HZREETRT, A=1 3MAST -V IVEFTRERHICH S Z L ERLTVS, 4:=00D%
& Ao, XS TT VT FOFMATYMEE, MARTREERIND, A:=10DLE 4, A1 D
EICLoTAREDT 7T FEENERIN DS, HARKODVTVLRFT A=0DLEX v, A1=1
DEELRERD, Ac=0 DL XHMARYE, Ac=15D 4,=0D & XEEEE, A=14,=10
LER Ly FER D, ,

MEORERAT v 7RSS 16 AL v FICk o TRES B HMHCHFIL D70y 7 %
AT TBEILREoTTAVINMEELTHAERA Y VY CREL TRIFT %, YIHAREME L
TYTFDT 4 VINMMIBEEOEREZ A I LR IVEDMAK Z>TWEHE S D EHET
B, IOENBEINIECE LA RZ2ETA=1BRUTEDT A=1 DRI 7 7 FOMA
ST B,

TYTTOBERIBCB o TV EROBICE D, HAf, MASTEHREECHELLZD0E=
WEABEDAAL vF VNS E, Ac=1, A:1=0, A.=1 £ 2 VEEET 2, ARCT -5 2IET
5, ZOEEMAREMLEV, HNADEINAMNAMIRERA S v F 2L > TGRS i
RHE A=0 LR DREKRC Ai=1 k5, FNAIREGELMAEMNE 22, AASREMBEC S
Br Ao=1Lt38, Ao=1, A1=1, Ao=11D SWAIZEM, FEARR by 712k b, £IMA
DBREMIZIZ o7 FT B L Ao=0, A1=0, A.=1 o HNARYEE, MEZIA Ny FEibd,
T AR EMIC 2 D TASREMICL D & Ao=1, A:=0, A.=1 LRV EEE, MA—FET
EENBI2bNT — I IERIICR S, I V22 S TZRTEENETINDS, A 15
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AT v 7TETORERBEB IR o7eHET A=00HKILT B5DT, 77+ DAL HREE,
A TR EIHEANS P > Th EB, 2D L & Ae=0, A1=1, A:=0 TH % MALYEECET
2r Ar=1 ERBHEBIC Ai=0 L2 2DT, TDLE Ao=01n»5, HifdEes, MG
Aby7Eins, 2 U THMAMIBRECEIET S L, Ao=1 L2 DERE, MARZA LYy ko
T—BRYIDREICS £ 2,

1.7.2 5cmiBBEEL—FD=ZRTEE

S5emEREEV —FOZRTABERY 7 by x 7LD HEC E>TERSA TR, 5cm
V=S N— R x TR EERC X o THMA L MAERETE bR TS, ZOB
FREARNIZ KA Y METH > T, 2 CHETIE T V7T OBE R L oTLE S, Lizdio
T7 v 7 FEERERT 2101, BEOECHELZMAEGE TRR LHLOREEEEDTH L
Enbd, CHERINET VT T @S0 oEHELTHO TR 22DEIICRAE LIRS,
ZOYV 7MY TRV —SHERC KRR CHE SN EEC L > TRBIND, A—H—IT
Lo TMASHETOY S AR TRTT Y T IL_LDEDTT — 5 IERDEIEEE L LTD
FYTFRELT RV TISUSTACE o TEET S L bR S NS ZE L THL
WEBEREA LI LI ZOEBEOHHMERL LRI ZOSELHE > T ZRTEED AL ST
BROBAF 70T 5 L0MERTE 2 Z L2k 5, RS N7 S EBAER I EAN 12 13 BRAEHR
EROA VI TV I L LTEHERPACERDED T = v 7, Y TN—FYDIVALT v 7, 77—
§ERZ R B I RORICETT %,

4vITVIER, AEY EOYV—AT00 T A eBEHECERE TEREOGE T — T LR
EBBUTHRL 1SS T OEBET T 2 SEMERTH S, $EBENICIT 4+ SHEET 4 27
BOEDFOT T AT FEBREESA TS, ZOEETR b o £ bEANT — ¥ & L TEHEICTA,
FRABEREN 2.4 L F—F DDz 256 DLV > ¥ v VO EES, LOG BE, HHO > 5
ene 20T — SR EEE L TOT ARG T BBEE T T —F > £ LTEEL TL
b, ZOYFTN—FVRMARE, FUAREDY TNV—F Y EHEZYAT LAY T NV—F LT
EZONTHEF LY oL b RTFMS METENB L5 A>T W3, Dk OFUTIZEHE
CEHIE (ZOHE%) EO0RTRESATROHSS, BRI LES > L b RS L2
LRET 3 AEORSRI TR BRMCHAT AL VWS 2 ETHD, FurssidAtY ki
¥ I IF AR T b SNETHICIX 1 %+ 5 7 ¥ HIZHY 431 FOR, REPEAT 2 &0
FALHBAN-B LSS ZNCHIGLZAEE B IR 5, 7 OBICERTIR—BBYICHA
T5DTH5,
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K11l ERFORH

B o o5 HE

MooORBR W B ' B 8

V—FF—5 BT 5 HD

WE, Ry 7o, SEoAN
Hiif, MAaDOAR, Hh
B, BEv Y, BHle—RFEEOARN

MT READ, WRITEX, ¥%3%¥L, EOFHhny
FARY 7 v AAHT, (READ, WRITE 30)

&4 754% PRINT, INPUT

CRT PRINT, INPUT,F v K 2 &Y 1]

57— 5 U

WMR—T > FEHC L 2 UHIEE
BT N—F a—

B (ZEP USRS, FFT)
—RITELT

RSy 7 HE

DATA X

TTAHN

I LV ART 47 (CRT, ¥4 754 %)
WMT—FAHA (Furon)

16X EVEE

T4 ARIBSEDTOT S AAN

HiWr, <v»zxL

IF —ELSE  —ENDIF
FOR —NEXT

REPEAT —UNTILL

WHILE —ENDDO

s & DHIERE

s AOBE LTHAREDY 7 NV—F v 28T 5,
SUB ELSET

EL=EL(K)

%EL EL
REPEAT

%DATA D
U=D(0) 4 / EL -
IF (EL>9).

IF (-9<U) (U<9) *
W=EL U —

%EL W
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ENDIF
ENDIF
UNTILL (—3<U) (U<3) *
%EL EL
RETURN

—REMLHEEB IR T3 LI THEY, 7VTFOBEILEELELRELED 30T
TA—=RN I N—TEHATHE7DTHD, EBDT7 >~ 7 FOAERTEIXBEL EHROIST
B Z7%bN3,REPEAT i3 UNTILL &I T D2 T & w3 Ebkat$ 2, 2 2 T UNTILL
FEOEZTRIEMTLL oMb DEVEDDHE L TEZD &, ZOHEREMNOKMEE A7
FLE, 1RV ZABS 0B LS 7 —LEKE LT#2 UNTILL OAERMOEOBREOHER 1 %
LB LML EEZ S, ZOBEERFER-FV FRECHI D LT 3,

HR—7  PEEE REBOHEAER, FlZEXA+B)/C2A B + C /EIHEAREE
ThB, THEAREORRESEC LSBT B, T0bb AL BEMAL D% CTHZ LS
BRI 5> TW3, (—3<U) & (U<3) OMAS 10 SRILEEL D56 —3<U<3 DL XKL
LB, THIET VT OEEERE UbSA 7 ) ECHIHER 3T £ 5 2 L Th B, /54 F Y
{13 1 B89 0.08789" T 2 D THY 0.2637 LA EOBILEESHER I N3 T L1274 2, %DATA D
BV 1AF > Y 3OT—F2EBDDRTT FVANANTEV AT AT V—F 2 BRL
T3, —BRIIDT FVARZRMABIZ V> T2, ZOEIFREMED 4EORENDZDTLT
HoT, BEMEL Lt0EUR2EL5%, NN 6ITHOBERTH %, EELMEBEHERIHER—F v
FEREI L %, COBREVNIUTCR o7 L EBREE 7 4 — PNV 7 LTHARHERET %, IFX
22\ T DERHEOFHIE UNTILL X & [/ UC IF CF 044740 & & ENDIF & 0fic ik
SENLLEEFT 2, SHTEEE ZOMAERET 29 7V —F > p M2 BE L HIf
REMEEESREZ LRI >TAF Yy V2ERT 5, LERZVFHEEENV—THBELE> TEEY
%, ) — K8 FOR-NEXT X & » CEET 3, LE&ffs7—2 it DATA Xt & 5T 78
75 Az EiR Lz,
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Mg 1. S5cmiBlF v 75— L — 4T EM4e

1. 7v57%
1) K & & ME/$5 R SEE 3m
(2) & 5 % WAt R — >
) v—atg - —3dBE/IA(KFE 1 1.39°, TEE :1.51°)
@ ® 5B 42.5dB
5) 1% ¥ m KR
6) A Fo—Fr~n AKF . —28.0dB, F|HE : —27.8dB
(v—F—2afF)
(7) VSWR 1.13 (HEE : WR]-5)
2. 7 7 HEIER '
1) FEER 7a s o LAEIEBR
2) #igEE PPI-SCAN
RHI-SCAN (0~+30%)
PPI-MAN
RHI-MAN (—2"~+90.0%)
COPLAN SCAN
CAPPI SCAN
(3) PPI-SCAN Py 7”5 —F—F 1lrpm
HEE—F 6rpm
(4) RHI-SCAN 0~+30"TH# 20 %
(5) Sector PPI EE AT 45 TR 1 rpm 834
(6) CAPPI 0.75°~21" TR T v 7 21
(7) KRR +0.2°
(8) EEEFIEFEE +0.2°~—0.3°
3 RFR
N A K 5260 MH,
(1) HEHEH 250 kW
(3) VAR - 2.0usec (BEE—TI)
0.52 yusec (Ky 75 —FE—F)
4) 7SN RESR LB 280 pps (HEE—I)
1120 pps, 896pps
(Fy7FF—%—VF)
4- 2 #%
1) =47 opEHEEEE NI VUY RS EEEEESR
(2) #HERHK 4.35dB
3) Smm ~114.7dBm (0> Z /8L R)
—112.5dBn (¥ 35— k%L R)
) sxy— PR S F 5 —
(6) REFIES A &
(6) HRAEBEK 30 MH,
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(7) g 1.27MH, (9> 27 /0LR)
2.85MH, (Y3 —bF/SR)

(8) FREEROMEIEESRY 75dB+1dB

9) Ky 7o —ROEHME 40dB+1dB

W FLI,QF v VFEEE +0~—0.43dB
fFEE 0.3 rms AT

1) RLE COHOEEVv~N 10 dBm Bk

5. Py 77 —{EB0HER
(1) Fo77—E50EAR PVANRT HR
(2) A/DZ#

a 4o f& & gtw b
b HrFYLTL—} 600 KH, (1.66 usec)
, 250 m #H24
®) AnmEE ST
(4) BRUERE +16 m/s
(5) FHEEOI VR LUMIE HY (V7 bY =7 THEM, +48 m/s)
(6) ALFEBREEEER 64 km, 128 km
(7) BEBESTRERE 250 m (64 km B¥), 500 m (128 km F)
(8) ANhisrfERE 1.40625° (=360°/256)
(9) BWEESWCLZY—FT 4>  WHE (0, 5, 10, 15dB 2 EEICRETEE
7
W0 HE, REISMEEE 12.5 cm/s
6. WERFSUER
) AR 4~400 km
(2) #mEHR © R MVRE
(3) # =t BA50dB Lk
(4) PERERELE ON/QOFF 7]
(5) MEFES 3fE% Normal, MTI, #ifg§ MTI
6) ETEERETA 3%E Gray '
(PPI/RHI 2 2 — ) Log
’ Linear
7. ® & %
(1) A/RFR
@ vyruxa—7 4 FRFMERT VP-5403 A
(v 3+ 180
(b) RRETA BEE—F (log, linear)
Ky 7S——F (1,Q, f,0)
(2) PPI#R
(@ CRT 12ABP7A
(b) BEEEEEHE 50, 100, 200, 300, 400 km




() F 7% v MhE
(3) RHIZFR

(@ CRT

(b) PEEEEIFH

(© mEER

@) #7—FKR
(a) BEMEEEER
(b) 5 R HE
() FrRER

8. VY7bvx7Hk

(1) PPIALEFar F A
AR
HER S FREE

H A

(2) CAPPIAAE S 1 F A
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1AL

PPI &R L #£H
7 : 50, 100, 200km
0:0°~30°

=E BEEE | 50km | 100km | 200km
20km 5 10
10km 5 10

100, 200, 400, 800 km

0.5, 1, 2, 10km
GaEE—F)

TE:RE, 7TB5dB/10dB AT v 7
(Fy7Fo7——F)

+16 m/s O#IF % 7 B THER

50, 100, 200, 400 km

BEBE 0.25, 0.5, 1.0, 2.0km

F{i 1.406°

AT —RTEE (XY )

ST — 5B (X— Y RV r— 0 i)

PEEE 50, 100 km

BE 1~15km (1km %)
FIEFICIERED 3 &
BB 0.25, 0.5km

F1L 1.406°

0.75/1.5/2.25/3.0/3.75/4.5/5.25/6.0/6.75/7.5/8.25/9.0/9.75/
10.5/12.;0/13.5/15.0/16.5/18.0/19.5/21.0 21 X7 v s &38R
ho—FTER (Y- Y B

RST — 758 (X Y RU 7— 0 %)

Bk (BlEREFT b TTRE
0.25~64 km

0.25, 0.5km

32

1024x2 (1 RV Q)
MR T — 7T%E
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Bk (RIEERET S AIRE)

200 km

[EIREIC 2 Hips

5/ 250 m

W& T — 7%E

SG iz & Y ZE#REM (LOG) kU DIREP &t (INTENS) OREH
VAT ALIA T T4 5 —C kD ATEE,

&) QY Y 77 EFTHEEN, WET % a—-0 LOG¥yfE: MT &3 2,

9.

FREEIR

1n &8 E
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(B HEEL

1.

2.

(

(

3.
(XER)

AC100V+2% #4H
GHERBERE U BEERER)

AC200V+2% 34

50 H.+3 H,

3KVA LT (AC100V)

5.2kVA LT (AC200V)

figd2 3cmiiF v 75— L — AT EMEE

TVT SRR
) R & #

) E—LAIE

) ® 15

) R

) & OE

7T FHIEEE

1) $HEEE B & CEREHE

2) FibAREEE
ERERE

1) REREH

2) EEH

3) OV RIE

4) SV REER LA

EE2m/ 5K

1.07

43.15dB

i

AERES & CEEER
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6rpm (FHEE—F)

lrpm (R vy 75 —%—F)
REI-SCAN

180°/30 ¥

90°/15 ¥

R (R 2, 5, 207
FEEE (KFE, BEHT)
+0.3°

9810 MH,
50 kW
1.0usec
2,000 pps
(G8EEE— F © 1,000 pps)
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LIV YR EAFEEAR
3.9dB

—107.3dBn

X

30 MH.

2.0 MH,

70dB LLE

50dB DAk

64 km
PR 250 m
HAELLT -
64 km

BERE 250 m
maE
A EEEE 0~180°

ISIWVARTHRA

250 m

gty b

SO, BERE
+16 m/s

12 cm/s

64 km

250 m

Ky 75 —4£FS
0.25~64 km
250 m

NOVA-4

Fovr e FYvH
800 BPI, 2400 7 4 — k
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AC 200 V 818
50/60 H. t#a
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H2E Ny 79— —S 085S

2.1 izt

Ry 79—V —FEVv—FEEYDOT > T+ E— LA FARSOBSGERE LR TE 2, 2000,
V=37 7 FERECEG CTEKAERHT 2 Z L0k, BERKPTREAKEFOEESMEOHE
5 (Rogers and Pilig, 1962 ; Aoyagi, 1968a) B T% 3, ¥/, KK LTHRAEET 28551,
V- RERTF Z ity 2% THE 2 {RE (Battan, 1964 ; Rogers, 1964 ; Aoyagi, 1968b)
TEH5IERES-T, BAEBAD LERPTREROBENTEETH 2,

Fiz, BEMAICB T 2RAEHITIR, BANTFOBE 2HENE L TREROBEESEETH S,
ZO%E, bL, RAWBSV—FEHB T a2 LENE, B—DF v 77— v —3 THEH
T&%, COARRT V7T 2—EMACEELT, FAUARAREETS I ICI>TRDEL—
S (B2VIEEE) FlOry 75 —FERES > 5, Bl - BEE2RKD 20T, VAD

(Velocity-Azimuth Display) A& & FEEH 3,

2.2 TEScmER Yy F5—L—FEfniz, VAD X 2HEFRIZOWT, F—5 OFiiLE,
HEBE L ZNCEER2RIZT T V7T HIAOKEME, V77 —F L OHBEE, 78R
T BB DRIER & 2 HEREIZ O TERT Y 3,

—7, R KRERSFOMEC DV TR, BECE3EDON Yy 75— v —5 208 L ¥ 2 (Pilié
et al.1963), L L, —RiCIZ2EDFy 77 —v— 2 BYLER2ZEVCEREL, H—HED
ZEFPy 7S —HELZARBCEATZZLZL 2T, 20 3RTHZEHESZHEL T3 (Armijo,
1969 ; Lhermitte, 1970), .

Armijo (1969) &, 2 6DV —F 2 ERERE O E T 2 FREERCB VT, FEEMEEDOE
FOR LA T OEFEEY 525 2 LI2k - T, B0 3 RSEHILT 3 HRERK LIy
ik —f iz COPLAN AR EMIEN S, FLEIE S 1 DOTFEHN%2 268DV —FDE—LDE
ZRABERNCEET 279, FANOERERS2EENCBEITES L, FEE2ERET LD
DB (~30%) NTEERERRETNLIERVWEWS, 2 DDFLHH %, Kropfli and Miller

(1975) B ZOHFRZ & - T, MIHREBROTN DS %2 WA E H L 72,

COPLAN ARETSNTARTH 2D, 7o 7 +rEBEVERTHY, i, 3EULEOFNY S
5V = k B HEAFIIT A TE B, SEETR, THTAOV—FBIARELED S
WEEEITS>HR GRILEENIZ Volume FEFR) H—RICAVSERZ LI ICA>TH5

(Brandes, 1977), ZOARTE, ZhZhOV~FCHELZ K v 77 —#E% 3 RTEOEAEE
% BEUITES  SERGEFR, FEELD 4 RPem ‘
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EEORFHICHTEL, BD SEA»EENEE TS, KBEFRTEIOARAERALTWS
WN2.3TFDEAFEL T —FDUBEZOWTHRS,

2.2 B—Fy7lF—L—Hit& s LEBRANAE"
2.2.1 VAD@ZERHFR
M2 1B v —FHEROERE: Vi, A% ¢, £ —LNOBKKTFOFEIETHESR Vi

35, ZORECBY BV —F A O WA G ITHLT, Py 77 —FHHE Vi iZkAi
FoThizzoNb,

Vo= Vicos0ecos(@— 0z )+ VesinGe -+e-eeeereess U 2.1

CORICEKAIE LT Vi 0 BT Ve O 3ESEENT B DT, B IZHEN I HUAICRE L
123BDR Y FS—L—FERANT 1 KORFHUET 2 L85 5,

LL, V-SERIBAORESERT, CNEIERBITNECTHS LThE, 6. 2E
ELTCHMARRI? VT F2EBTAILRES>C1EDV—FIZ X 2HBANTREL 2 5, 2D
EORBEME— Rk o TEOND 7= 13, WBCHRIA 0. % L D RENC ¥ v 75 —THHE
VokEoTHbT L, R2.2I0RT &I RRFHMBAMEL L THLALONZ, T0LdREFR
VAD #7 (Velocity-Azimuth Display) :IFEA TWw 2 (Lhermitte and Atlas, 1961),

Vo 37 7 FHAMBRLEFRICH S L&, Thbb fa=¢ TRAE Vi 25722 5,

Vi=Vucos Oc+ Ve sin Qg woreereseerranseeeennns e eeae e s e et rreeeeeeeaeananee (2.2)

y NORTH

/
//
\ , X
r sin @, g

4 .

RADAR

2.1 VAD (Velocity-Azimuth Display) AR X3 AD - HDT v T+ EE
BAX

*  BEYIZER : SREEF R
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ER RN
> O Ve singe \\\~ééﬁ¢y
g
s , “Vucos (?’- 8g) cos ‘,’e '
0 /2 T 3m/2 2w
P—84

Bl 2. 2 —HokEE B THE X DRSNS VAD 4
g7z, BTAM, T72bb ba=po+r CRE/ME V2 3RDEIICEDLT I ENTE S,
Ve=—Vu oS Qe+ Vi Sin Ge «+eroerrrrererecermeiiiiiiiiiiiiiiiiiiiiiiiiireecninennnannns (2.3)

L7z > TR (2.2) & (2.3) »5

_WN=V. . eeeeereeeeeeeiiaeeeeeeeirateost —taeesesatanaaasaataaeeeenateeeaeaarnnaeaan
‘ V= 2 cos B : .4
i e e e e eiaeeeeiaaaaaeeaaaaaann
Vr= 2 sin B (2.5)

UL, EEORESMHIAT - BEYA Y F Yy —Dd 2 I REEO AN L ST, %
DD L EMPEEHLTWE0T, Bk C.1) WRTHHRCDS LRRS RV, 207D
EEEIMCER/N 2 REREAL CRLERSMDS Vi, o R Ve 2RO Z20BERNTH 2,
2.2.2 Fv75—F#%E PPI@ & VAD 5% 4185 -0 ORTAE

MEEA2.11319814F6 A 23 HIB 2, WA 3.3 THROWZ5emEL—F L2 Ry 7
S —YHHED PPl za—MTh 5,

S5cmPEL—F DN AFREBEFTL V77 —HE Vo DHEHERIZ+16m/s (ELL X%
15.97m/s) ThH Y, 2D, #7—RREBE TOTRRTEI LD, KOLSEBHTELTY
%,

CH 0>Vez— 2, B 0< Vo< 2

%  —2>Voz— 6, 7% 2< Vhs 6

B = 6Voz—10, F 6<Vo=10

K —10>Vp=-—16, B 10<Vp=16 (m/s)

ZIT, ADKBREEYTH ZBANTBRECREN TV —F AT WTIRIHETHD, ED
HBREV - oEE» > TITHBAETH 5,

HEEH 2.1 DEHBOFLNLY —FOME, 20km L KEH~—» —RENTED, LR




[RFRTEMRE $195 1986

TH 2. KB, LFEH SERAFICAGESEEL TV S, Thidy —5 s8R 28] > T8
LT3 ThHs, ZOHBEV—FHMTEE R RS L HAEEIRAICHELTW 501, H
FABECRER (180) D720 ThH 2 (M2.118H), %7z, WAL 3.3 Ol L —5FElSS 20 km
¥EA 5L, BERL2km 2EXAARERA (225 KhboTWa,

—%, BEREELES, EOREATEREEDL TV, THCBAEI HEL W30
BRETR L7 LS B ARHIEEE 16 m/s 2BZ e O RECTITELSRICEIZ23DTH S, &
B, BAFY 75 —HFEREGNY FCERT 2 HATHESN B, ZORKE Y 77 —FEH
WM 28, 270Ny PRy SHERABITT 2BEE L 5,

PlEgR A ¥y 75 —FGHE PPL 7 — 2 120w, FRLUSRW & 3 FEE S ORME 217
W, BEEF - o2 VAD S5 B 201, V—YEEFA L AMNFIAICET 2 28D OFFED
WBETHb,

¥9, V—FBEEAAORBIECOWTHRRS, K2.3ik VRD (Velocity-Range Display) %%
TOURERAICZ > THELZSDTH B, MRMEDEREICHIGT 5 1 — 5 Tir—ikic &
HEZDV—FD + Vaax (£16m/s) DAOHENSV, —H, L—FEHHSENT 2 £ 200
BEMAIE 30 CHREILTVW50T, L—F Bl 10km 2825 L EES 5km BlEE %D, 20m/s
BT EEDSEBCENING L1282, TORDEL.S TE 12.5km CIFELABSEET 2
3, ZOBEFRORESM2EEL U TR LEIR 2 /# > 72 12.5 km DUROHEE DG 2 Viax=
+32m/s D N4 T AEMATESE L7 VRD S L T2, %72, Oy 77 —HEBEHHEL L
TWEBEE, IR LHRICEL > T-16m/s 282 2 HFRIEOHEEBICHDLNZDT-32m/s
OWEXMZ TEE LT VRD AFE T5 2 £ TE S (Peter et al. 1977),

EL 30°
12k CELL No.140

DOPPLER MEAN VELOCITY (MA)
(=]

)3

o] S 10
RANGE (KM)
23 June 1981 9hI6m

2.3 v—SEHERSkmIZ Ny 7S —HEDITELFRBBER S 3 VRD
(Velocity-Range Display) 43f
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FADWEICL > TH48m/s FTO R v 75 —HEIERESAE L THEERZ 5, $2T0
V=SB BT ZOHEEBRZ CTRICHEZTILERE» 57,

PAEs~72 VRD 308G ALATFNZ, 2DV —F DBE 256 FiaE s i, F—v— 5 EBo
Ko7 —EHE Vo 7= 05 VAD M2 RDE I ENTES, 20L S RFIEER T 2.4
D VAD 7376 (BH) B/ T2, B 2.4 ED+16m/s 882 7@ FROIHE L
FZEo7cbDTH 3, '

B2RANAACBIBFMETH %, BRICL2BEREZERL T 2BE0 X512, #EFbET
BICRARHZER Y 77 —FE & Vaax 222 Ry 75 —HERHEL T 28BS (2.5 THRA
% 198148 6 A 23 HOH) P, MRMTLCHAL I —E23% < EBZ 3 —BOADHET, 20Ky
7T —HED + Viax BBZ T BHACE, TTRNFELEZF2NED Ry 77 —HER %
HEEL LT, V-SEROEINSAICA» T LOIMRURBESTbIND ZLickb, £z, 20X
IRBETH Vv —F HAAPAMICERISEW A TO VRD 241358 1 OE THlR~ZIEL Wi
BLURIERIT) CEMNTE 3,

L7zbs5T, 20k 3% VRD O F ST —5 10 & 87— L — S Bl 517 3 VAD 4
ik, B2.5 RS LI CHNARMEARERZ Ry 77 —HESM L2 5, ROFITIRAMNA 150°
~225" DEFICMDO FTELSMICH L T+32m/s ODFREFTER L L TT — 5 NHE S LT 2 8EE
ZDoND,

COTRERIIF Yy 7B LMBICLZ2 DL LT, BEDHMAIZEFHAA 0: » 5 HFEL
T, ZORy PS5 —HE V, 2EEL LTBELLANA 0 DRy 77 —3E Vi 2HEL, £
2m/sfHEDT—5 DMEERH 2 BEWIIF2m/s DWERT->T, V: KBLTERSRELET 2
7 — & WL B A 256 HALIZ DWW TIERITS o

Ll, Y7 Y27 CIOTF—FNERPTS5HE, FMEMEANATREECREINTYS
DT, b LZDRMIEBHBFIAICE VT, VRD SH 58T T2 £32m/s I N4 7 A ERTWB5EE
ik, WIEBRO VAD HMEE b £72, £EL LTERm/s BT NA TAINIZBD LR -T2,

Z DB VAD i 5IEL W VAD 282 AN FOE THEECEE T 2, Thbb,
ERUEEAEROES, B - WRTICHLT, ZOETEER—1~-9m/s (Atlas, 1961) TH2
ZEBbBoTWEDT, R 2.5) ZAVWTETEE Ve 2RO 2, b LAEELLTD Vedd—
41~—33 21213 23~31m/s DEE, +32 7213 —32m/s D34 7 X %, % DOHM VAD 245120
2B LWRESoTELL VAD B2 RDBIENTE S, BBRROAF TR Ny 77 —HED
EERSD LD HZERKSH 2 IETHS %I, TRESH 2 WA LRI ERICE>TED,
BIETRN LI RV —FETWTRELRIEE, BE»IHS2ALTIERTFODEIC
BUBHEODIHFERMELZ>T VS, v

PA b7z v — SRS E A A ROPHE LRAEI & W Ko7z VAD TR, 77— ORE
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EL 40°
HEIGHT 8.0KM
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-6

EL 20°
HEIGHT 4.9kM

90 180 270 360
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EL 70°
HEIGHT 1.9 KM

P IR S | L1

90

2.4 EBo VAD 4575 (BH : REME, FE B, (B) Cro8onvig

&, () Cr>8l0bsHs, B BTEESTH—2HE

180 270 360
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SRR RE

9861 & 61 8
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DOPPLER MEAN VELOCITY
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REEBL TRV, LHL, EEEZERECERELABCL o THHL TS LREN, &
KL aA—BO—EBRI 72D, v— — F A Bk T 2 - ORI oo e A I VAD 4344
F—F D—EBRIF B LBHVED,

FORIF L TH, VAD 7 —% 256 HOWDHEIZ 1 HBWIX 2 FLETRD & 5%, HET <
BOF = FEBNRITHBEEHE L, AR Z> TEWEBEOT—I»BE Lo TRIFTWEH
BEEBHY, TRZNOBECOVWTHEDHHEE» LTV,

TRbLLHEDBECRRET—IOEBEI DT —F L 2R L > TRHILERTI N, 205
BV 7V 2T ORI E > THET -z 1, 2L ERCENE/S, 2OV—FD5HE 1 @M
1, 2MEDKET — 5 OWESHEL X3 LTHb, TOFER, Bl AAERICREZE
H&T - B DBECHERFICHENARETH S, 72, BEICDVTIH2.2.6 TH 572D TN
%, |
2.2.3 VAD 37D EkE

B 2.4 12573 VAD S IC BV CRAREIET, EHIEIHR/N 2 BECL D ROERBKETDH
%, REOHNZ1980ETH2HDO D TH 528, B 2.4 £13MfE 0.=40°, HE 8 km DFAT,
CrdE T R ERAMMERCEE LT aHITH S, M2.491F 6.=20°, BE4.9km T
U DELBSKE S EROHD S DRESEETH 5, K2.451% 0.=70°, HE 1.9km DFETH
2, BRERANTXTEOERCH5DRN Q. D1 SEEHKS L5, BIADLD Ry 77—
HE Vo WA TOETERERIDELCHFEL TS0 THDS, Licss> THEREHRY D
R, FCNBRICBY 2 AMARTOETHEREOTH—RUAMZ 5 v 5 OFH (FEm/s ~D/
AT7R) XEBbDTH 3,

2.2.4 Fv75—REREOTEL |

E#l VAD 534 O B HR D & ORI, AFRE Ve 0—HMl» SO FHRELTD, ¥4 ¥ F
Voe—, IR, FHE, BTEREORY—, K27 595 0FBRUT -5 ORESICL>TET 2
2, ZDREDORBED & L TIIRHERE o, BREE o/ Vu 2 WIIHHEERE 0 0 X 2 /58350, &
NEZMATR, BENRUVRRERFNCHARSL 2 ENTE S, 2 2 TRETEERE 612k 5 VAD
DROBEEY VT 72 BEREL LRy 77 —PEBEC DO THR, Z0H & THERE
X B2FHiIz SN B,

(1) EEEREZC & 2 3

ﬁﬁﬁ%ki%b/77—MHFW®¢M$iﬁﬁéﬁﬁﬁkt6x5wﬂﬁ@%5 2.6
1980 4E 7 A 2 HOBRBITHA 10° 25 70° £ TH 10° T L 12K D7z, 80X IBIICIEE DL LR
DONBZDTHONUDBRELTHE, ZOFITRREL DU T2ODEHLRDONE, 2T
B 3km DU CRANALEMT 2 L EREREMHBIML T2, T b b, BMATEAFERD E—
LBEBABBI U, —7F, ETHEBEZ L 3RERIBEAT 2, BEEZOBER LY — ¥ K4t
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2]
T

HEIGHT (KM)
T

ERROR (M/S)

B 2. 6 VADHERITL O DREE, v —5MAL/TA—5 £ LTRDbLI4E
BIREORES . 19804E 7 H 2 H 21 &,
KHETZORMII—-Tho TETEEE -3~—9Im/s Zbz>TBY, ZO%E FHEEDFALF
YU BEMNAREOHARE SBECHFESL TS, ZhinfL T, EBSRTCIRE Kk a—iz
HE5THORERTHY ZOETHER —1~—2m/s Th b, LId> T, AUAACE T 2T
—BHo>TH, Py 77— FHRECRKIZTEHOFER LBRAOEIMZIR S B> TTFEIZL 5
THEHELE S,

—75, $km DA EDOBEE TREMAIEF EBHRREESIES 2 o, AFRO—RES Thed s
D, ZRICHE-STEELWAT 2, T4bb, BE4.5km & 6km BT 10° L 20° THE#ER
EEOBEINBHBRICTED 53 DiE, LRL7—BAFE2 50T ELTOU & 5 EHZEHY
WA Tn3 ZERRBLTHn5,

3, 1980 EFIZEB-MD 3BT DONT Y, TRTI I TRRBERBRIC T B2 20
BIZRELTWabIF TRV, L, BE3~4km 28R E LT, EANCZOTETRHENA
2, FETEEMANEEEEL SR TTICNTVRE I LRENTHo 2, ThEDERD HEW
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BERCIREMA?, 2L (BVEBERTREMADS S VAD 54 o> Rl BERRET 2 2k
ﬁ%ﬁfééob@b,ﬁ“%ﬁﬁﬁ%i@@@ﬂ%wﬁwf,Wﬁ%#ifV—Yﬁm%ﬁ5C
i, BRHIOERES L7 OEGEOMEN DS, L ->T, 2EECbl > TEEREZ[ED
FEREHAP —EEATCED 2 L RMAELZERI LN TEL 26, ZOMAR TRy Y
F—=V—F L BRRETD Z LHHRETH 2,

S, ZOBHEBNB VT, ZOFFEE+1m/s RIZ &3 &, 50° BTV 60", £2m/s Tl 20°~70°
3 VAD S HIE CHE L 1M Lz 5. —5, BIOE» S R2 L v— VB -7 7Y v 7l
B —EOREE, BHAOHIBECET Y 7)Y I BESEEsILE, R (2.1) 2obb
D5 ESTEMADHIER Y 77 —HEIZHT 2 KERSOBERSVBRKEL ZBZDT, ZRIZT
—fER L LT, AR T 2BED ERESIIETE 2, 207k dRTROMAEED N & EHER
#F+1m/s TiZ50°, 2L T+2m/s Tid 20° DEMMAD 3 iz OHENREMAL 255,

M2.73Mofle LT, 1989078 9HD VAD A OEERBEDBESHERLELDOTH

10
EL 10® ——
Sr , R
" 80® 0—0
” 60% o---o
8 -
7—
S 6
X
sl
I
°
w =
T q
3_
2k
1 \\\
0 1 1 |
o 2 4 6

"ERROR (M/9)

X 2. 7 VADERAFLSDRBE. L— S Mla% 5 X —5 £ LTHD L7-1E
EREDOEED T, 19804E7 B 9 H 09 B,
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%, REREDEIHE 7 A2 HOBI(K2.6) 10 SRTIHBIZAREL, ZOBSTREE 4.5km
UTTt2m/s 2BZTWw3,

Lo LIIANE & 2 BESOBAIE 78 2 HOBIEMIEL T 2, 20 &5 fBL OBFIC L >
THREDCRERIMEIIRZ 205, A & 2 BEOMBURFREMER 2R T 2 L8 1980 F£EHIC/Th
N4 SDER» B S5hiz,

(2) v—5LVyFHIRT—% O

V=SFHRT -5 i, [RFIERY — S BEELER 200m 2 H 2, BESKEEHAD SR
BNV VTR ELZEBRAT -5 LB ETV, ZOBECDWTHN,

X2.81319804F7H 2 HORE AR 707 7 4 VThH 5 BKHEET 2 7 0 10°, 30°, 50°
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ERET 5, ChE SRTEELS S, | HOAEBCET 2 HHR, FHOAE s L MIAORIIKE
T2, —HT 5~6 S TH S, 3WTA * v ¥ IEE, FILOBEEREREI 3EF>Fbh
B, IREHROBEE REEFEENT LI L L, HONSRSEEERNICBALTELBED
RELES IO TH2,2E8D KRy 75— —F WM T, BIOBEL — 512 & > TSR e HE5E

37N
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Ocean
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35
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2.20 2BDF Y7 —v—F— L 2 DOBHEKER ($HEER),
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BRI, 727 VE-FOBRARZ LV HBRITL2THS S,

1EDF 27V E—ROBHEKS &, 5ecm V—FFEHE—FIHED, 3cm V—F 3RO
RETBEI %17 (Y I VE—R), RT3 —2 LD 2 RTEDOEROHROBETCIE, 2Dy
NE—RDT—=FBEHTH 5,

F a7 NE—ROBHNCIZ, BEKS04, Y>> 7 LE—FIEZK 10 S0BEEZET 2, MfHHs
BRFEBRICH R, IN5DE—F2EDERL, RN CHZ BB T 2 L, 5cm L —F D8
R|E—NIZDH LS,

PBEDIS L THRT -7 CEBELXOE—FOT— I BBEL THRBENS, 7—F DI
HlzoTiE, T IRTEEDT —FRITEROBL, 1207 74 VEERT 2 IREMFEETT,
BETF—7EDF =8 71—~y bMit, V—F 2k > TR 525, Ray(1980)1c & 5 &, KETI
FENTEOEEEE 27201, B0 7 +—< v RO SN TV B HEKRMER TR DT +—
<y MIFRAL Twiuy, B2EOL O 8 3 cBET 5,

2.3.4 INRLWE

Ry 77— =L THELELIZRAD R vy 75 —#HE % Nyquist 3, XTI DR LEE
LBV, WwTRDbT, V—SORVERLAKEE (F—2, 47V v IREBCHEY) 2F, EE?
ArTrLs,

VN:FT/1 teteeeetaesteeaeaeusneeseennnsnennieeonneentenenesrasaanrestostiansisetiereeestotosnsasonnes (2‘19)

Thb, N0, F/2& DEWARE RO OBEICH L TRy > 7)) ¥ 7 a7 BEHEIEL < &
BTERVILEEALTVLS, HORy Fo9—@ES V LT3 L%, |V|> Ve Thilg, V
2V, V4V, = OF 97T —HEE 2o THESNG, PI2IE Vu=16m/s OFF, +18m/s
i —14m/s i, —35m/s i3 —3m/s £ LTHEBEIND, L1 >T, FT—FOMBIZBELT, 7

“POEENTWE Ry 77 —HE” PRELTEDON Y 77 BB ICETEE DR LFHIE)
BUHETH B,

FTREEBCHY T LESEEREL, Thi&D, NaWEEBEDT -5 % /4 XL LTRD
HLT, RECFVDBEBLBEEZRD 3DDHFHEL L > TITI,

B, Py 77— v—FOBEHE:L, V> T ioTHEL-EBREHEEMEE L THIET %
FEThH3, BFEOEBREE B3 6 HEEORBRAOERICMZ T, &EFEOBLRICI,
KAV L Y BRAOBHIGEHNERSNLZDOT, ZASDOEEHEME L THV S,

VUFEo THELLBE Z e 3E#LEA%E vs, 0 &L, IORPEFEHA TR
RT3 LRET 5.V —» o DEME R, FNIA 0, BE Z DR THRINE Ny 7F—
HE Vs i3
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2 72y
Vs=—a<R Z )2

T e s (2.20)

TbéoV—fﬁ;ofﬁménkzwﬁfwF&fﬁ—ﬁﬁ%L@ttat&
[Vs— Vo+2mVal, (m==%0,1,2, )
DRI RE mEEST, COLSEDF Y 7T —HE V ERD & 3 CRET .
L T 7 P PPN (2.21)

ZOHER, HEELLTEHREZEV O CEEENEL, IhETRAILLZIEZLAYDOHR
RICBHATE, LrL, BROHTLMDE, BMLOEER EORDIRE, KEYP—BREXLHER
DHBERERVERIBONLZVWEEND S, ZOLETRROFEEHAWDS,

%2 OF ki, Bargen and Brown (1980) 2k > CTREI N, BRFEADOR vy 77 —HED
BEMEICHT 2 b0 TH S, [REWFRFO 250V —5 TiE, 1 DOBEH AN 250 m HFE T 256
By — Bz 7=y ol sz, V- IRLEIVEREOS - THOF v 77 —HEHB
HEhTws L (NRHEEER52), IhsDEOFIERR (2.20) OHEME Ve £ LTHY,
RO = OBEME Vo % Vs LHET 2, 2 DOEOEDHEMED Vy LV REVHE W, Y
EUAEETHS LHILT, 2 (2.2D) T Ve KRBIER2 X5 % m OEREUBERTS,
MESNIEREUCHRERE V. 0BHIZFERL, So5READYF—MOELZRET S, ZOBESR
F—FDBRBEINTVLETRTDTF —PEDWTITI, Vi DEELTWBL DHDY — b DEDF
BEEZRBTEILT, /4 XDBART I ORED DRI HZBEORIMEED RT3
ENTED, TOFER, BEACHAINII—CHEATL 28 FHrLnI &, FIODHEE
DORBEYPEEDL L, TRNTODT - b TESIBENMTONLE L WS REND 5,

UED2 03 EtER 2RO CTHEMICIT VI ELFBERTI LD TESL[TETHHH, ThdD
FETHIETERVLEELH S, TOL &R, FFERE ABONERERICE>T, 7= %274
ATV A LIeFR U5 S ANESRKMBIET 5 ARV B, LnL, ZOHERT - IS
BEWCRBER2T N EREEET 5,

2.3.5 HEEEFH

ZNZTROV—FDF—51E, V—FEEHALT S IRTHBEE LIciB s hs, BOoBHIE,
SUTEEABEETTbN S DT, BEOERSLETH 2, 2 DI R SEORFHESE 2 51
398, REFEbhTWLHEEB2,

b L BBEEORKTHERIE, BERAR 250m, HARRE 1.003cm), 1.4°(5cm), AR
0.5~4.0" TH 2, EAEEOREFHIRIIAFSA 78 m, $EHH1,000m Ths, KT
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BRI, 2 DD L — S A TR EICBT 3 2 L &, L—F OEMAREER Z18 L THD & iz, B
BEEDORETIE, MEROMEBRERIL TV S,

B —EOMATY—F 2EE LT & 21204 5B UFRBOMNE LD T — 2 %, ROEA
f & P, EAEEO TR A LCAET 5, D 2ERMEDSR i EOMET 3 L %, B
BEOKT A LI NES W B {E G 12,

THb, TZT W: % Cressman O ELEEHFHW T,

Rz x""dg '
pr T (dz'<Rmax) )
W:= Ribaxtdi e (2.23)

0 (d:= Ruax)

L B dE i S HAMEOBT R E COEM, Rux RHEAOEETH S, —MC Ruex 13
KEEFEOBFEEE LT W3, N Offix, V—FEETH 100, RLFEOHATS~T TH 5,
N<5 DB, T—YOFRE L L THEIITOR Vv, KFEEF R LCHFS L EIR, SAEAAICE
MARIh, R 3RTTOEBEFREDT—IBESN S,

LROTTETE, ROMEY ¥ -0 BHIRCHE P, MEEICEWT, MENFICHENET
BIEnEZoND, BE SHENBEOURY. ¥EROEBAR2ZRFTTHS,

BEAEELD Ny 77 —HEDER, BEZ YAV YTORLE SN, ZOEOBIFIIAEZ L
LRI B BIERTTI BE0 BB, X, /4 X LEEEOEHRA R B 72010, W47
VBB R0 T QWITERE SWTED T —/SAT 4 L5 —% U 2HEb DD, T DIEEELEHET L
PREERT, 220V —=3F DT = IERAEO7 +—<v b TR T -7, XiZT 4 A7 LD7 740k
LTRE SIS
236 A o B H

HEAKTEECHESNE, 200V —FTROE Y 77 —HE Vi, Vo, REBE Z., 7974
VYT THE S NI BRE o OMESME» S, R(2.11), (2.12), (2.13), (2.15)1C X D EAD 3 X
Fu, v, wERDD,

A (2.15) 2EEARCLIVEEZET &,

o 1 K AZ[ auhllawq> (3unhéz) .....................
Wn="g W= 2U“( aw o )T\ Ty J (2.24)

22T, | BHRERFOES VRV BEDLT, u, v, w BETNFTRABBHECOEKTHZH» 5,
EBMECI-oTInod2RD2, EUDRD w. 25 %, (2.12), (2.13) 25 un, v, 2RKD, T
NoEhd, 220K E>T w2 RKD2, 2D wi»SBEY tn, vn BRD D, T OBRIER lwh—wi™|
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< ala~0.01m/s) 27 B £ TR IET (k 1148 D3E L OEE), R (2.24) DRI EAE (42>0),
FHE (4Z<0) D LB 6DMAX I bEETE 2, BHE, HRAFFERELL TV (Z=0km T w=
0)zrk, FHEOLRFRARBNEL < ERSAD L\ S EEHT, LASOMSRRAL TV 5,

Nelson (1980) X, SO FENAFIROEA LTERERCESEZ 2B DWTHRRTNS, »
%, LaL B AKENHORBVEER e; LT, VIV o KBWTEHEINS LA
wi 3= (2.24) o

W§=Wn—%ATZé‘.Z (011611 0€;) wrererrrmmsseeremnasens Cereeseieerreetiaeienesasertaeniesais (2.25)

i

Thdo Bz e; BNV EST—E LT 2L, FAXOWAMTBOTIE, 1o, RESEED B
WU 72h8- THEIML ., AUE 2 HOFEIMANOMEH FEICKRE W, & 250, WNHREDLEE»ST
M ECESEITD &, 1o 3B E2ED BT U0 > TR L, EMAOMED ENIT/NE v, 2
DR, BALTF o BEZR TASOBESOAWNS RS, LrL, ZOHETIE HHOER
FHFORECHELER SN T3,

TEE ORI ET>TH, WROMA EFBREE L DICT S Z LRTERY, Ziegler (1978) i,
BEHRORNC T YA A7 E2EAL, #HE»SEEE TOKERROBES 2 —E LT 5 /WiESRM%
B REMRICED., w OERBIET 5 FHEEEE L, Ray et al. (1980) i, REOESE*
HE LR, THEENC X > TR ERREEMEC L > THET 3 FESBRTH S Ll
NTW5b, |
2.3.7 ROBHHE

BB R~ Tz w, 0, w OFEICH > TR, BENE GR) OBBLERT 2 HENH S, Fb
ZHETHH L TORIE, BEL2BERS RS0 L, RO HOBRAREN OB
BZICGUTBHE N, ZOE, AROBRIERI N TEH SN, L —FOEEIATE
U THBMARRE> THbUIARIEREASE 20T, EAEBELOATEICNES L&A
&, V= ROEHIECBARZIRTE L, SEO X L oo TBZL 8%, LIzdoT,
B L BB CREIR WD, ICRESEBOBRIC L ) EERSELVREBRh A k2, &
BFHEEDOKREWEEZ EOBEREROENTICIX, ROBEBHMEILETHL, 22T, HEFER
L Tv % Gal-Chen (1982) OJFHEIZDWTHN%, ' _

FEHEED T — 5 12 00» T ik, BT AEOBHIRZL ¥ ROBBEE D 5RO BEHIEMICIE LT,
R bBBT I EER (BEEESR) CEIECERY, Fy 7o —HERAALEEE-7
NI MV EEZBNDID S, BECH->T, BFAL L —F OMBREMLEES LR T RER 5%
Vi, '

BURIBIAAISA & & 2 RFROBRRLIOZ: ¢, BFREV—F Ol R, ROBEHED 1,
Y% Us, Vo &5 5 BT ROKFERES (x, y) T3 L, BEIEEE b o B8RS Wiz MO B
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Y= — Vsl womeemereee i et e ees (2.27)
ThHd, —RCBEFERETCIETH LT - 283200 T, BFE LT -5 2NET 2, BEE
BETE, V-FER»TEBBL T30 T, BILEELEOL —~FOMNE (¢, 8) BRO LS
BEEZEEOR (0, ¢) WERIILD,

BEEERCBLTE, A (2.8) XiE (2.9 &

RiVi=u(x — b))+ 0v(y —qi)F (4 0s)zs worreerrerrreerrerenii (2.30)

LEERDohD, AR (2.14) i,

ou, o ow_ we
ox

o’ o0z  p oz
L5, A (2.1, (2.30), (2.31) 25 u, v, w BHIEIC LS > TRD 3,
2.3.8 BRORT

FEINIZEAD 3 K5 & REHEE (WBIGUTR Yy 77 —HEDSE) OfFEiE, HEBOEKR
HAEB (XY Tavy—, 757492 F) vy —%) ckoTHGELTHIEND, B,
ARFEE EORSEE, Bo~xz7 b, EH, BE, EAROSMLE, EREOMEBECBT2ZN50D
PENEN 2T 20DV —F > 2HEL TS, BKEBERNOHENLOE 2 BRECH2 72D, &
BIEFTRERO SR ROEMOMAEIEEN 5,
239 ¥ ¢ ®

1982 EothE o280 Ny 7o -V —F I L 2BABERNORNOBZOHEIE L BT O AT
DTN, WHIUAT TBRNZ £ 12, 2E5D RNy 77 —v =5 L 2801, BAXAZERNORNLD
5 OMHIEE & BRI L, fﬁ?—i’x#éw~x‘/x’r—zviﬁgmiﬁﬁ“‘%ﬂ’ﬂ, TIFRIBE ORI
ERRFERETHD, 5%, FRLLWLO»OMESEREIEL, JVEALRFEERYANT, &
RN FEOR R ZED T2\,

& £ X &
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ftéx 3. COMMON DOPPLER RADAR EXCHANGE FORMAT

A tape format for Doppler radar data is reflected on the following page and was devised at
the Common Exchange Doppler Format Workshop held in Boulder, Colorado, 1-2 April 1980.
Since virtually all the groups using Doppler weather radar in the United States were
represented at this workshop, the format as agreed upon will serve research purposes beyond
SESAME in the future.

Each tape is divided into files (volume scans) and physical records. Each ray (data acquired
for a given pointing direction) is written into more than one physical record only if there are
too much data to fit into one 4095 16-bit word long record. In this case, the multiple records
of the ray will have identical formats ; they will have different field headers and data fields.

Each physical record contains the header blocks and data. Each header block is described
below, and the exact format follows.

Mandatory Header. The first 45 words of each record have the same Ameaning for all tapes

generated in this format. The first few words of this header are pointers to the start of

subsequent headers.

Optional Header. This header immediately follows the mandatory header. - It may be of any
length including zero. The words within this header, if they exist, must have the contents
indicated on the attached format, or must be flagged as bad data. (The flag is indicated in word
45 of the mandatory header.) The length of the header may be expanded from time to time, and
the contents of the added words will be determined, by mutual agreement within the Doppler

radar community. Such changes will not require tape reading software to be changed.

Local Use Header. This header immediately follows the optional header, may be of any
length, including zero, and the words may have any meaning. |

' Data Header. This header, whose starting location is given by word 5 of the mandatory

header, tells what data fields are associated with this ray, and whether the data field is a part

of this physical record.

Field Header. This header precedes each data field, and gives information identifying the
field. This header may have any length, but we have specified the contents of the first 19 words
for all fields, and of a few additional words for the velocity and reflected power fields.

Data. Data are grouped by field, in 16 bit words, integers, 2’s complement. The first word
gives data for the sample volume nearest the radar, etc.

A Dblock diagram of the Common Doppler Exchange Format is illustrated in Fig. 1.
8% 3a |
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Fig.1 Common Dopplen Exchange Format.
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1600 bpi, 9 track tapes

16 bit words, signed integers, 2’s compliment
Physical records, length>4095 words

File marks between volume scans

ASCII words are left justified, blank filled

Mandatory Header Block

Word
1
2
3

© oo ~N o Ol

11-14
15-18
19
20
21
22
23
24
25
26
27
28
29

UF (ASCID)

Record length (16 bit words)

Position of first word of non-mandatory header block. (If no nonmandatory header
block exists, this points to the first existing header block following the mandatory. In
this way, word (3) always gives 1+the léength of the mandatory header.)

Position of first word of local use header block. (If no local use header exists, this
points to the start of the data header block.)

Position of first word of data header biock

Physical record number relative to beginning of file

Volume scan number relative to beginning of tape

Ray number within volume scan

Physical record number within the ray (one for the first physical record of each ray)
Sweep number within this volume scan

Radar name (8 ASCII characteris; includes processor ID)

Site name (8 ASCII characters)

Degrees of latitude (North is positive ; South is negative)

Minutes of latitude '

Seconds (X 64) of latitude

Degrees of longitude (East is positive ; West is negative)

Minutes of longitude

Seconds (X 64) of longitude (Note : minutes and seconds have same sign as degrees)
Height of antenna above sea level (meters) -

Year (of data) (last 2 digits)

Month

Day

Hour

8% 3c




30
31
32
33
34
35

36
37
38
39
40
41-44
45
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Minute
Second
Time zone (2 ASCII-UT, CS, MS, etc.)
Azimuth (degrees X 64) to midpoint of sample
Elevation (degrees X 64)
Sweep mode : 0-Calibration
1-PPI (Constant elevation)
2-Coplane
3-RHI (Constant azimuth)
4-Vertical
5-Target (stationary)
6-Manual
7-1dle (out of control)
Fixed angle (degrees X 64) (e. g., elevation of PPI; azimuth of RHI; coplane angle)

- Sweep rate (degrees/second X 64)

Generation data of common format-year

Month

Day

8 char ASCII common format tape generator name

Deleted or missing data flag (Suggest 100000 actual)

Operational Header Block

Word
1-4
5

© 00 3 O

10-13
14

Project name (8 ASCII)

Baseline azimuth (degrees X 64)

Baseline elevation (degrees X 64)

Hr (start of current volume‘scan)

Minutes (start of current volume scan)

Second (start of current volume scan)

Field tape name (8 ASCII)

Flag (=0 if number of range gates, R min and spacing are the same for all data within

this volume scan, =1 if these the same only within each sweep, =2 if these the same

only within each ray)

fisk 3d
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Local Use Header Block (any lengt ; any contents)

Data Header

1 Total number of fields this ray

2 Total number of records this ray

3 Total number of fields this record

4 Ist Field name: e. g., VE=velocity (m/s)
SW =spectral width (m/s)
DM =reflected power (dBm)
DZ=DBZ

etc.

5 Position of Ist word of Ist field header

6 2nd field name

7 Position of Ist word of 2nd field header, etc.

Field Header

1 Position of first data word

2 Scale factor (meteorological units=tape value divided by scale factor)
3 Range to first gate (km)

4 Adjustment to center of first gate (m)

5 Sample volume spacing (m)

6 Number of sample volumes

7 Sample volume depth (m)

8 Horizontal beam width (degrees X 64)

9 Vertical beam width (degrees X 64)

10 Receiver bandwidth (MHz)

11 Polarization transmitted (0 =horizontal ; 1=vertical ; 2=circular; >2=elliptical)
12 Wavelength (cm X 64)

13 Number of samples used in field estimate

14  Threshold field (e. g., DM) (2 ASCII)

15 Threshold value

16 Scale

17 Edit code (2 ASCII)

18 Pulse repetition time (microseconds)

1% 3e
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19 Bits per sample volume (16 for exchanged tape)

20-?  Words for individual fields as follows:

for VE
20 Nyquist velocity (scaled)
21 FL (2 ASCI]) if flagged in least significant bit with NCAR bad velocity flag (1=good ;
0=bad)

for DM
20 Radar constant=RC such that dBZ=(RC+DATA/SCALE+20 log (range in km)
21 Noise power (dBm X scale) ‘
22 Receiver gain (dB X scale)
23 Peak power (dBmecale)
24 Antenna gain (dB X scale)
25 Pulse duration (15X 64)

43 3t
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3.1 Eraoic*

BRI S BRI, ROHES S 58 ARIED VS 720 A1 T A8y F & BIRER, %
EDEROBEEE L d iz, BRICHEIBAEOFTELRERER>TVS,

COBNFREARY — 5L > THD THEESH S » Iz 8T (Wexler, 1947) DSk, % DFHE,
ED . GE. H LHIOBERRD G EHFHR S 1 (Ligda, 1955 ; Senn and Hiser, 1959 ;
Tatehira, 1961 ; Atlas et al., 1963; Ushijima, 1958),

BERRFORFICIE. BIRIRBIEERICY L D%, B LBESDH 5 L5 #Ewosd 5 (Tepper,
1958 ; The staff member of Tokyo University, 1969 ; Kurihara and Tuleya, 1974)0 —5
Yamasaki (1983) iZ. TREFL & EOERIC & 2 % EHSBENHOHK LEFCEETH S LBRT
w3,

BEOBERFEOEE L RIREE ST 2 10id, FFcBESLEL RS, IhE TR, MEA
TER X, BRI, T LU TERO V-5, M EBH, MEEEE S L SuTiThb
hTwd, Fy77—v—F2fwv3 L, BRNENOHRER 7 —VORIEDERE/S Z 28T
&5, ,

ZITE, $ETCRARMAHTITR > LBRD S b, 3 DOEADOENHFOBIHERE TS
BlLOFE1EBEON Yy I —Vv—FT, 028X 265D v 77 —TEBHE%2{TE>Tn3,

BHIOFNXEE 8124 BN THREL, K2 b 7o LIBENEOBNTEITH 3, &ML EFERE
WEDDODOHD, AN EAFLOIENC D 2BOILECEOHOERETHREL Twd, ZOBW
HORDBEE BT, ERAITED sIbtafll LB @V 788RAEOFEE T, JAEV 7o hHE
LFEBEEERT 5,

52 OPIE. B 8305 SO BREOHRIEAIZ 5 b Tl MRBOMETH 3, SMIITAE <
B PGRIR, 2m/s BED A Y A7 — 0O E&F., BREN ORI O DGR, MR 7 —v
DREFRDOEER ENFES IR o7z, 2 LTI OBNEOME X, Yamasaki (1983) »3({E € 7
VTR FEO S RANOBERFOBE T TV,

BEOFIZ, BRI DA »F— Y FOBETH 5, BRHIE. REHEZOPHRE T L.
FEPOEA» 520 REHEZPRVBE LTS T, DEREBACELTE D, 8306 5DfL
Bl g% L i, FEETOES T, POREHIZIZHETH o 72,
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3.2 A 8124 BOBTE O
3.2.1 BABEoRKR

BE 8124 SO & FOREER 3.1 R T A 19814 10 A 22 H2 5 23 Bz i THR
5 OREESEEB L f, FARTROARE & bk R EEA % 22 55 23 Bizh )
TEBRLI, BROFLEE (~965hPa) 322 B 9M»5 23 H 9B T L o7z,

3.21322 H21K D 500hPa KRR L ERKRKTH %, ZORFERPLIIAEOBEMEHE
~340km iZH 3, BRRFEEL DDODH 3 REOTOEERICDH %, FEFORFEKESHADIL
CHb, ZOBEBKEIHES BERTIRIEERBICD 3, 175 350 K L L v EBuAYRMiE b D&
BERENEROFEMA I ELTw3, THRESEE TR T 2BEESEROERICH 2, &R
WCHETOEIPTRREBRS NS DX, BEPEFERELLODDH2 2L 2RLTVRS (WA,
1982), .

GMS 12X % 22 H 20 FF 40 SO ETRRE M 2K 3.3 1R T, EBHLL . BIEREN—60°CLLT
L% 5 RBOEOESEBRPLO 250 km ILF I H B, KFIZ 2 OBOHOR R CRE 72, B
OHOEMBIRLSFEETH S, BOWORRAOZBIEREMEE I TIR/NS WIEE Ttk
BREVW, BOHLERFLOMEEEZOLERITECETH 2, IhsOB#ITERHBER
WA O 2EEFO 20 FE > S 4 FHEZ TES B h 572,

3.4 2H21OELIV—F iz a— t ERDOABMOEELREE TH 2, HBOBEE I

- 985 400ysT
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950 409 ysT
210CT. 198l

130 140F

3.1 B/ 8124 BORK L PLEE,

*  WHE B THRETSREE, AEIEC - SIRER | SRR
3. 2813 Sakakibara et al. (1985) OWEH LICLibDTHS,
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500hPa 21JST 22 Oct. 1981

SURFACE 21JST 22 0ct. 198!

(@) (b)
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RE (X10m) (H2\IZBESE. hPa) L&E CC) (B3 IZAHMEAL,
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512040 ST

3.3 19814E 10 A 22 H 20 ¥ 40 3 GMS 12 X 3 SMBARE S, SRR
20°CRIRTh 2 HEVRE LIBLREIX 22 —60°CLIT & —T0CCUT D
FHERT, SHRL-EERARNETH 2, BA8124 SOHLHRL TH
%,
YT 2BRO T 3 —BEEI RV, BOLEVENE C ORI -ADKERH A, Bo3b 2, BN
BB EAROEOEOEERICH 2, BFE A REEREORLEVHOTICH S, BERH AL B
DERREEIZ. ZSBRHENT RTRRFRNSERL T3 2 L 2RRY 2, SEMILRCT
FHcoN, V—FTa—b® o< D RIGEED CED 5o SR T T AR,
REDHETBIZIZE,» o7 (0e>350K) ZLnBHisns, —AHBIZE fe*~342K D%
SE0b Do Z DRBIRIEIZEZ 2 RARNLE TH % ,925-875 hPa DIV YHEIC & D HTWALKED
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3.4 181F10F 2B ABELLhv—FrIvVERHsh:v—FTa—¢
i, A, \LE. BE. ER, Blf, RETHHE S WIRA 6, HLUE
I e, FAFOAELIRNL fe* DEES M, BROBESMORLTH S, RHOET
BEsms ! 2H5b7, BEHMTIRL—FVREREN 32dBZ LU ETH S,
B 1 BB CREIL 2 ERONET A3 MEBERZ R T .

BRSTZ 5N T 5, BERL OBSVLEREEEPLCHA > THL, NLBMTCET 5,

J\3E Tl 700 hPa BUF CHIERICED < 8 5 72 (6e>350 K) Z2548E 5 1545, 700 hPa L E
RE»ERLTE D, RBIREER 272, Jordan(1957) 12 L MZEADBEOR T RBIRES 18-
TV3H, ZOLETRIFECEN L, BRLTWE, ALED 6, fe, e*OEESFIRIBOTDOS
DEMT VB, TEOEL» B> 2R Bl HnEREHcEYT 2 (K3.2b2R),

FWETRHMERNEDO I D & 5 ZBE» B L ZRIBRA STV, fe H3~340 K DOHIKE
#3600 hPa LT CEEI S N3, THIRAFEONRIERIC L 2 EBERADERTHS 5,

&R RERTHRF C O FaNs (EMA*) Tl 450 hPa DIETIREERNCE < . %72 300-175 hPa ORI TIZFE
BBV, ZNSREBZ 5 ER» 50 FBOHHIZ L 2D 2 5 ,700-500 hPa DZ2R 13 FEH 12
B ERLTWwS, ZOFEE L 450 hPa (3T O3V P B RH C DFEIRD 450 hPa fHED AT
PoRE. COPCRUTOTRERERBT 5, ZORMBBCHED K Y 75— -5 X DGR

* EROF— 5 BMOBRRASAL Y 1B RSN, 20T -5 DMWY T AMERK 3.4 CBRTRT,
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DOIBEHETEA S NIRFEEFE R LI BUTHwE, ZhizowTiETERT 3,

K323 4505 LK, ZOBRTE»RY DEEMNTEELZLDEIRTEOE.
QB ERRIEROEMORE L D DR & > TR S T2,
3.2.2 BW#BALOR L KRS

3.5 22 H 18 DORMRIRTH 2, EMELE TAKEREEENEE RSV, HEIIIH
LR H~315 K T, 2hiz 21 B4 5 22 Bz CORMICHEREICTE b D TH 2 . BEI
ém@$M%%ﬁ%Kﬁht%ﬁ%@@%@%fﬁéom®%TMﬁﬁt%ﬁ@%ﬁmﬁm§%?
BUREN D25, ZDDORENE a. b BPPRFICB > TH 2, BN b IC X > TAMKE- 72, ER
FE LTI EICRIZEETH 205, A>Ty, ZRRINFEBOESBANE 5T
BEEIREL R o2 L EFRT 3,

21 FRICIZME D[RR I LR B g U, PORROILENC B % (K 3.6), FERNELIZ PRV I
Hb, BREEKDIGRIIRE (B> T 5, PEREFEEIED 1606COFRMTITICH 2, 1 RN
E28 16 mm %I ERHFOEIX~120 km CE L. EMIEFEE—ILRTH 2,

24 FRZ I3 B EHULZBERITCIER ISR L7 (B3.7), 21 R 5 4 RFIC» T AME b EE &
R AT, ZOM. ARBORS LIBZIEE A CEEL TR, 1EMFES 32 mm
2B 2 DRI A VRN OB BRI H 2, RFRZICHREOILERIZIZEA RS> Tw
3, TNRICGRENEL 20, LERSENZ b6 TRHARIFIEE Lo I L 2RET 5,

ML U 2 # RO FEB S ANROB AW H 5, ERICREISEBBO T SBRA DS, F
EROBERE DWW TREBTERT 2, JOFR. PO & b 7% > THEIFHEOBEE L JERLLE
#Hl& vtz (Matsumoto and Okamura, 1985),

E38uﬁﬁ@%%iﬁéfﬁmént%@ﬁgﬁbéoﬁﬁﬁ@%%(%ﬁ@)ﬁumu%ﬁ
WTHoTzo TN, FEH. I TRNEENE T ICON, BRIERECR 57, IIXERE
ENKOBFZRZOEFHREL LW IBRLORBIIKT 5, Lizdi>TZOBWHEOEEL,
NETELEACHSNTORVLHDTH S I LIWRRINS,

3.2.3 EMwmo/hNREORE

ZITRRY 7T —v = & 5 H/NEEBRIOERIC DV TR 2, RO AT EREF
DEHEUERRET 5, Z L TIOERED 3 DOHIEFEL SRS,

(1) fRMTTTER

F1 RBERHoEA EE—IR) CEXRTIHEREES, K 3.9 36 EA LI AHTE 7% B
& Cii Cou CORIBETH B, BXIUV—F LBz —3AbBEAMNCRLTH 3, 2 dDHHE
HotTiE, 7> 7+l BT LESO T, § v 75 —HEEIGEMEC K FREED E— L1
K Rgg 3,

8210, R LEORIE ORI 2 KEHE L 2R OREREORMSENER? 5HNS,
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TH53, FPEWL B876m) OERAEEITRLTH S,

SURFACE WIND ___ : 10 M/SEC
B93.6 3.5 kK 775l 22 H 21 8%,
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3.8 BERKRE BT 2BEWEET DL,

TR0, W0 oENEL, 20T -7 IERKEC,. C.. COBEAIOERIZ{T->
770 MAREEEIZRERGIC DV Tid Rogers(1964) DEEFER % v,
NG IREICZE

BlZOWTIE—1ms™! LREL.

JEEORROMELZMA 1. NEB, EB00BAL EROEEREOHE X+

1ms ' PINTH 55 (Battan, 1973), DN TOT —5 OEEIERER 250m TH 2,
RHBCAREEWE C,. Co. GIIHIET 5 3 DDOFF 20 H %\ i 30 km OHFHRER TOEEI
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3.9 BRSCCHENI LR K 3.10—12 0EEMKE C,. C,. C; DAIE, Mk
BRENZOHERZ T -HEER 2RI . ELlv—SFwLbr—Fra—
HERKICH LN TS,

Wi, E-fEICBIT B RENZ EES S OB L D RD Tz, BEEROHEICIIEYBEEREDRE
BEAf e, 22 H 2L RORAFEOFBEIT — 5 2 2BRAE2REL TRV,

(2) EERHILEROEE

3.10 2 BEENE CAORHBE L K v 75 —HEETRT, 5 »EEH TR 4.5km BT
0ms ! PUETHY, —HIHBTEE LB T20ms ' UTFTH2, FEDK Y 75 —HEDKFEE
Bi/h&Ewn (~—1.7X107%s7Y), ZHEFZRITHERATEHF O LFEHE2T%RT 5, HROIOR
RiZv—F 2ol S5kmDEZBICH 20, ZOFHED R v 77 —HEM I ZPCR 2 RE T
XA LRV, ZNIZPCRESFERE BN L ERL TV,

15dBZ TE&HET A 20— ERERBEEHT~8km TH 5, 2o —D LI BRYETH 5 HEEL
T4 RN RBASKkMABEICH 2, 7 T4 RNV RREET 2 L0 2L BNH EROBRE
R FOKFRAC—RRE TERD 2 VRFCERRFE2ET L COCEEUT TR Twa 2%
o —H7 T4 BNV FOFIZi 35dBZ OBHERTREND & 5120 D ORI VAEE
T2, CNEIRBRREICBU 2BNRETRHORE (M3.8) L kS —8T2, LidoT, @fF
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BROSEET B0 774 FAY FUTORFREOE I EEFRBEOELE XA > TV 5,
EROFEEREIZT 74 PV FUTTCRFEHYTTHE 0.6—0.8ms™ ' ThH %, BEREDOLHIT
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BAEBO LIV TOADRZPIEKRE, ZROBEEEDT—5 D> b 4 BOFETIE 2ms' %
ZZXBERFMBD oIz THREBEE LTI TRER TS 255, ZOFICHFRED FEFRSE N
TV E2ERT 5, .

3. 10c i $4E30km D [ A £ B O $ 8 5 LS & IO FH ERF, £ BE
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HEE L EROBEEREORMERENE, 7230 I wcNE L,

HEDOZEFIZ 4. 2. 0.—2ms ! TH 5, (OF v 75 —HE L RO FH
EEREEOMAERTS & UKFPCR & EBEHE OEE I,

BB THREREN o LS LWETHE I LERL TS,

(3) BMHHEROREE

EEWEC, X 3.11a R T, =2 —EEERBEEAT5—6km L{EL 2D, LBEHTEREL
R oTwd, RETEES 30dBZ #8321 — M BRETH 2, CNRIEBEKRE BT 2BWHR

BRI BRI (L A e o e T & b —BT B
 ZOHOBRLEELEHREERATES, S tHA LB MU A E B TH B, BRI 2
km AHE1E 45 ms~ B EOBEB B 2, 2 L CHBERO LETIE 20 ms BH2 TV 3, BESRO
BOMEE13~1/20 TH %, —fic. ZIRTOHEAFERDOMREHSME TS LS Z L ZBOT
TPGR, ECHEBERYD ., Hok FRREERT 2, -T2 0HBE S PEEDE: 72 ERF R
BEID L ZAHFE LI, ZOEIZV—FDELETR 3.5kmZH o7, By 7o —HEOKHEE
F2km EATORBTRE WL (~—4X107s7Y), Ly LRSS, # EIGRROIHOERICERT 2 &
Bon2ERAEON Yy 77 —#HEX 0.6 km UTOHECEVBRZULEFEELEY, Lizdt>T,
FRIGHIE A LR IR EE S £ 5 58 5 2Tl b,

3.1 BAWE LOBNEOEE#EEELTL TW3, 2 OMOTPHYERIEE X 30 mmhr 1 Th
%, REFEERILIEL D EZ20CRE L, ZORLBRIED 7I74 RAVERBHIEATWSE, Z0

. — 86 —




Height (km)

Height (km)

S[EMEFEAMBE H198 1986

T
c2 Reflectivity (dBZ) Reflectivity (dBZ)

20 7 Q/}ﬁ
8 20 :
]
7 20.
5 2
¢ £ Qs
ot
5 s
°3
4 kS

N

-

2152 2154 2156 2158 2200

Vertical Air Velocity  [l>3m/sx[E>1m/ex[]

0o
100 80 60 40 20 o 20 a0 80 80 100

i
Doppler Velocity (m/s)

Height (km)

2152 2154 2156 2158 2200
Time (JST)

(b)

4]
100 80 60 40 20 o] 20 ‘40 60 80 100

NW Distance from Radar {(km) SE

(@

im/s

7.5km
(km) 7

6.1km

4.8km

3.7km

2.7km

1.9km
1.2km
0.6km

-4 -3 -2 - [ 1 2,3
(10s)

(m/s)
(c)

B43.11 B3.10 &E[EfR, 7272 LR s,




[KTEFEMEHRE H 195 1986

FORERBE-EV LT IA RNV REBROTVREIDOREL WV, BEBLT Tl RKAHHE
BFHOIF LML TV 5, BERBU LTI 1—2ms 'O LRBFHLBH 5, P ERFIZ 1.4—1.6
ms ' THb, ZOLAFRBIBROBE 72 PRE LK —BL T3, 2O ERROET)I:RIFEE
UTDZ2RICERTHEDSTH S, 2O L REW EREO EHRENOHFE VBRI TDH
BZERRLTWSE, ZOM (~10 4/ £BCbl:» CTERERLERSEFEEL 2, A LAR
E3msBLETH B, HIBBEBUT OKXE ZHED FRARICHRBEROF - EEESH I ES
TWBILRFE®RT 2, FHLEAERIE 2km & 3km ORIT 1.1ms ML 72

4% 30 ke O FIRIAESA O B BN ORE 2K 3.11¢ 127 T, 1.2km & 2.7km OHEDIX
HTBHNBERE» SIFEA D . PEEOFEAKIZ 1.9km T—3.3X10*s'TH %, Fitrik 3.8km
DI ETRFEHT 2, 6.1km OFEIE 2.1X1074s ! TH 2, HAD LRI 4.8km D 1.1ms ' TH
2, ZhiZVv—SHEEOFH LR 1 &5, EBTHEET 2RAOH S IENHOEMICIZIZ
AT TH B, 6 km UT CHEEBNOFEY LREROBEBES AL SFHE U EHEEIRX 24 mmhr ' T
B5,—HainT 2 H# O FHEREEIX 35 mmhr ' TH 2, b L 6 km B EOBHERHE TR
. REHRSRRIBRI N EREBEL b X{EITHS I,

(4) BEFEEEIOEE

BNHRMOBERK 3.12 1R T, BEKEC, TRONFEHIE C TR > EERE TR
5h3(3.12a%), 40dBZ LI EDOEWHHRT 2 —AEEH CHAI 2, HMENEFEFEEVy -5 D
FE30km IZH 2 DT, ORI I — i3 EIGHRIZBEL T3, 202 & ik LI O
ER Lo THEOMHMNEL T3 2 L 2REY 5,35 dBZ DEERIZ L — 5 OILBERIHH LV
DFEEZE TR 525, REEEOAPEEZEEWNE C, DFBEICL 5NEEI»INEL bLbo
THILBBENVTHS S, 2a—HEEEFREITEIEL o7,

BRETEOF Yy 77 — R EO YA EE I ~—2X 103 2 ET 2, Z QOIUREIRH IR
MOELCHZ, LicotoT, LEROBATRIZEOCICRBHTHREL LD TH 5, HEAEDIE
EERT~1/10 TH 2, THEEDE - ERRRBZ5 1V —F D E5km ChH o572, —30ms 1%
225 Py 77 —HEN VY —FOILERIR TR CEA S W, BRI ZOBRARCIZ ZoWE
RT—10ms ' T TW g, ZORY 77 —HERFNIDSERREVLHDTH2, Ny
7 —HEOHMAROZEL (NEK) BZIOTEBOBEMNATHZ ZLER LTS, Zh6D
BRI ERONMUTFIE L 5 REFH & [ CREAO DGR L/NS RAE (~40°) THASH B Z &
ERLTW3,

BN 0% (ILFE) WHET, b5 —D2 DRI RSN 3, 6~8km fHEDT I —HEATY

* La-OMEANOES IV - E—LOEETORTHEOEEMNOBEC L2 BT EDbD &
EZzoh3,
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%L 25 T—20ms  PlEDBEASBNEIIRE ZATHWS, Fy 77 —FEOHFMFHEOEL (K
BH) LB EZOMAEHERTD S, 5km PRy 7T —HEDOEOKFEECESH 5.
Ry 75 —HEDKEEEIZ~—1X103 1 IZZEL T 5, L > T EBHGIROIALIVFHE Z
2 CiED sk FEERSFEI S,

ZOBOTHETFTBTRAERROBEEL IR T Z2EDO Ny 77 —REARFHEENHEINS,
1 RO R L — 5 0 40 km PR TERCEH S W T 3 (3.7 21, EOATAEEDE
EHIER D S 5km FTUAD 0T 5, ZHIBFETHAT 2K 0 QOFHEO THERZTRT
%, U—F OALFE 40—60 km 2 i3 HIEH S 6—Tkm FTET 2H LI Wb 5, OB LI -
RAEF S N PRETERRR L~ %, ZOFEBORMEERIEESTR2 L bBIT 2,
IHIEBBEARRTFOEFRC L2025, BARTFOERIFRETEROFEL2X/HFT 5,

TROM BRI S MEANFHRETRER > S Wiz bDTH S I gk H %5, Ly
Lizds, REETRBOBEEDEAAODED S TROBRDIFIZFEOMA T B\ I L3RR
n3, |

X 3.12a Tidbr 52w, Ry 77 —HEOKHERE I D 3 I A DB ERH R TR

(FL7EMI 50 km {F3) OBRFOMFTEL 1CH S, ZOFEHIIN 3.7 DM EFRBUBO T SBRGTCH S
INHRD Eedh b, ZOBBRIRBEORERE CRISIRI->E DT 5, LTROBERRIHHETR
MOFTSBRFREBPHEE ARSI D -7 2 L 2R T, :

Pra—ROTSHEFD BIBZULEOREEEIR TS 4 RNV R TH2 5, NI K
EELSBERNTORIGE CHIU S BRI ODWTERTERT 2,

RENEE  BROBEREORESENE 2 3.12b KR T, Z DM EOFHRERHEE IX
51mmhr ! ThHholc Skm B EEBIF 2 Ny 77 —HEARZ bV BAKTFHNETHS Z
LERLTVS(MEK), LHLASST T4 FAY RRBHS DT, B0 REHREHSER
THEIE, BRFOEBORBoIIENTI4 FAV RSB o7 Z LOERTHS S,
2.5km PIF CRRABEOEEIFE /NI, IRz a-—PEBREKCRZ 2 2 E2B®RLT
w3, BMEKKREOBRWEE TS (K3.821) sBWNHEOET (~24 1) TIIBRERER I
TRHZELERL T3, ZOXIBRBLVERSBREL I - 2> TW2DRIEFIKENTD
%,

EROVFYEEHREIZSS5km £ 4.0km O T2ms ' B2 TWwa, X512, B 7-MEET 5
kmfECH250DT, ZOTTH LRSS D Z L1tk d, M3.12a0 Py 75 —HELM % EE
T2, TEOLEREIERCMI BT ER>TwE I t¥bhd, BEFHEZII~4ms ! OLEH
DBHY, LBV OBIE (EFR) Thol, JOFEINSZEED FEKOPICEET 23
Wick D, COMMBGLSINEILERRLTYS,

FZ 20 km OMFRBEBOEENZOMBEEK 3.12c ITRTo BADIIR (~—6.6X1074s1)
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X 2.4km & 3.1km THESNTz, 4.6 km METRFEBIZ% 2, 0.4km TRIENIZILL SR
902.4km & 3.1km OFBEBRICITIZEA LD 502 FHA»SHAT 2,4.9 km TEH FHFG
RAfE1.8ms™ &3, ZOMBIEHTROV—SFEED ERFEOEE L —HL T3, 5km T
MEEEA O L RROBE M & FHE U 7283 23mmhr TH Y, —HFEE 20km [
WTEH S N7 FYRBRNEEIL 35 mmhr! Tho7z, L 5km U EDERKRLHEshhIE, 2
BREREIBASNABENBEL b L X<AITH S,
3.4 % =

(1) #REOMERAOME

BER® G RALOIICH -7 O T BNFHTLITERRESD SE2 W LILEOELNTFEENS,
Lo Ladds, PORBOBERAITIREITHE2ELC TEL A LW O b EEANBH S i, B
S IRER WA E Thol, 2 OBEHT 2 ARMOMH IR GE RS TE 72, IX
WFRE CDOMHETHRE Lz, Lich-> 7, BRAKEEREERFLOEDLY DEER»SKS &
Ezohb, ZhiE, BEDIZ?H»EICESH»SERICHE> THRAT & 2BHr»ERISE AL
EREb 3. S RERRC X DIteiih. BRECDORICEL - 2 L 2 RRT 5,

2) MFICHROMTIIC BT 258

3.2.2 TR & 9w, BEMF TIXERTHIC X 2 KA 2 TD & BEE L IRIIGAEHBFEE L 72,
FHE» 5 DBEKIERD 2N 2, BRBIZICREICH > THEEL 7225, RRCIZHIRIPOR 258 <
THFEAUDEE LRI LR H o7, Py 77 —HEOIE—FHEEENE (M3.10a. 11
a) Hobhd &5 KR OILE & I TIRMRIGIR I X 2 RIGRIRMHED Ny 77 —HE
BAOBEZAEEEDOTREL 2%, ZOEED 6%2%1[2? & 1RMWNE L DFWHEEEHAT
&5, HIRICRIIBERFOIM L dﬂ%ﬂﬁi&’ﬁﬁﬁ% e s TRFHRBORFEER 2V E B8R
Bolz, ZOBENHIZB T 2 PERRORENLILET & hE TR RN b D72 o7z, 77, BERTHRE
OB T PEEOBEL 7, FEFE LI BEEL T Y., BRERZhHR-> TR E 7,

Q) OE 72 ER TS

R R0 C I R E L - BRI A 2 LR 2 ERT 2, ERERO $D D OFH
OEE L BHIL TR ARLD T, ZOFEREFROME IOV THRTE L, AR
FEBRFOALESEOMESEE L LT, THEENRRANOSEEE /I BRE S LT\ % (Sanders
and Emanuel, 1977 ; LeMone, 1983), Z OERTH Tz LZEOFEEKEERE RIS TR0,
L Lds o # FRESH S I3MBOREEE N L D TBORMAT 3 ELKMHH S NS Z LR
BEND, LidioT, Bl ERAROBERE., TROZROKFEFHES LRAFRES L
Btk E#Eish,

4) RERVEHO TR

3.2.3 12 BV CHERE BN - P ERRSEET 2 Z eRENT, 2 I TINERET
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3 T%ﬁ@ﬁﬁﬁﬂ%ﬁ%b: %%, HiFO PR IR OILERNC B o o o8, dLTE— R RETE
(C, & C) WORBMEOREKIZIZ>ED Lindolz, 1A, ¥E C; AOHRIHIOFERR I 4
km 2 CTIESB > T3, ZORBNEOILFEROTE (6—7km) I RGBS b o7z, ZOHE
ETRERENCIRER, BABRTRERTHS Z L8Ny 77 —HEDOFHFRAOED SHEE
Ahiz, TS DOERIIAFINES DL %, Ogura and Liou (1980) RPEEA -V T4 VD
CEIZZ 0 XD RHEONEE R LT 5, BEWTE C, 0 I & FRER S S TR
PRBT5, TEBROLBEEREEENBA T2, TR X VEZRL ESTOREOETE

XD EEZORBDT, THETRADEELTRT 5,

(5) MENFEIROBRAIHOMT 2 —

Wiz, BENHEESHORA J6AE) RICHBRNEC REBELSFR S W BEHEEET 5, X3.13
IABEREHEFEEO 2km & 5km KB 2 REBEEDO DA TH 5, 5 km TIIERIRO ELEAGTE Y RETT8
ESSENERART. B8R0 LV FOREEERENZO T CRIATHEEIN S, RO
R2km TbRANZ, DI LIXE3.12a TR S N B /0 RETRE 545 O B bsh
BOUA0) 55> THwB I EETLTWS, M3.12a 0 5bn 3 & 512 2SI RKETRES
Fix LBROFBOIGRBO FTMEBEL TWwb, LIzdt-> T OHFETHBL s Wi RETEE SR
ZHEOICRE & BE L - P THBML I N BRICL > TOEB I TwE LEbIh 2, %
2 CIEBR £ RETEE O FABOEBILII O L TRO & 5 iEllT 2, (D ENEURO Lo ERHK
TEEVPBACED ., BERTFRO6NS, QFBRA-TL 2EBR{FE2ET LAY S, BER
FREATEHENZ, 2 LIRHBEOEASNTE 3, Q) CCEEUT CRERFRBI T, 794
MY RDITE B, 754 bV RUT TR, MESHIADTRERD S 02550 T & REHRER
HTEHET S0, REEEITCOIEERST 5,

6) BAOSBIREICRZSZLERTZEDERY ¥ —O%R

Velocity-Azimuth-Display (VAD) # (Lhermitte and Atlas, 1961) 2 &k V&S 7-ADEE
VY — ZERE RS X UEHO TR CREICA S » (KEH), Lkm & 3km ORI THEYID ¥ ¥ —
BELHEZBVTY 1.5X102s &L 720 T TRz & 5 @ dtE & PO cBl s n /- BE
BEEETETRIZRPITH o7, IN6DBEEIARCHETO NROFRELRET 2, 2
D &5 BHTHBUEEAK FEHTRE T L CBET 2 L, 23 ThiEza—i3BRE %> TH
Asns, ‘ ‘

3.5 # W |
19814F10 22 H DM % b 72 5 L7 & BRSO R BRI H3. U0 L S ckb a2,
BERNHEOMRGOTEOR, B> BRI KEEENCEA R L IRSAECHL2, 825

CEEBROBRA2FH-> Tz tBbhd, ZOZESEEREIZAD X5 1/10—1/20 O L EFH

LAY, COESIENREIRROENHFET CROVAE o7, ZOZEKR EET 3o,
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0 25 50 75
(km)

X 3.13 BRHmEEHICET 3 5km & 2km O RKEEEDKES A,

mE 2ALbERICE 2 72, HW I LEROBO L TRRNIEEBRIGEr 27z, ORI L T L
BirERza—»n4EL, MEBUTTE T4 Y EBbobhTnd, LEFKOEOT Tt
REOEHLBRE SN, LALRBLIIDII—RJELLnEEd LERETH 72, ZhiZ
BHECEL R L BREOHRTH 2, ERNTHERT HEOHIRAOEER SR ORI
AoTze ZOZERUEEAKFOEFEICLI VI, FRETRER ot eE2 6N 5, HFRIUE
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Middle-level
Potentially Cool Air

Warm and Moist Air

e

3.14 BEESTEICHbY D0k 54E 8124 BORLOIE ORI OMAN,

BIEBCBE LS, BRSOESERE . TREICK L EEOBRIE B -7,
T

Ry 75— — S EROIVE « BITIC 57 ) SRREEREEOEM R, MEATRICS 0
HTCEYES £ Lk, $-EES L OB ERSEIERNONEC B ) BESRES & UFR -
IEBEXEREENESRERO WA PTEE £ Lz, RO—BREHFES ACHOTES L
720 '

3.3 &M 8305 5 NEME DEIE DRI
3.3.1 A/ 8305 5niEH

3.15 13 A 8305 BOBHMETL T 5, 280 F v 75— L—512 & 2 Blliz, 198348 H
17 H 07 B 03 3~ 46 SO iTb iz, ZI2 2 ORI, EROPLBEBELEIC EELE, &
ROHLEER 974 hPa T, 20 km/h OFETILILE (200 OFEICEA T,
BRI —MIC, BARLEET 2 Licdso T B ERE L L TORERIRLICE ST, &

*  ARIED - PRER @ GEFTFRES, MR 39 TRITRE, MENR - S50 | SRREEFES
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TRACK OF T8305

W /¢
7
D, 40N
F— ]
9
o)
/ 30
¢ 15
2
920hPa
09JST
12 Aug.1983
20

130 140E

3.15 BE 8305 5D & HLLKE,

BB EERECE 2, ZOREAOBRRIIAR (1982) k> TR, Thitks L,
REAR 2 5 ARAZOREROMMTRMEOREL & BRFAHIOBBROBERIC L > TIHE 5,
X'3.16 i3 1983 £ 8 A 17 H 09 Kf 500 hPa L # FORKZKMTH %, B EALDOH EDOFERRIT
FIZARTH D . MEETEICEEREEDOBAEIEL TV 3, 500 hPa ORI, L& 40 E
IvdticRonzs, GRIER. ZORERDIZZPEIZHZ, GRELZOEESRIE. ZIZHGFHRT
H 5, 200 hPa icid, BROHFIMBECEBBENEFELET 5, 26D I eh s, ZORBR. FHERD
HEIZLALZITEST. BHERKE L LTONERN., BIFPRBERREEL o2 et
»5,




— 96 —

0900 JST

I7 Aug. 1983 Surf.
¢

b 0900 JST I7Aug. 1983 500hPa

2

0

|

|

| .
T8305 974 hPa

!
\ g
! e
e
i
i
i
i
|

\

15 4"
! v Y

3.16 198348 H 17 B 09 RO #1 L REM(2) & 500 hPa DEREKN(b)

SHMLA e

9861 & 61
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3.3.2 AR
(1) MO RAY AT -V OWE

3.173. BV —FTHEIN T a—-DFHAETH 3, Bl & hi-BER#EIZ. SEPLOIL
R 300 km 12 b - TLEBEIZ A - ERIROTICEEL 72,

3.18 i, WL —V TERAL ZENERLO L2 —DA M Th 5, 2 2 THERENIC, BRE%
30dBZ A LD RETHRE = FE-> 7:$Ei§2t%%9“éom O DOERNHEBLEN > BT 2 —ndhic
Rohd, Zh5id 10~20 km Q%5 50~60 km OB TLEA TR S, 2ED Ky 7T —1—
FCRE S NI BREIE, 117~297 O FACESTH Y, BRAFLERLETIHE LT AR 25
THo7, ‘

BERNHAROL —F a3 —OBEERE I REFEED 27 2B L TRD7K3.19F. 20—
DOREHE Ve &, BRFLOBEEE Ve TH 5, Vec ik, BRAFLICHENNZ: Lo —DBEHE
THo>T. Thid, BEERS Vrc S EFS Voc icaTon b, Vrc & Vic iz, #hFhl L 18
m/s TH 5, Vrc i3, APHCEREO RPN T 3BEAROGCHBEE L EZoN50, T
NOEEINS O b, BIEIE. BEFMCSEEIEL TORZ bbb,

3em Ky 75 —v—5 O REIGEIC & 3 £, BRNE O a2—THiZ. $9km T, ZOFLOBIRK
ML —RNIZR.BEKMIZ T T4 M Ny FREEL R, FRE BT 508305 D & E B (X
3.20) kB ¥, ZOMERRIZ. HiEH S 600 hPa WAL EE & - B IREENICH o 7
bbb,

Mt.FUJI RADAR 0700JST 17 AUG. 1983

3.17 198348 A 17 H 07T EOE LIy — ¥ THEIS e = 3 — 54, KA
WHOMEE2RT,
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TSUKUBA RADAR REFLECTIVITY (Ze) O730JST 17 AUG 1983

kKm0 30 80 90 120 150 180 210 240 270 300 330 360
360 7 T N
J E L
330 4 /’ H |
_ /,/ ,x'l i
300 o ° 1" -
- o J -
270 - . ,/- L
O <]
240 A /’ [
~ ao -
S
210 -TSUKUBA i
] L) '—I/ Y 7 i
180 - (7 & 2722 r///,7
' e % |
150 - / // ? L
] / y v / )% -
1 ) 2) I
120 ///// 2 / Z ol , N I
//’
80 1 Ié ’I// y, ," -
4 i <o L
60 : o L
30 o ’ L
0 T T T T T T T T T T T - T T T T T T T T T T T

3.18 HED 5cm LV —F TEAL EREEALO Vv —F T 205, WA
0.9, FEIZMEL LTCw 3R 2RT, SfEHE 20dBZ » 5. 5dB M
B, REEREEDS 30dBZ ML LB 2y 2 Lz, ’
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30V (m/s)
DOPPLER WINDS
15 r
2.5
Km 36 641
08 .
4.8
N
\\
*\VBC
Ve\ \,
Y
N
AY
N \r\IO
O, \
"7’/4;1,\/:v S Wea\
770 ~ . \ V
4’0% . . L re
44,0
\l/ve
L 1 1 | L ~ — L 1
-20 -10 - ~ 10 U (m/s)
s S~
P Ve ~
/ L
9/
L

3.19 BN ZIBALT 5 T 0 —DOBE Ve, BEHLOKE Ve, &EP.LICHN
Mo a—DOBE Vee 2T, 2HD Ky 75— — 5 OEHl» 5 R
FHRDK K777 bR,

0830 JST 17 AUG 1983 TSUKUBA

300
/
5 / /
L /
£ o0 L 7 "
w
« / I Qe
asou 6 eel
0 / {
Z '
Z 500 /, \.‘
700
800 '/
900 / \\
1000 / A
260 280 300 320 340 © 360 380

TEMPERATURE (K)

3.20 198348 A 17 H 08 i 30 SORETEHE S NIBAL 6. HLRA e, £
FIAEZIRAL Ge* DIAE 70 7 4 1,

(2) AEESFE
3121 1t 07 B§ 42 420 517 2 BRI O, = 3 — 1 HE A K R (BT 2 4L % AERH & WF.30)
DAFRFL T3, S, BOBORRCIE. - ORNAV 2HEET 5, B L. BNESEE
.22 AT £ 510, 3 DDEHMCAT B, Trbb. WEIES (nner side, &EALERES) . B
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0741 'JST 17 Aug. 1983

4%

V5%

'447’/24/;/

> Y5
201
101

o \ 10 20 30 40 (kM)
MEAN 10 M/S —

2%
30f 4
45/%’ -
’ /
72

%

20 \

o 40 (kM)
MEAN 10 M/S -
T

10 H/S -

3.21 198348 A 17 H 07 K7 41 530 KETHEE ¥ BRI# O = o — 2 My 72 &K
537, (@) 0.8 km, (b) 1.5km, (c) 2.5 km. (d) 3.6 km. (e)4.5km. (£)6.1
km, RETEEOEERIE 5 dB M, 30 dBZ M EOES ISR DT TH
%, EREOFHEEMOETICR Lz, 272HOETFIC 10m/s OFE~R2>

PYORESERLI, D DORLTEARIE, Py XL —FOiuEE2T
T

WHEIR. SMAGES (outer side) TH 2, SMUFED & WEKES IS S HNEE, “WA” LIF
U, Z0#OFENE, “THE” EFREZ LT 2, K3.21 KRINZBEC. SBEOHENEIL. B
M OICTEHE 2B & BN ICH > TR 2 RTHTH 3, BEEBRNO TR L. FE 0.8km T
330°, MEE6.1km T 355" TH%, ZOMETFOHEY 7 — 13, BHERFORMYLEBETH 2,

* BRETEHHESNILAONRY N VFEYEEHE EES,

— 100 —
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D 1 L .|3 (ll £ 1 2.§krnl

0 10 20 30 40 (KM)

3.22 [3.23~3.28 DEFMEOAE, SEMEIZ. A-A’-B-B-A THEAZHE
BCERL 7 RRMIE & E 2.5 km T KAHEEE 30 dBZ BLEDSES % R
To Wi C-C 13X 3.29 THRT 3em Ky 79—V —F D REI R+ » >0
firig, BRI, SHE. BRHE. Ao 3 D0\ ST s,

%mhﬁ%?%%k@ﬁﬁ\%§15Mnmﬁén\zw%gﬁ\hwmﬂ%ﬂt\mmmOWﬂ
BRLLBREERICB T 2BRREEOEE L. ZIZ—KT 5,

mE 0.8km (K 3.21a) Tk, MEREREHORTHE (L) o Tw 3, REERORN
X, BRWNHICIZIZTETTH S, SMAER L BRENCE., BORABRSNS, ZOFGHETRA
BAVENFOWNBEMETIRL T3, EE0.5km T3 (KIR). ZOFTRIIEES T, &l
FREHTHANEBRL T 2, '

BWE 1.5 & 2.5km T3 (€ 3.21b, ¢, =2 —DBEEE L BRKESANOFRAZIZ—BT 2
DT, HHEAEZ—BICTF 0, 2B THRESRE SN2 5, SMIEROFRH IR T,

HE 3.6 km TiF (K 3.21d). BERHFOHRICHEED S OAFEROPRSR 513, Ridek
WERFOR L (FE) CM»o>Twnd,

EE4.8km (3.21e) TR, MARZEFTTH2, REBECRORD (Y -3l on
2H, ZHIZRERED T —2 OWEERICERL Tw 3,

BE6.1km (K3.211) Tik. BRNFOTRMNETICHERTERTNR SN, ZOFEBZEH
BEBROWHEIZ S L DV TW3, ZITOERNRY MAOHIRE, BRNFCEACDLTLSEH0D
H5, NEBEBROENEE. B ICIZIZTATTH 2,

— 101 —
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MERRAIC I, WERo e fin b R a i, B 3.21b iR T & 512, BWNHEOILETD I,
ZERUROD/INMEBSEEL., Wik, RN ZESESEREORAN RV IS, 2 2FEHH
i WER” £ 35, ZOWRBERIR. BN LARBTY S S, ZITOREORRE. &
E2.5kmiBWT+3IX103s T, ZOMEIF. EENOWE LY 1#/h& v (Kropfli and Miller,
1975; Ray et al., 1981),

(3) SATENTE |

()TaBIzEBY, Z OBRIENOHADBEIBETHOERI > TEIZ 2RTHTH > %o &
ni, RO S OEERS P EREORE., HRFCEELRREERZLTHE ZE2RLTY
B, 22T, [€3.220 A-A-B-B-A CHE ¥ 13 BN D 7 0B O SAERTE 2 A L T,
BT OEBREARD XY A7y —VEBR2HENS,

3.23 13, REEE Ze DEHEMENRTH 5, KFERDOY ¥ —~7 M VOBERDE, SMENCH
WTWBH, BREOBRNEIZELL T»3, BRERNIIET T4 RV FREFEER T, ThidkE
MHENICHREOSREES S H o I L 2RBL TS, ZOFTIR, K3.2903cm vV —5D
REIBHIOFER» S bHE»r D o2, BNHOT L OBERET 2 -0 KEEE L. foBEEO
FRED/AE Y,

3241, =3 — ICHIRIR AEROBERS VI Th 3, BE 1.5 km BT TR, ARG
Fl» 5 2~3m/s DEWARDIBR SN2, B 0.8 km TOME IS 2 AFEIZ. K 3.19 TRE &
S, 20m/s BB ZTwa o, ZOHARZ Izawa (1964) Frank (1977) BRLIz & D2, BR
ENOBERNRICE 2WMATHS 5, HE0.5~0.7km (M) Tk, ZOBEAHNL VEETH .
WA, SMUESROEE 3.6 km Z TIAY - T35, WEGEER & R OWNARES TR, RS
BROSND, ZORBOBKE. BFEHPREOBE 3km (HED 4m/s TH 5, ZhdOWH EFA
Bz & o T, BERNERICEEBSES N TWw 2, BE 6.1km T, REKRSBERH O hRIET

IS T, FEEERRL Tn 2,

325 ABACEROEERKS VO OEKRRTH B, TETERT (L) i i, $E
THELE (FEXR) P \NTH S, 72720, MERNT2EETXTOFEETRATEAE» > T
%o VODIRA. +3m/s i3, ®E 1.5 km ORERERZICH D, VO OBABIZERHE RO FEI
DUTWB, Zhik, FTROAFCESES LRERIC X > THBIGETN R THS S,

3.26 IAEBOAKRK. K 3.27 k. VI DARK (K3.24) LV HEOLEROIHTH S, M
DRF =YX —BLTH D, BRI = RASIEIE 2 UTERCH 5 & L BB T 5,
BN, TEROWED > hEBOMGICHE» > TR E SHEBTNUREOBFAEL . 2 DIEE I,
KFEE» SR 30" TH 2, NRORKIZEE 2.5km HEZH D, ZOHEIZ—0.8X103 1 Th 2,
FER R, BERNTFOEREMDE L. TROMNEMECS 5,

3.28 13, SAESR W O AEMIER TH %, TROMFHPIE, S BE 6.1km OIFIZHRIC A

—102 —




REIGHT (KM)

o = N W s O N
P

KREFEMBE £195 1986

Qo 1 a0 o = un

—~————27Z€e
10—(dBZ) 7

280

300 310

RADIAL DISTANCE FROM STORM CENTER (km)

3.23 BEALLD S EE AR REHEE Ze DERMEKMEN, HERERZE
3.2l TIRL7:T — 5 HERIL 72, SEEERIE K 3.22 127R L 7, FfEB D
fiifEix 5dB T, KE3EE 30dBZ LU EOSEBICRIE 2 D3 Th 3, Bz

BEREAGH S DEBEE R T,

HEIGHT (KM)

o = N W &> 0 3

HEIGHT (KM)
Q= N WO s O N

@ U e @ = WU

i
27T

ST

280

300 310

RADIAL DISTANCE FROM STORM CENTER (km)

3.24 [X3.23 LR, 7272 LR O T 2 — I # 72 RO BER S V' FfE
- BORBRIX 1m/s, ARSI % D3 7 iR 30 dBZ OFERE R T,

300 310

29
RADIAL DISTANCE FROM STORM CENTER (km)

3.25 [3.23 LRIk, 7272 LAESEAKFROERK S VO o
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Div -

0™ (s™) |

HEIGHT (KM)
O = N W & O

280 290 300 310
RADIAL DISTANCE FROM STORM CENTER (km)

B13.26 B3.23 AR, 7072 LA, SFEROMBIX 2X10s~1, F4ER

CREEDOT T,
7.5 Div -
. x10™ (s™ |
=
& 3.6 7
o L .
=

280 280 300 310
RADIAL DISTANCE FROM STORM CENTER (km)

X3.27 B3.23 L[k, 772U V' 2 5RO 1 FESH,

HETGHT (kM)

Pv-mu).ba)q

® 00D @ -
T

1
280 280 300 310
RADIAL DISTANCE FROM STORM CENTER (km)

3.28 [€8.23 L FAE, 7272 LEAEH W OARNEN. SESOMEIE 0.5m/s,
EERCEE DT, ‘

S HWI: ERBSR O NG, FEROREKIEM 2m/s TH Y EE 13K 70° T, BiRO IR OE
B BRZENEV, ZOFEBOTIZIZ 1.0m/s MTOHFOTHERBEEL. ZOMEIXKE
HBEOREWEEOSEIES L —BL T3, EREBTES L-FEIR. YoHBOKFROTH
CBSEEoTAhEE RS, LREL S TRS LET LTRBOMARSC &> THACTE S K
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BROHMENCET 5, Leai>T, REEEOKRE WERME, DERRP EEIZ PIEL 2 Lok w
LRObND. BN L DAMUIOBRT 2 —DEEO CCB X Y T, BuTRESR L ZH, Zh
FENERNO EAROME TRERCHEY T 2 Lt Bbh s,

3.33 % = ,

Barnes et al. (1983) DfZEHIZ L 2N\ ) 7 — > OBENHOBHIZ, SEOBRAKBE & HELE
LME—DHITH %, MUK E LMBEO L INREZR OBEELELSTH 5, HOOBOMEE X 11°
T, SHOFKER 307) XV KRELEERLTWS, THRESOBR L -BERESHL0 S 80 km
- OEBICH Y ADHEY ¥ —OBERSBSEOBE LIV REL 572 L CERT 3 LEbh 3,
PEREO—Fictfon, EFHOSMHS L —H,L. ZOME (~2m/s) HIZIFHEL WV,

2BDF Y 75—V —FDBHTRESA R, BEOSkm XV FTTORNERAL LD
2. 3cm Ry 75 —v—%0 REIBHIO T —% 2wz (K3.22 DR C—C 21), X3.29 i
MR R )2 RETRE L F vy 75 —HEOREMEN CH 2, KEWE Y 7T —HE X - 18
5333, B OAE 1 PERIBOAMIE £ —B L THEEL T 5,3cm V—F 5 13km & 27 km DFEHE
DOEE 1km & D TOERBRI, [ORBHIEET 5, 13 km OPCRIRIEBERT O WKL < I2fIE
L. FEOEERIGHR L EE L T3 L E2 N5, ZOBNOHLRAE, B3.20 TRL &
31z 355k M ETH %, BRH OSSR © BB & - T, BRPLHRICHAT 2 BEERR.
13 km (HEOPGRIC & > T LR &€ b N, BRIHOTR. MIFOLDOEERTANF —HE K -
TwseEzohnb,

SEOBNERNCR SN, R, TREOXN., MNEGTDORIBOFEE. M wihaE oz
FHE 2DV TIX, Yamasaki (1983) D& RO ENTHREEE 7 L O THE S - A OB EIC B
F5. [EfEET2 2V FIOEE L EBHL Twiz, ZORRIZEL TR, SERENOBEREHE
TBERC L 2 BEERORA L. BRSO TRRIC L > TES>NE TEORIEHNEETH 5,

BERNERONRA 7 — Vv OEB 2 B2 .02, BE 3.6km KB 2HERDSME. B3.30
T, BREONBICHR > T, 4~5km OHERR T EREALA TV 5, [ERREER 2 BEREO L
i & SMESEIR O TR B o 1, R 7 — L OSEEE SRR > TWATW S Z L 85b
5, . ,

3.3.2) TRz B TR E3~4m/s KET 3 LR, TERANEEL., I I TRECES
BOMBERESMMMOERIZL 5RTREWI ENFHRENG, LeL IO LI REEHES /NMRIEO
BHEO—BMEL ZORITREZFANDL 2HIE. E6REOEHABLETH S,

3.34 2 & ®

2BD Ry 77— —FERAWT, BEA 8305 BORNHFOBEERAT, K& %@Jbzﬁﬁmklﬁz
FIE. 2m/sBBEDRAY A7 —1O LR, 1m/s IT O TRES. S5 BN O BRI PO PR,
WA 7 — NV OREF S EOBIESHESPIR 972, 2BD K v 77—V —F OBRH, AV A7 —
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HEIGHT (km)

1 1 1 1 1 1 1 1 1 1 1 8 1 1 I ! ] 1 1

It

147

121

107

[=2]
I N

-
. 1

7
/

/

DOPPLER VELOCITY
(m/s)

o L (ot

RADIAL DISTANCE FROM RADAR (km)

X3.29 1983FE8H17TH T3NS D3Icm Ry X S5—1v—F D200 F A D
REIEHIC & 2(RHEBE, OF v 75 —HEDOHH, - OWEOMEIR
3.22 1R LT, EfEHORRIE 5dB T, 30dBZ I LRI 2D
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SURFACE 21JST 25 SEP, 1981 850hPg 21JST 25 SEP. 1981
- —,’:’—~ ‘\ \\\ 0 L /4
7 _"-_;— K ",' H < S ’7‘ S .
1020 B N EEATY
| 141 Bt R
e’ 9 e
| T ---- . H
I 56
""""" 18--o\ o
4.1 198149 5 25 H 21 Bt ER&H, % B4.2 4.1 2EC, 72721 850 hPa XK,
FEig ORI 4 hPa, e pfEIE60m. FEKOMBIX
3Ceo

%5 kLW OEREDORBERE LR OEKESREBHG ICHEET 5, SEOKRNIE. Rigs
DIEKEDRBERRECEEL T 5,

25 H 21 B ® 500 hPa O RTKNIZ & 3 & (REHR) . FEEE» SEFHICET I[EOBLHYD .
HAMILIC IR E D & BRI DMK T2, K 4.2 12 850 hPa DRGE %27 7, EXUEICHE -
TREADBERS., FEHT 2 SHERMBICA>TRE3003b0» %, il sIuEEc» T
ZOBIZPR VB I BERDBA > T,

HEOBEEREDIHA 25 H20E0 40V Y FEHAOKERE 2K 4.3 CRT, FJE800hPaft
METRREBER>THY 900hPan 5 ZDBE TELPVELKHEASTETLIDONbM B, £
7. 72 400 hPa {3 % THREE 80%L LD o 1 BEH A 5 Tho 72,

BELUVv—F OB L2 &, 20 RICREFAEE» SREBNIC L2 —TH 10km 282 35D
BoNfEO T a—psEbh 3, Zhss 2l BICZEEMARERICH »e DED . (K4.4), 22 B
FALR 2 SEHEOER 2/ OIE 150~200 km, F& 900 km DA R#RT a—12 k2, 23 KT
&, HEMROBOII BRI S S ERE2AT W3 (K4.4), 2 DT 2 — DM IE R
TH2, ZOTI—ERFEABELD, BLZOVIBO L a—NEFEHSHZOUNTNE, &
B DA Z DRFLOEFAE R > 28R 7 —DIHETHREL TV 2,

4.2.2 BRORR
4.5 CENORE 2R T, 25 H 22 FEORT 1 R PR LB HEH 5 FRAIEIC 1 BRI 20

—122 —




KEHIEMBEMERE £ 195 1986

'2030JST 25 SEP 1981 TATENO RADAR ECHO 25 SEP 1981

[ d

100

200

\l
A i
2 300 !
~ f
w i
3 ]
) 400 [
g |
w
[3
a soo -
ol/ |9} ols
600
700 \
800 7
/
800
1000 / '/

260270260280 300310 320330 340350360370 380
TEMPERATURE (K)

B4.3 1W1FEIHF2B5H20050HFOR K44 1814 9F25H 21, 28FOFL IV —

BESEE0Y v FEREE, Fzksrv—Fra—, A¥iX4mm/hr
BAL 6, FHERAL Ge. BIFIMHEERAL Ge* % DB, B DR L 728842 16 mm/hr
AT ’ oz a—ERT, '

mm~40 mm DO > Tz, ZOMEMIZ. LD b DI, FEL TFERT 22—23 B i 42
mm OFW%E, BODDIHET L THEET 46 mm OMEESE TS, SEENRT S0, dLoF
O, BREATH D, < OBFELVE. EECHE L., 23—24 BT 43 mm, 24—01 B
BET 1ERH 20 mm BLE, 01—02 Rric BEBILEIC 20 mm L EDOERZ 725 L Twa, 20
BRI, JERCEELTWE ZE2E25L, ZORVOBARICIEZ, BRMES L TEH»RY
BORBE-TLEZ NG,
4.2.3 BRELOL—FTa1—-ORKREL

WIZZDOARMEL /25 LR VOV —F 2o —-DRHEELE. FED 5cem v —F OBHI
XORTALS, |

B 4.61%, 35dBZ LD 2 —BORMELERLIZBDTH 3, 211353k . 320 a—
EVBEE LTz, SOV ZDHRLIDEHEL. BELZLSFILEET 2, B 26 H 0FpEE
POAFIHEL. WIXIRICR Y, 40dBZ L EOFER b HEL T3, ez a— 0™, K
SEMBROBEL TR T 2IMRCZ > T3, ZO%Kk, MRERLLBS, PPEBLTEHK
HET 2,

KA.50BRAOME. OB a—DMABELZNLET 2. ZOTI—NERbLL LI e E o
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PRECIPITATION(mm) 25-26 SEP 1981 RADAR ECHO 25-26 SEP 1981

22-23JST ﬂ\ 23-244ST

01-02JST

60KM

4.5 19819 H 25 H 2282 5 26 H 028k 4.6 WD S5cm LV —F THA L /- 35dBZ LA

TOMENE, FERIES5mm 20 LR Lo xa—-BoRHEL TFEV—FD
10 mm RER&, E. BFIBARLAZRT,

EDbhrd, 2FEHICIR, 2Oz a—-OIEMNC, LT 5 EROEME R - R T 2 — 8 FE
TEH, CRKIIPMRIRHMI mmBETH S, T30S FEABRLOK., NEIEWIH
BHIZOWTIR D ETEET %, REENE2MH -7z 22 —PEOKMER TA LD,

4.2.4 MRTI—{HEORR

(1) FEEH~REH

925 H 234925 9 B 26 H OB 4 D 8MADEB AR L7z, BE2km DLV —F K
HEEL Ny 77 —HEOSMEN4.7TCRY (ZOREED T, UTO#FER TRIREMAOEH
AT, BRHOBARL 2REZRE), Py FI7—HER, V—FhoREhEHAREICE >
Tw3,

MR A £ o — R FIEO™EREE 75 km R0 L 2 — %)) ¢, RETREOEG 35dBZ Bl ki
oTwb, ZOITI— VORI —BBAVRAATETCNS, ZOBDOR Y F5—H
BEoR#IE. =2 —-0REEEOBAE (UTa7ewd) OFBERICRESRNEET 5L TH
2, ZOMESIZ. —19m/s EDFERAE L2 L ES 0 km icbz> THEEL. 2OHIZ—21m/s
BBZBBABHS A DFEEL T0BE, I7OMETE, Fy 75 —HEOARNPRAREL RoT
BY. ZOLEMTIIEAR—13m/s LRPFL A>TV, 2RI I TR SAALERO IS,
AT7HETCLERLTWBE ZE2RET 3,

2 m=&B&#

Ta—DRBHDIA 26 H 0RES8 HOBE 2km OV —FREEE L Ky 75 —HEDHMF %
B 4.8 1R T, REFTEEDRM L L TIRD 3 AnH T 5h5,(1)35dBZ Ll EDE T 3 — OB HIN
RTH2, 2L a—HOFLIZ 40dBZ 282 2 FHENHBEL, Ta—8HEL TV, 3)ET
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REFERT AT RE

F19% 1986

2349JST 25 SEP 1981

REFLECTIVITY(dBZ)

[} 80.0 €0.0 100.0 120.0 140.0 180.0 380.0
240, 0okt a1y P i Sl e St ful S e et S

300.0 220.0 2

DOPPLER VELOCITY(m/s)

IU-I. 90.0 100.0 120.0 140.6 140.0 100.0 200.0 230.0 240.

4.7 181EIABHWBFHOSOEE 2k DV —F REBELY v /5 —
HE DI, Ret5RE X 10dBZ 25 5dB B <. 35dBZ Ll EosER Iz
REEOF7, Py 77 —HEIZ+1m/s » 5 2m/s BT, EOERIK
R RO, Hh, HEIERE (km),

0058JST 26SEP 1981
DOPPLER VELOCITY(m/s)

REFLECTIVITY(dBZ)

0.0 200 0.0 69,0 80.9 180.0 130.8 140.8 100.0 1€0.0 200.0 220.0 240.0 0.0 20.0 40.0 60.0 0.0 100.0 120.0 140.0 160.0 180.§ 200,0 220.0 240.
20,0t 09, 29:9, %00, 199.8 100 0.6 190.5 MOO-R TR .
1}
4
: L
J
220,01 ,r‘ 2km ] 220.0]
) |
1
200.0] . ! r 200.01
’ L L
7
100,09 K 4 100.0f
{
I) of
190.0] ten.
: P . 4
b
140.0] ﬁ -] 140,071
» J s
. o
120.0 ' L U., 1200
1000 @ + 100.0}
L) 3 g
[ /
0.0 @ I 0.0
e 0 S
)
$0.0 .‘O Vel o 3 +90.0
l) k
0.0 ey b G ) N 0.0 1
,’/’ NS i
{ I (’ ] I
8¢ v
2.0 g AadR Y |~ 3 2004
\\ I\ < .,
[~ . ¢ o7 [
0.0 +—v—r——7— St ——— -r v 0.0

4.8 B4.TERAC. 7272 L9HA 26 HO0BE58 43, v —FHls s C £ Tz
EARIZE 4.12 OKTRI O KA E R T
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OB OBO T I — D% WEEHEREK 45 km ORI L > T3,

IOBDOR Y 7S —HMEMiEA L, 4.2 4D AR 7 OFICEEENEFEET 5, Ko
7@%@Et\ﬁ%ﬁm&@&im@@fw%ln—ﬁfmﬁﬁ<‘%Em@ﬁt&?ﬁ—ﬂmk
DEBELDH 5, ZOROREMBASLEETEIBETHL05, JOEBEHNS S L>Tw
BIERTBT B, 72, ITOEORIBEORES 2FF-o> TS I LF, I JEREMEBRS
BETZILE2RBT 3, ZOER, Lldl, a7 0BT a—0RLERSEABIZ>T
wBZEhsbEHEND,

b5 —DD Ry 75 —FHEMOEMIZ. 27 OIAOFRROFEETH 2, Z DRI 23 ¥
93T HEELD, ZORIIE., S5 Ry 7S —HEORAENAE B> Twb, Rz E%ED
Ry 7S —FHEONRF—VERTHLI

BUCEIIC X AEES 4. 5. km DNy 77 —HEDOHAEK 4.9 CRT, MES3, 4km Tk 2
7OREN Ry 75 —EEOBANEET 2,55 — Vi3, 2ZkmEiEb b4, BERBBRELT
. BE3km O, 270 BIB Ky 77 —HEOKRELAWTH S, HICI7OEETIE
—2lm/sDRY 7P —HEN, a7 5 BE2L~1m/s EV/NILEIZEZ>THWE, ¥ KERkE
B BT 30 km DEFRIZEEL Tw 3, ZOBRREOEER. Z0EBI BV Ty S D&
GHETBILETRERT S, L2508, BEAkMIZRS b3 I LPEBBEEL T, BE 3km
EORGETIE D S ORMSFEEL - EEZ oML, BESkm @k % & BAESAE {JLEL
TWw3, ZOZ X, BEAkm » 5 5km O CHREAES K E L JLITEHSTWL R Z EE2RLTW
2, UEOEENS ZOBOKHIE, ROBTH-/LEZ N3, Thbb, a70E»5a7
CREAAPBEOES 2R 7-281k. $-0bra—1c3 2 €020 L5112, LI —DFEH
o ERET S, COLERRIEEE 4km 25 5km TR E LI . —FHBE 3km L TIILE
63T IHE S TERBTNIAA T 2,

(3) BEHA~FTH A

H4.10 126 H2HK28 30 EE 2km DLV — S REEE L F v 77 —HEDOFHE2 R T

REEEOAMIE. 0 R 58 S R ok 2 — @B Fh T, Akl SEEOER 2D
BRT 21> T2, 40dBZ U EDFER S /NS B> TH Y BRBHEPBAS 2 LE2Z 515,
COBDOR Yy 75 —HEMIERS L, BEIPR VNS k5T 2, IR EES D
T, ZOHEDOESWNEL R B7:0TH>D, COBREETZ L. RRL LT, 2 7OFEANICIE
BEBSFEL Tnd, L 228, 37 OBEN—7m/s DEBEBEEL Twb, OB, a7»
SDEZDOFHERT, CNAEE 3 A4km IR B L a7 DMEED R v 75 —HESRbI 2 (F
4.1, BICEE 3km TR +5m/s DEDBFEET 2, L b, 27O —5m/s DEMR T
o £7:a7DIICE, Ky 77 —HEDEDERSFEL T2, DEDZ Ehda7OF» 5
R TRAEBESC2->TEY, WEBREZa70olE»r kB> THw T, BEHEs LS
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0058JST 26 SEP 1981

DOPPLER VELOCITY(m/s)

00—ttty 0, 100, 100G 12000 180.8 180.0

0228JST 26 SEP 1981

0.0

0,0 , 0.0 0.0 950 0.0 100.0 120.0 140.8 160.0 180.0 200.0 220.0 2
T

a @ P ;

220,04 @ ‘,-"‘I 3 km

0,
240.0;

REFLECTIVITY(dB2)

0,0 140.0 I‘U.O 180.0 ??ﬂ.lll 22[0»5‘ 2

220.09

!
T

DOPPLER VELOCITY(m/s)

0 20.0 40.0 00.0 09.0 100.0 I
B Ve R S el Wit i S Wit ot

0.0 140.0 160.0 190.0 200.0 220.0 240.
r S ey T e Wl Wt Sl ot

200.01
200.0]
180,01
180,01 190.0]
140.0] 190.0f
120, 140.01
100,09
° 120.0f
wo :
1000}
0.0
0.0
40.0
0.0
20,0
]
0.0
2.
220.09 20.0
200.0] .0
100.04
180,09
140.0]
20
120.
220.0]
100.9]
4
w.o }s 2000
0.0 180. 01
0.0 160.0]
20,0
140.0]
240.
120.0

100.0}

100.01

140.0}

100,04

5o

4.9 4.7 LELC. 7272 L9 A 26H0KE58
DBES, 4. 5km O R v 77 —HE,

i
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0228JST 26 SEP 1981
DOPPLER VELOCITY(m/s)

0.9 0.8 40.0 60.0 00.0 100.9 130.8 140.0 160.0 180.0 200.0 230.0 240.0 0,0 20.0 40.0 60.0 0.0 100.0 120.G 140.0 140.0 180.0 200.0 220.0 240.0

m.oj ) " {"/‘ 3km 20.0} (?o G?

e

X4 11 RA4.7LEC, 722 L9H260H2K2850FE3 4dkmDFY 7T —
HE,

ka7 OEOPGRIRIZ R B> Twb,
4.2.5 TIa—-0REMWE

M4.8 TRLIEV—YREBEED 2 7 %82 178.5 O HAOKE 2K 4.12 TR T ZOE» S,
ROKER ¥ v 75 —HEMEORES D5, ()FE 1 km (30 60 km B, ~20m/s 8%
2BABOELET B, (2)—15m/s L BHE 7238ERAH. T/E 1km @ 60 km £35S 5km
L0 km HEZOVE SIZKE L JLIENCT6km IEL T3, Z DM 72 @A IZMEW 72 LR
DEEETRT 5, (3)—1m/s & D FOIFEERL, FE 3km O 20 km 5, 35 km iZ V5255 T
3. 0BS5S FEIZA> THGLBERSO (T3, ZOBESE. Y FRROTE
EFRBRT 3, |

RETEEARICRROEM2H 5, (1)10dBZ CHH-ra—TEEERN6km b2 D EL A

QRFBED 7 ORILORE XIIMN20km H 5, 723 7HORERE BT, MHRRE
DEERFEEL RV, QF vy 77 —HEOHRBIHE TR, REBEOHESFMOELH £ i
¥,

PEAHTE LS, REEESM L, Ny XS5 —#HEMF2HbE 5 L, BEME, 40dBZ oD
27 OTEEA 10km 25 a2 7iif L2 E > TE 5 BB DU T w5, —HFESROEIE 2
7 OAHHE» S I T AD, A7 OPRTEHIEL T2, LEOEL, S, 4.2.4QTHRAT: &
Sz, FLSEAWMALLZERIE. bl ba 7 Tz, BEWLH22DLSIILT, ZOET
ERLTwE, ZE0MBoTWR I E5E 25 & (B121F 25 H 21 BROBEIZSHILT 94%. BET
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Doppler Velocity(m/s)

Height(km)

o - T,
ez ('.'.~.~:,-:‘.".-'-‘.;!

=13

T

-

e
Bt

oN 20 40 60 s
Distance from Radar (km)
(a)

Reflectivity(dBZ)

Height(km)

o N 20 40 60 s
Distance from Radar (km)
(b)
B14.12 19814E9 A 26 H 058 D57 175.8 D F RO KEK@ K v 7 Z —#
BEOAF,—1m/sH S 4m/s R C.~15m/s U TOREBcEEE2 D0
720 )V —F RESBED . 10dBZ 225 5dB T, 35dBZ AL
FHRCREE DT BRI/ A AV LD a—-0OFET 2 EEET T,

92%). T T TASHERE UREE AU, O, I8 3km BT, dbh 5 A DAL TR
b bicEL, BRI s o EZoh 3, THRRETY RERESB k620w 0R, b
SHMALTERELZSEo TR LD, DI VERPEEZrokBLEEIONS (ZOF
%25 H 21 B¢ 700 hPa D REMIC & 3 & AL AILE & T 3 km RO BRI B> Tz Z &
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BEBELD) M4 12bThh3 L5, COLI—RFZNIELEOBL SO TRRN» 5725, &
D &> HER L AWEOERITEbN D CERICR>7TeFEZ o605,
426 & &

SERR L BRI, 7ASAQBHT - k3 . 25 H 18 F» 5 1 KHIZ 20~40 mm O
2HSE2HS . BE 0 km BB CTHER~ENEREL TE T3, SEBH L0, BREMHo
Ta—DREHIGREEZONDE, I TR, 2O I—LENEFELbRLII— L DHE, &
MOBRREE 2o EOEIOR, ERROBEICOWTEET %,

(1) BNzZ2HELZbRZVWII—FREDHEK

HEVENZEZbEVII—E SEDTI—DHER{TE 5, K4.131. 9H 25 H 22K 37
SOEE2km OV —FREEEL, Py 77 —RHEOFFTH S, V—F ORI, LdE» SBER
KOU2EE 100km © 30dBZ U ED T a—Bab 2, ZOHICTE.35dBZ LA LD 2 7433 DFE
LT3, ZOMRI -3 BEAkm B 7T 4 NV ERFELEL TR 250 5BIRED
ra—rEZ6N5, ORI a—HED N v 77 —HEMA I, TR ERLIR T
BZrRRLTBD, M4.8, 4.9 TRoNLE D B a—0mOEE, LRIOFREL VS /35 —>
BRIV, Liedss TR 2 i3, v ER, TRRE2M > TwikvERb» 5, R a—
D53, REBRE»SHEEShIME, ABREONBE-> TS, ZThIZHRZ L, KWEHS
Licza—»oid, REEEL SHEIND LD BBONSKE -7z, ZOHEBIZ, 4.2.5 THRATH)
KD L OAEOERB T ebicled eEZ 55,

(2) MEYOBWERFAICE>TdRSsSNTWES

2237JST 25 SEP 1981

REFLECTIVITY(dBZ) DOPPLER VELOCITY(m/s)

0.0 20.0 40.0 @0.0 €0.0 100.0 120.0 340.C 160.0 180.0 200.0 220.C 240.0 9.0 20.0 400 50,0 €0.0 100.8 126.0 140.0 180.9 180.8

200.0 220,0 240.0
240, 240.!

220.04
200.01

180.07

4. 13 H4.7RC, 727U 9H 25 H 22K 37 53
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Bl4.8. 4.9BXUM4.12H5, BWHIIEL Y OMES, dtrsDECEO>0>TERL, Zh
X DAEURTENZO0 o DTFERE L b T EICE LT 20RE L E2 503, 2T
R ZOEE D OBORCERBAHRICE<Z, [4.141% 9 F 25 H 23 8~26 H 280 7 2 7' X
TEREI NI M EREDOSHTH 5, 22 FRCiE. FEEBILE» S, ZHERBEI»T Ty vY—54 >~
DBEEL T3 (MER), 23 I IIAABEBILHCHVESEROBBRIELET 2, ZOBRIZ. 24
FHCIIBR O™, 26 H 1 R BERELE R, 2R, TELAEEROME, 1Rz CRTa—0D
BEZTI—LWwo L X CBEILTWA2, 2Bl a— L ZOMERIR. BB TLE>TWw3,
Ny 77 —HEOSMATH, 26 H 0EE58 ik, =2 —ORENERIRIZERE L7z, £hat 2 i 28
ST, T —-DBECEEBSE - T, 20X, BEARE, BREEERIZEVHIGER
T, LkdioT, Ta—OREIC, As2U x SEMNEEL, ORENCEHE L D OWESE U
LEZBND,

() BRROEE

I E TORBFTERY S, TTROENBROBEIR. RORTEZ >N,

B14.8, 4.9, 4. 1225 BRI RT3 —OKRE &3, H7G 30 km, #It 20km TH 5 2 &8
bird, TOKEEHE, ZOWNE, —2ORKELVREZER L3 OTHE E2zHN
%, M4.14 T, B EOEKERRBRS b,

B 4.15 12 25 H 24 B E SR, BREOME. B & CEAEMEERORLIBERT, ©

25-26 SEP 1981
R N A 0N
PR W=

L~ o~

-

N

.. v. .-:S:
i
s ~

01JST g,/]/@ 02JST

4. 14 1981E9H25H23MEN S5 9H20H 2B E TOT A F R X % D
Do RPBOBEAMIE 1m/s T, KOERPRITI S5m/sE2H 5T,
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24JST 25 SEP 1981 SURFACE 03JST 28 JAN 1985
- TR

®4.15 19814 9 H 25 H 24 B¥OMI L&A (C),  BU4.16 19854217 28 B 3WOM ERTM, %

L MESEONE. X HELEHBERD FEMRIZ 4hPa IR T 3.

FLERT, [RGESOHBNEWE

BOAERT,
DEBAD 5. EREEERSEET IHEICR. b 5B ERHAD | Fcfid 5 Eo0
ERBA-T, BREEESRE(R->TRS 2 Ldtbdr s, BEEEOREWHEEIRZ., R, S,
BREOEA2FE->TBY . IUBFEEEMEOBERE» SO UVBHIEHTHE LELONS,

U ED®Es s, BATHROBNE, MGHNECHELLNC ISR T2 b0 ELS N,
ZO/NC x SERCAS T, B SRPVE S L BINE S RERAL, ZALOHETWERIIRED
»O ERL, BRRE2ERT 5, ZOBWMNBNIIKIR. Bul-BizFo L& L CcHENT 5
W TRBRSFEL (K4.12), FRERC L > TER I AYE G, LAREBOSL LT
BRICL > T EERINSE, 20, ZOEHRRERMEERIhTH2,
427 % & ®
R FAE L/ RIEKEORBIMREICHE Ul SBRSEEIT L, 2 OBRERIE,

KFER 7 — #7100 km T, 1BEREIC 20~40 mm OBER 2o T, ZOEME LS LT
I—RHED Sem V—FOBENT L B &, i UHEBRTS > o b8, BB IR E 5Tz T
DEXa—fHED Ry 77 —HESMORHIE. =2 —OBEEICRESSEEL. —Fx a—0Jkf
WRHRESEET 2L THD, ZOR Y75 —HEMMIL. B 5T a—RKKREAAZEND
Ferb IS ESNB LS ERL, ST AVRABTRRSEE L Z L 2R
tEzxoN3, LR, TREOHMELTBY ., BN EAERE2HDLhr o0, RIGMIERN
BosERr s iz,
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#
SERGIEFEW _AAE L, MBIRRICE, BRERINECHIEE 2 Lz, gty —5
DEFRIFRFAERIRE,» SR L Culzfg g L,

4.3 ZHAAcEEM S I CEA S h - RARBERE oSS
4.3.1 BBEBrIa—0ORR ,

COFBANRIE 1985 F 1A 27T H» 5 8 HEH I T, HAEEFEL 2D THS, EROF v
o= =4 MZiE 28 H 520 5T BICEL TV B,

B14.16 i 28 H 03RO ERTK TH 2, BABHRERZFOBERESFILRITEA TV S,
£ R ARTRENC b/ & WIERES S ) FBERAR I B BRICEA TV B,

INS IS BEIZALIEETEER & AN RE I H B (4.17), L LEH S ARBOESIE L
> HAHROBIIBICRA20TRS & 5 TBES~dkm L& FEOE (Tpsts—40°C~—50°C)
DTRZ>Tu3 OB TR,

V=S a— &R & D RS 0 — 0% R RS (M4.18), 28 H 03 B ESHRIRO
I—FEEBE B DT CILFE~10 km fHEIZEL TV 5, 18I 100 km < 5\ Th 2 28, GEBE B L
T 10 km BB L BEBRICHEC B> TV B, CRBBETH B b0, L — ¥ OELREN (Fi2E— 2 v
M REBZRPTLEDODTHZidbo Sk, EEEEEIERD a2 — iz 2 DTS (REE)
RO I 2D B,

28 B 04 BHIT/2 5 L FSHIRO £ 7 — 13, ERHR (B~10km) OBVLLI—E k3, ZOI—
FEEB AL L B ORIl > TV 2, BIRT 1 — 0k L ARICEEBEETE DV B4 57
La—-DEERET L, BIERZ -0 T CBFIF LoTn3, BEROBRTa—DER
i 45°—225° TH 5,

05 BHZ X BOAHIR = 7 — 1 FHR 2 B & FelE B % KT 350 km % 13 12#E~20 km TR f#
T3, SRMGETRFLCH D ZRBERCET L5 CE>TV2,

06 BHIZIZEILILRB & HBROBETHRRT s —sRoh 258, BEURNTREESZ > &Y
L, Ll Zhidy—F OBMEEND 7 » TEBI i FER- o OBR 2 —iEHE Lz bD T
HorrEIGND,

Wiz SR B 0 5 TR D55 £ 2 EH L —F 07— 2 12 & D BEMIH~ 3,
B4.1912 3305305 TR0 3% TO 0 SEBO T2 —SHTh %, 3830 4121318 5—10
km DR I =R v 75—V —FOBAFERIC S Lo T3, BBEXEEOIIF LRI
FETRRT I — ALl D 3 % o 4 BRI IZERIRIC R 2 RANCE V2 2 — S50 i U
B, ARF30 TS SIBEELBRAIO T 2 — i3 L 03580, LRI b —E80 203D D T

* B3 FIRETSCES. EUE 99 - MIRER - GIRIEC | R
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RADAR ECHO 28 JAN 1985

0530 0330

0600

0630

0700

B14.19 1985418 28 H3M 30 A~THDE&IRD K v 75— —FBHASER(H
PHED V-4 T a—, BHLV—FOMA L0 O PPIREC X 5, SER
BREKEECHEL T 0.25mm/hr Z L THB, HE 1,000 m BLEDES

CRESHLTH2 BR305E TR, K4.21 OMEDMESER TR
EhTn3,

w3, SHICIMANC D 228D . B OIEIE~30 km I0ET 2, 58530 S0l T 2 — DL
R LICD 2, 6 RLURBERIRO L 1 —REFT 20, 20T a—0BHIzH»r 63—
U550 7TRHICBETEREREOICRRT - BR ST w3, TR0 4. 8MRICIE S & Ic5sE
LTws (HEH), MRTI—OWEAANOTI—DVAHD, B L CELSHHET 1 —ERROBE
TOFLOBRRT 2 —DRZ IOV TRRICERT 2,

TR HIHREPRATR O LR B\ 3 WEBH O R 2K 4.20 1TR T, 28 H 028 30 51213 2 72,
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KANAZAWA = 28 JAN 1985

- 0830JST . 0230JST
400
'/
™ / - 4
[ ['
500 | A 4
K ?*:j g -1 4
[- % - 4 51 <
£ 600 A\
ERNdIERND
(-4 > ] /)
2 700 = ' 8 B,’/
@ /1 = |
W soo et ~ ,
. 900 £ = / ,'/
1000 St -

260270280290 30031i0 70280 280300310
TEMPERATURE (K)

B 4. 20 198541 A 28 HOSRICH T 2 EHRHEEER 21304 LBEE
(8 ¥ 30 43) DIBRAL 4. HHLIBAT fe. BIFIHE MBI de* DEE S, A
DEEMibRLTH 5,

BIIHEETH %, BRI 1~2°CRT X VBWERSA-> T HRBIHNEETHSZ LT
BEED 3700, CCEEEIZ~890 hPa Th %, —FESFTHREERD 0B8R 30 3T 2RE303 < 5
~ 600 hPa LI FT~3CIET L T2, 0°CREEIF~930hPa I T o T 3, & 2 2 SEKHTIXE
WIEE D S DBRERSKE S R B0, HIRMEOKBERHEVTHT. BRE L TRERERE
EHIGE B o Twd, ZOREBEBTRBICHME- 228 F LIERFHHES > 2 2 L &R
LTw3, ZhsDRBRIZESTIRMGIEONMRIIEENIETH S Z L. B 2»BFCHE BRI
HENRE RO TWBEI L E2RBT2HDTH 5,
4.3.2 EATKRBRTRAORFRE: FvT75—HESH

ERO & 5w Z DFEHIIRIS 45°—225° DEEEMERFL T ize £ I TI TR I ORIRITIZIR
BERT 5 310—130° DEEKENORSME L ¥ v 77 —BESMERD. ZH 5 ORHEE L UK
MELOREERNS (K4.21),

4.21a DREBEORH L LT UTO 4 A2 H 1T oh 3, (L TIRESHHRRERH (B~20
km) DQIEIZHRIZE 7o THEL (>30dBZe). ®ME dEV (~3km) ¥V ROz a—23H 2, (2)
SERTREFREIBRIGES L2 OB VB9 223-05 5, HAFERIOTHETLa—
DR R B, ZOKFAACOVBHEATI—RT T A K8 FThHBARREIAE >, BEREFO
UL DSEEES (310° AR TiE~4 km) (HIcET % £%&F LHER) O3 —DTENIEL &5,
Z OEIHTS O 2 — BRI S LTV AR VSR — 5 OB (K 4.19) BATHD T 2 — b REH
BALTORWI EE2RLT W5, (3)5 830 532 6 6 KR 1 CRERR O LRI NI e
5, Ta-RERIIESEO L D AR 150° FATIR X VL. L DERH»R 1100 FRTIR & DL
o TV 5 (BIEH) . (4)5 BLEESTIEREOBR T H > T 1 -3, REHRERNES
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: TIME (JST)
310° REFLECTIVITY (28 JAN 1985) a0 0430
:fiffz::;fqpcjfzzz -
A ) L0500
i \,1 NO DATA
X w
(320°) K}"]'Wbﬁ e [l NO DATA

0530

g 4

‘;..:"; 2

Ul gl ‘%‘]. .
T 40 20

RANGE (km)
(@)

-0630

K 4. 21 FEAIRENHOENIIZIZER T 2 EENE (3100—130°) NO@)KRE
HEE (dBZe) LNy 77 —HE (m/s) D4, HHME L T
HBMEEIIL —F 55 DIEEETH 5, KETRE OZEKIZ 5 dB MR T,
30 dBZe ML L OBBICRESIBELY Z LT H 2R v 7o —HEOZERIL
2m/sFERT. V—F 2 oBENIRSOFERICRESTIEILTH S,
B OARENIPRIROME 2R T

LEELRFET D EARICRBMICEET 5 (Zhid B0 AATHRON., L VBFRETH 2
2900 FETHR>N13), '

W Ry 77 —HESMERANSL (K4.21b), 2 FHELCBT 2 ERTHEENEOES 2B
ZOHIPTBICB T 2HBOIURTH %, I 3km ORIZHIHFD 2ms~! T DREREH D 10~12
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‘ TIME (JST)
s+ DOPPLER VELOCITY (28 JAN 1985) .. [°*°
NO DATA I
0500
NO DATA

@320 Il NO DATA

0530

0600

HEIGHT (km)
o N &

w20 6 20 4o
RANGE (km)
(b)

-0630

ms! DEAIE-> TS, PORICHEET 2 Lt ~—2.5X10%'CH 2, X5 EE (21.5km) Tid
Zhos#ER L., BT 12m/s LEDFRE, %A TiE 8m/s UTOFAE 2> Twb, THIZE
BRI T 5, TS THICE, ERBRESR ERROBELERT 5, AR TENAOES
(BET. ZOWMERNOEEIZ/NZW) OBAFNDERETHbbEEEO TERTS» o LB’
DEF L LTRDENG, COLERFMEBT A —BOMBERLET 2 £, LRARREL 2 —HOT
BHiA 5 FERRICAS TR d, Lietss THEI I — kM 7z LR O T e B E I i5E <
VoTWwb,

FRBeBI 2BoRBIE LERPTRELEBARFOI bETHED/NS W DOORAB LV
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BANOHHEE]RT 2, ChoDBARFRBZOLERRTHI EEZONDE, THOHRET
LEEEE ECRECEEREL CEH2TRL. BB TR TR %2, ZORORMEEL
KFEZOBB8B 754 AV FELTRAIENbDLBEbR S, EE, B LAEREMELTY
NI IR ECETEL TR bbb o T ., AFICV 2 o iir o —Fidih b
LT, 0774 bv R EBb3AFOME 1 —HidE L TRENFOMA & FRE
¥ % (Fri2290°,330" iI0B L CHE K3 EK) . % L CRENHFOROLSERRICET 2 80 SRR
BHZHAREOBI a—0h dbhi, Ll Ry 77 —HEMIC I RCHIET 3Rk
B, 774 MY R OFEEIZMEROBRRIIC & 2 BROREEERT 5, ZOWHAOERIC
NTBMBICDOWTHERTEET 5,

FEHRTRAS L ERIE A U7 (55853 4) O REEE T 2 OB EIZ I TicR4.21a
EBOW TR LS CHLLTH S, BHV—F ek s a—0h (K4.19) i3 2hzEIicBHR
WRL T, Thbb 6 BICREROEISHE LR 2 BILLROIFERIE & EHEAOBR S
HULRICEEIED SN2 HIULRE LG TT I —-»NE KR >TWw5,

ZORD Ry 75 —#EME (5RE534) 2R3 & 130" AR 1 km A5 FHET 3 @A
Bohd, ZhidE4.19 TRONS, Ry 75— —FOBEHDLa— LEHrSREHTL 2 b
DTH2, ZOBWBBOERBZELTRONLDLELCLSI R TREOWNKSBHA SIS, 22T
REHBEZRLREL ZoTnw5, Py 77 —HEOHUAAOEL (MEK) » o 2 OBED RN
3~260" TH2Z Ltbdrz, FAKICEDRHDTERIT~245 TH- 7z (ZNFBAROEROED
b & —HT3), ZORRELLROILAERERED 2 2 CEIITFEFCTRET 5,581 1100 5
MOWERO L 2 —BEIXFHY 2 E 2R, 20X CEKOHPBC L 23EH R bR, B
[HUBZ 2L TETWE D EEZOND,

4.3.3 EANBREFAHEEFOIREROEL

M4.20 0 0HoLRIIETRADY 754 VE 8 ARSIV —F94 biiELTW
3, [€4.22 RESTRGTHBANGOB LM, BE, S8, BAEE. REOELERT.
AR 2 SEEORLIEL 2D, 48 30 5~5 B 3 13 FE~Im/s ODRSBK TS, 5805
5 B 20 A2 H W TREALERE D S FELFEIC b D | BEid 7~8m/s TH 5, 58 20 53113 JAH
3 7~8m/s MBI L 14~15m/s & 7% 2 (BHEBAEMIZ 16.8 m/s), 5 B 20 LIS 6 B 30 53 % T
AR HEEDOTUEBEICD £, Vv —F Ot TRET INFMELa— (K4.1981K) &
BFEsH2bDLBbhd, $LEED LIZVIEBAL 8m/s TETHL 25,

KB AREP S 5RE 15 FE CTLEARKED. ~1.2CORBE® L 4.TClCEL T3, BHEEIX 4
2025 D 582042 CEREEOTT, ~2.5CLEL 3.0°CIKEL TV 2, ZhIZEATHEETE
TRBCHEAERC &) HRNE» B e BEBA- I ERERLTVS, [BRIZZDHILCET
Tofz (LCOET) #4.1°CETERLTVS, BRRER 1.8°CETRAMIET L (1.3°Co
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PRESSURE (hPa)  TEMPERATURE

1020 . , c)
%1010 ""7-'“-" — ~ d
7 6 5 a e
\ DIRECTION

 TIME (JST)
KANAZAWA
28 JAN 1985

4. 22 1985F1AA4AR~TRO Ry 77—V =44 BT LRR
BERoZEM,

BT) #%2.6CETHULRLTYS, BRIZ5E 25455 40 5% Co 15 42 3mm L &£ L
Tw3, ZhidK4.21a TRONZPGBRE LOESFORV e VRT a -T2 &2 6h
3, ZOESTHRTRKE. BAREL b FET 303 EARETNCB L THEITHY. Lod
BEEEOBREBEETII/NE VW, CNENK4.20 DFBHAD L Z A2 THEN L5 KKEEBEDOKRE WEEL
BT ZESHROBMTHE L E2Z N5,

SER 27 BT &L Y BITET 20007225, 28 H 42525 D T 020k ERICED
72o Z LT 5EE15 305 25 e CRES~1hPa L& U EHETESEAE L Z L 2RLTW
%3, TOBRRBURLPLR LR LR ST,

434 % %&£

I TREHTFEENFEDOLZ ZVROVTOMTOZ20RMAEAROWTEET 3, (V¥
BERRGE DB R FZE Lo, 2)Z DROBNHIIAL L URA BT 2 %FES L URMEICL 2
BARINSERIC L O HET 50, QEBHIRENTIARE CRBL R, BERMEOT 2 -3
REFEL 2D,

9. ZOEAIBRERESIERESOBREBRITE SV REL BRI OWTEZ S, Z
T [FE] LA TY 3 DRIEIROROBRRT 2 —OTENZFV T 2 -0V 203> e BHR & 45
To CHII4.19 2685 LS RS 100km M Eizbzo TRBICES Twd, 2O LR
COFENFHEETHERIC L HEBEINBHRTHE I L ERL TS, BREOFREELTEZ
5NBDRELILROBE TS 5,4.3.2 TRUK &5 12, 2 0OEARGRNEC TBCIRT 28
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SOERIE~1km TH,F4.19 D 38 30 53 & 7EEORIZIZREE 1 km LA EO#SIC SEHH L
ThHbd, ChER2 L BATRORAZEEI SHNTL 2 TROBK IS L TAHIWLUILRS»IZ
BELZD ZOEAANTRIE R TWE 2R E { bh 2 BYRROBEL L & bicEILILIROE~It
TREET 2ZRUC L2 TRBICRPARE 2D, BRNENHEEL D LEZ N b, TR
FALULRCELT 2 £, LEANOBIORALE -h, REWEFHT S (5K 30 2L,

WICERTHFER (4 B 30 3~5 IRtH) OMNTORIAL L BRFICB T 2 &5 B L URIEC &
BEHRIAERIC S 2 3 B DV TE L B, MNERERN MW RS TE U,
BAKTFD I bOETHEED/NE VD DINEL F THRAHL TW 3, IhsBARTH ERTET
B U7 B R 5 & SR B R I LT 2, 2 LT ERTE D i3 hlinT: & 2 2 TK
S5 X UBIEIZ X 0 BRETINT 3, TR LD ATREMESEE > Tb 2 Litbh b,
FERRHEE LT, BANTFORBBE L LERT2ETT288%2E52 %, ZORI ERERT
TS & BRI & 2 B £ R T 2, ¥ e RETRERIES R0, Lt TK
EREEEIRHOD Z2HZEICL 5NTNS Y, 2O XS CHRBKE &Y BT X D EENGRT TR
LR L ARG TREEEORASEL TRBRYEICHES ¢ A5 2., |

B I SRS RTARE RN 23 5 1 30 SFDAENRE CTESS L 7o iFic B EEVERR IO = a0 — 2 FE L
REREEZ D, EARRMETEES 6 BICEIUILROILATEBLTLE >0 T TIC4.3.2T
RL7 kS CHA TEOBSSEIILRTE S 1o SNl b L ERORE S 2h o lelz b
EEzoND, MARSTROBKAIBEL OELTRIRESTLEICE D 2T (H4.2088),
FATBEELIEROTAL T A TR FREERTNEEAE AL EEL 5N, Lol
A S, WREENC B 1) 2 FARHRKERTEH TRMET 2 B0 EBIGE. TEREE 7 omflicEy
FRREVEBILLTHS S, KEREO & D TLERELGMT IO LRRSVESERVHFL
DR ERES I L EL SN D,

4.35 & & %

FIAKETER 2 S L 7508 & BUILHGE L DD b 2 (B SUE I HE 5 FARTRO R 5 BT L7 20
FEITRIARERH I8 10~20 km TR S IZEAROE 7217 T 350 km b - 7z, ALEEFEES T3 ERH
DEMIBHEEROER EIZIT—HL T, BREREBRCESCCONFEELHH LEH IV
Botz, THIBEINLRETRT 2 FTBOWAO:D LEL 5N, _

Ry 79— —8 CBElS N7 RIS T CIRETFICU A0 B LH TV, BREQEMIE
RERT 2 WEN T TEC S0 5008 & LBIS 0 5 RE0ED TR S iz, 2 Zhi
5 ERFL TR E L TR S Nz, MREHTROM B2 VR 2 —13 2 0 LR LG L
Tk, ZO R CHEE L LBAKT D> bETRED/NS WERESIE FETHH S X 0% H
AFHL. % 2 TRlED 2 W ERT B, ZOBED 3 VIR L 5 B RO RN SRR OEE
RD BT LATE NI, |
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FSHHRENH I IUERICAD EERORAS R B2 :0F k 35, HIADERLERLD
BIDICR & v 5 FFETREE I LR 20 km fHiE 2 TR OB,
ZNTTRERBRROM ERREROZ(L THENZ DRSRETOLZ NI L Th b, BA
TH 1L.ICOETTHS, ZNREPVEREDOBMHKRE S T o052 BNATROBHEEZ >N
Bo 72D I LIFFRATHRERER b 2 < BRSNSz 3 —»FET 2R L 2> 72,

E I

ST BT 2 BHFHRERT O BRI BRI AR ERAEE [ RATRIER RS T HIEM O 5%
KE2bDTHS, BEICHT: ) BHKERILERBRITILRTHEZRSZEN. KRTERERK
B, SRBFERECEEOEER P> THE Z Lz, $. I, BR. KRSERAR
BENOBRESEER L VESEEREY vy — I3 BHE X OGRINE CHGHTES £ L,

s £ X ®
Nozumi, Y. and H. Arakawa, 1968 : Prefrontal rainbands located in the warm sector of subtropical
cyclones over the ocean. J. Geophys. Res., 73, 487-492,
Sakakibara, H., 1983 : Meso-and small-scale structures of a cold-frontal precipitation system affected

by a small low and mesoscale orography. Pap. Meteor. Geophys., 34, 61-73.
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H5E  EEORE BN

5.1 LI

6 A» 5. 8 AOHMICBIRM G I RE T 5 BERIHBRWBESIKE S BB, BE. BEALZ LK
EDHEE DL 5T I EDH, 1940 FH 5 AT ETbNIREBRITIZ. Z O EI SRR
Nohi: (AAEMHRES, 1950), 20, #E, v—¥, BEEHS L > TE L OFEENIH
RENTERD, ZONHBECEL CETBELEIES BRI TS,

—7i. KEWZB T % airmass WOBZORFGH TIX. MEORLEH» S, BELE~OFKE. HK
DBEHMNFEL { A5’z (Byers and Braham,1949), HERFRICHEE T 2 B85 %3 2 KHER
FER, EEPHA 7OV b RS ZepoBE SN, BB OBENTORE, JOBOEE
BEETHHEPED SN, ZORBR. U Ve VB (BifgR), ~ v F 2 B8 (SHR) .
A== N8 (EBAMIEE) HETES L, RES T 200 CERBHRAEY v — S BHER
i, BESEADERANRELTEET AL, 7y 7Bz a—DHIR L BEOFE & ORE,
HDRELZ R AED»SFBRs 8Nt (Browning,1964 ; Browning and Ludlam,1962 ; Fujita, 1965 ;
Newton,1967) . '

B0 ERTEEROF v 77—V = 2HOIBERNEE D 20 E THRIS UL TRIGEZENT
DFENOEENEBERICHEI® 5N 5 L 52k > 7 (Kropfli and Miller, 1976 ; Ray et al,1978),
HETER, BEBO IRTETNVIC X 2BMERERSTREL 2 0. B & BUERER L OHBIC & - T,
BIA—NR— VHOBEOWHEENFH LB >N T»w3 (Klemp et al, 1981),

KEIZ BV TIE, Bz AR EERE T 585 8L L ER L 8- 288 EFCRET 5
Lo TESNIBOHRALER. BORDHEY Y —, RETETOHAEDY Y —, O
b THBLINLBEEPRET 5, —H. HETRLENERWE>TH Y. $LRERHNE
vr—ikHEDHELR, ’

ZZTR. KELEELZSLARPHBREDD L TRET IEFMSFDOEEOHEER., 280D
Ry 7 —v—FefnTHNG, Fiz. EEORNMORNOS, LERMERFRE, BBIEHCER
L. 1983457 A 27 HE 19844 8 B 3 BicH4E L - SHBAO BB OBERRBERIZ OV TR S, H
FEZ EBENEL, FIZY =¥ —%HEY Y —OR THRIFERO I RROBETH Y . BERF
EEBRDY & THRELLHBWNIBEREETH S,

FROFEL 7 — 7O FEIEDOWTIR, E2E TR EBY TH D,

*  AFE : BEBTRER. MFEY | PRETE. MRER | AR,
MBIk - FU_ER | SIRWEFRE. SRED | SR RE
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5.2 BREEE

BENREL, FOLIRFA TRFHEET 22, FREBROMEY Y — L HBREIEKE S
2L EbN T3 (Browning,1977), SEARR23 2 DOEER., NEMZHEY Y —0D b & THE
Uy — AR R SR D SMIaR 2 | ¥ 5 — 753 B/ VSR 72 SRR AR O RE 2R L 7o AT
FNENEZODVT ORISR 2R T,

5.2.1 #HBRSMBEEE (19834 7A 27 H)

ZDH 09 KD 500 mb Ti, HAIRZ 40°N, 155°E (HEDESKE & 30°N, 130°E fHE0BKEDH
Bizd . AN CTREEBOILERSESRL Tw 3, ZodbfEfic L ) TR Y ~Y 7 Hmb»
SEEHTMAL TWD, ZORWIZ. 26 H25 28 HE TH S, ZOMEROKEDOSMBEEL T
%, |

5.113 27 HOBEERARO 88 30 A TOHFICB I 2 RBREL KNS5 7 T3, FEE
7.8 HORTPHME L D 3~4'CBOER. FEIE 2~4'CEVWERISH > T, #i ko5 600 mb
ETOUEONRALEBE R > T3, UL, 900 mb OHEREIC L D, FLEOHEHEBIMNZ s
T2, 27 A 21 B BB ESTOE L iR, BRI R R ofe, K ES T T ERD L,
MWk SEES00m £ TIRBOUESEF-LATH L, 2t ) ETRIZFAFEORLEE L &
HICWBICEL BoTW0B, Lo ThBEPSHEEADIEIZY =¥ —A#HEY ¥ —T, ZOHS
3 #73X107351T B B, Marwitz (1972ab) 2 &k 2 &, A— S—k LV HAROHE Y ¥—id
2.5~4.5X107S 1 TH B S, TDETIEA—S—E VEEORERTIT VY, FRAED &R

0830 JST 7727 18983 TATENO
100

v

30
0830JST 27 JULY 1983

200

F20

PRES§URE (MB)
Q
(]

LV

800 9( ee b
900 - \

1000 N

260270280290 300310320 330340350 360370 380
TEMPERATURE (K)

5.1 19834 7 H 27 H 08 B 30 SOOIz 517 24 6. HE4EAL fe. SIRIAT
LBf Gt DMEATERE 75 7,
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DEADSRDEE /N E W,

27T H 2B, BIRO MO » FIC o2 —»3F4 Uiz, 15 B BB RALEH & TR ER
KU TORCEETE O a2 F4E, HEERDY R L. 20 Bz i B3 O I~ HE 0 i3
BREESTI—TEHbN:, Ta—DOHBIIZ 28 0 03K TV (Ek. 1984),

SEERETR o 1BROBE Lk, MR- E>) oREroWHE TR, HEL—5
O PPIKZ & > TS 2 (K5.2), 14KF00 SMT AT —H3F4E L, 14 85 30 53 dbdEi» o/
RV, 2 FIDFPIRL 2 =127 o7z, 15 B 00 21 i3 LBBAIOFIR = 2 — 13564 2 551F 7245, F9P6
BIORRIR T 2 — 12T IZTHIR L 7o —75 I5HF 00 S3EH, ZORRT 3 — DR THT 2 —»FEL,
T OBFZEL 2HY o FETE /T I BN TIT 5 720 16 BF 30 SMT ik ARDIR T 2 — 121 & A & 5380
WL, BEhCoohza—RKRESKEL, LT a—BEE2BR Lz, Ls->T, ZOBRT
I—DFRIIKI 2RI 305 TH S,

L Ry TFI— LIk BB 14 49 A5 5 155 24 HORIC 5 EfTbN, OB, Bk
I—-OHIZiE A~5 B a7 (REFEEOBAE) BFEEL. TRy ¥ —_7 MVIZHTI
WATYz, L, ZTHOHDMNBEPRE SOLBB L Wien, —EMAXE—ERED L2 —
S & > TEZ D27 2B 2 Z L RRETH > 7, MRz a—DFLAEEZRSRY .
IO a—RABEO—ME(Z 2T 27 H 08K 30 SOBEEFORBEAIC X > TR SR L T
)BT b, BEALZFOMBREE LR 5Tz, 15833430 3cm v —5 D REI#
Wizkze, CORza—Dza—TBRN 4km THolo HEV—FTRZ L, pREZEL
Bbh s b2 a—»8 80 km & TAM o Tz,

2BDOR Y FI—L—FI k> TROLEBENOAERAV & REEE Z.D 32X 5.3 TR T,
ERZOFNOM X 1%, BRI E—REORM £ 13IZ—B L. BE 1km TRIZIZHEL 5 /AOR
e 2 &0 BT, FIEFRO L 2 — B HBED» SFEEADTHENTH 5,

Bk 2 — OEEERD REFTRE O/ S WER TRFENZIZIZ—HETH 525, 27 DFEIORNIZ
BHTHS, BE2km L0 ETiE, 27 OREAALEED THEH» > 72fins’. ZONERTHEED .
a7 QETH (FERE) CTHUERE 2ERSH S, IORR. BHERNOFHEEE T —REL D
DRV, Hierd, 37 OEIBILE» SWMALLRNOBEE L L TEVTWI20 X 51
Rz25 @2 id 15824 4, B 3km, (K5.3h)EBZ(25, 35){$i) . Z0 & 5 2HRE Browning
and Ludlam (1962) , Fankhauser (1971) 5 0BBIC b RoLbs LarLSEIDOESE. 2 7 OH]
ECRAZZERO—MIHERICEFE L T i 05, ERCTNTOELKD I 7 2B THRA T
ZERTIE v, : |

B 5 km Tt R T 2 — O ILEOBITE > T IBIRELD SHHRT 7 —ICHAT 2N RS
N5, B 15K 24 5 (05.31) OERR (35, 30) fHETHETH 2, ZITEHHED fe D>
725, (6e~328K) MR I —RNIFNAATWE LS ItRZ %,
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14:00

0

N

JSUKUBA

TOKYO 50 100km
14:30

®5.2 HEV—FIZ & DB s - gR
I a—DRHIZE b, (19834 7 F 27
H. 14 BF 00 5~16 B 00 43), 15 B
00 ORI BERIES 2R b T,
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830727 144932 1.0KM ZE & V 830727 144932 3.0KM ZE & V 830727 144932 5.0KM ZE & v
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B53 260FY 77—V —SFEoTRD, MRZI-—NOKFERV & K&
B Ze DO, Ze DZAERIL 15dBZ 525 5dB J L B[R TV 3, flg
ik 40 dBZ DL EDRER 2R T, (1983 4E 7 H 27 H.14 B 49 43,15 B% 03 43,
158245 BE L 3,5km), SEEXB I FIREROATIZ, AR
VDAY —NERETEZRT, PO JE3cm £ 5ecm DV —F OfE%:
£b,

FHMEEE g

9861 & 61 &
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R 0 —HNOLCRRBO A% B2 e 010, EEEOERE, & BHBERHNO YR (M
TRFRT) 2ELFIWREADORZE VEHS5.4 WRT, FEAOEE 1km TREZBELE RS
2, 158037 (K5.4d) DEERR (26, 32) i, KU 1588244 (K5.49) DEEAZE (24, 33)
FHEDFBMOBAMEIZ, ZhFh 1.5X107%, 2.5X102 S Th3, ZdDORBBROMEITITIZ
A7 OB E—HL Tw3, #i LI CRBASEETHS C Lid. ZOMRT 2 - fiicE
LTW2a75BEEENT0E I ERREL T3, ,

5.51%. 7 A F ADERED & Kb Tz 15 Bz 517 3 BISHS 0% ESBO AR L LD
CHpSHELEAA N7 a vt (BER) OMEEFRLTWS, FAM7oy MRz a -0
AR 20 km i H > T, AF X IZIZFATCAA T S R 3 —0OREZ 24°C DBREDOB/N1DH
3, #A M7y b OILEEITIZESTER (cold dome) 5HV, ZInb6HFA M7y MZAD»D
Fnsdbsd, #A 70y bOBEERTRE, 34°CITET 2BEAMRRLT 2 —@» > TRAAT
Wi, ZOFA 72> b3EAENK 10~15km/h OFE S TREL T2, I6BFCHA 7o b
DHEBE L 72T, H LGB 355 K 226 335 K I T8 o7z, 335 K O fe 2Hf o 122K,
5.1 0 fe DD SHERT 2 £, b LEARE L OEE 2T HIE 860 mb fHEOEE W £ DER %

5.5 7X5 AR 198347 B 27 H 15 Bz B 2 ESRO D6, HAL
C, BRIk T 2 — 2R T, RANROMBAA b7 0y b 2IRT,
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FKLTw3, LhLABLOEERE22L, bIP L EECRENDS EEZ6ND, HALT
oY R SERI O — S5 20 km BER TEREL T3 2 L id, SR 2—25DEKOFHL 15
BRI ST L B2RL, ZOBMRT 2 —SERBHCH -7 2 L 2BLHT T 5,

HEIC BT 2 ROEE D BENTH S, 148549 FOBESkm (M5.4¢) ik, FBIE (24, 22)
PHOIZIEOESS, BEAZ (30, 32) 2HLIKEDEBEET 3, 1220, s ORI FHELS
DREL LTHHTRLEENE D TH-> T, EOWNOE (K5.3) » o EERAT 5 L 38
LwoE%%@ﬁ%%ﬁ5hn?%kﬁ%tb\%h%n+QQW%ﬂ—ﬁxw%ﬁ®ﬂ§%ﬁﬁf
w3, ThSO\OERIIKSkm T, WOBMIITIZEIL TV, EOMIXZDERERL, 158
03 MTIRR A B o7z, ADWIZZ DB FHgE L. 15 1 24 512137 3km (K 5.4 h) | BEAE (35,
26) 12 —6 X107 DI|BHbN TV 5, FBICH > L BREOREB L L I TEICRED TRk
Bbhz, BOH.0E 130D 4m/s THEA, ZOEIZEE 2~3km O a2 —NOFHBEIIE
BELVL, 20X RREMoOEMcbRons 21X, 158034, &E 3km (K5.4e) FEE

(27, 36). (24, 33)), FEDBIEINER LTHEET S 2 EHE W,

ZHRETHBLWEZOFICENTED iy — X1k %\, Fujita and Grandoso (1968) ,Charba
and Sasaki (1971) 1&. FEONDEMN T I F AFMBRICL > T a— 2 4RI ¥, EHRIFERHSE
BrEae, X, Jessup (1972) BF v 7 Bl EH» S, BBV VBIICEI T E R
Hi U7z, Kropfli and Miller (1976) X 2EBD K v 77— v —FDBHENIC X > T, HEIC 102711
ETHEADEORE RV L,

5.6 i XSRER w O ERD L TWw5, BiROEOFLIE, < DEFE. LR & TRIEOE
Rz 5, Kropfli and Miller (1976) k. FHFis EBOATESE LS. LRFITEOE
BELFBIGES, WbOBIL ENVHOHRC > THBREN DL sl &2, SHE
HENBDL ZOEL—DDEKTH S 5, Rotunno (1981) Klemp et al. (1981) i, R —/%—
LNVBOBEZ2OHROREDOSH 2R, TETUL LB VEOFRTIESNIEOEITED LR
5, stretching EOSRCHILS e L %272, SHOBEDSATHIET, Zh5DOBREL DL
BIEHETH 2, ‘

5.6 DRE 1km iZB W T AFRT 2 —DHRREIIZIF L A LERL LERBEFEELZVL. B
B 3km T LRE, THRELHKE 20, BE 5km Tk, LEHRD & % EHESS TR O TR &
BIZH L 22T, RT3 — ORI Tk, FIFEILCE O LRI L TR 5~7km O
R CR A A TS, DF D, AIRT 2 — 2RI ICHY] > T EREL. FRESORIA T3,
HESkm BT 5 EAROBEAMEE 10~15m/s TH B, 25 DIRILZ EOBEZNC b I3IZHEL
TRoNnZ, L, AROELHEIIEME L HICBLSEL Tu T, SR 2 —HNEOHREE
BORMELSRE P o7 Z ERRL T3, v ,

LR TR & REEEE L OGS L b —ETIRAZV, H2ER TR LRI L 7 72506 L.
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HLEBEETRTERE I 7HHIGL TS, ZRRBIOBRT -2 R FEORMIC S 227
DEETHDZLERLTVES,

SEOBATIRHETkm &Y EOT - BSRETE R h -0 T, HEBBRORLRBEIIE
BBTEROB RO LD BRI TEDH5.5 TRLEAA N 7oy bOEERIKC D 2 HRTE-
RESHESEEBREL, PRVEVEE (1~2km) THRRI I —0ORERD 5 Z DWIHCAD .
8 5~7 km OEALICE N LEF L > T ERT 5, LRBEOPTES N-MBEO—MIz, th~F
B IR & > THRCREF S, LRROBERAMCET T2, Zhicfhn, WHOEA
EEFECIZBHANC L > T, EAROBERAC TRERSEONSE, 2OL5 LT, W20k
H. TREOINIIZIZEILC IS, FEBICH % e D/NS LERIBRT 2 —DILEDED & TR
CEDRAEND BE I~2km X 0 T TR EHRT 2 — 0128 TR S USSR |
ESEMES N B, ZOEKDO—IPRBEAEICAS > T, BREDEICHTA 70> b 2BET 2,

FEED &S iR s SRITHZHENDB B W TR, > SFEEICHA» I BOHEY v —
B OBIRL T — DR DT D OBBELETHS L L bic, BTBOFER D O—MEHS TR F —
DFRIRE L CTEERREIZR L TR EE2 6N, SEOHFR 7 —Tik. LERIJZIZE
FLTWADT (BE Tkm & D ECRAHE), FRARFIEEFTF2WHLSLTH25, Likdio
T, LEREEREE . ER. TRREON2, EENCREELCWRETH -2 Ll
%,

SEIOHRT 2 —OFERHICH L L WRO = 3 —mBFEL, REHBRZ 2 —»SBNFET 5
REHNBH S Nz, 15803 FOHE Lkm (K 5.4d), BE (26, 17) fhLicid. HFLIBEE L
rZa7BRehnd, ZOA7OEAEKRTIE., BE 1km THEANOWHH. BE 3~4km TEa 7~
DRADEETH 2, 2O A7 EH8m/s DEE CHEABEHL Twb, ZOBEEEIIEE 2km
FHEOEBEOR L —BLTB Y, XME»SHNTEET 237k, BBHOT~FBOATHRENS
ZEBb» 3,

BE1km TR, 2037 OFLHETERTAD SN TWw2 23 (R5.6d). 27 OFEAERIIEE
RHissd s, ZOEE, HE3km (K5.4e) OEMR (25, 13) fHECid. METEL Tawp]
DATBESLNDDOHD, ZOATIXBEIIAETICEM ECEL, ZOBRKECHKEL., 7R
DEBY, 1630 TR KRER I —FEBEK L 72, ZO#ETFIX. Browning and Ludlam (1960),
Newton and Fankhauser (1975) ,Browning et al. (1976) &M@ TWw 3 X 312, HHRAOE
ZDETHAOAMF L a7sfEoh & e L THCRAEL TEET 2T IEBL T 5,
7272 L. Browningetal. (1976) ORL7z#MEDOF XA b 7> bid, HLAESNDDOH B3 7D
FTETEHoth, SEOFA M7 oY ME, 22 2EIHCHE L Tz, 15824 F0OEE 3km
DEEAE (20, 28) fHECd. FLVvaT7ORESR OIS, ‘
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0830 JST AUG 3 1984 TATENO
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260270280290 300310320330 340350360370380
TEMPERATURE (K)

5.7 5.1 L[k, 275U, 198448 A3 H 08&%3090 KR T TDAY—
Wi 5.1 B3,
5.2.2 FEELZMPEEE (1984 £8 A 3AH)

ZOH, tEEQILFICERESH V., FETCEHEADF~ILBRIFTFAREDOBFITL > TV T,
hEICESASTAL Tz, 8 A3 HD 09 B FRAR (KB Tk, BISHS X TUE % Fuls &
T 3/NORRIEDCERNICH > THIL TV,

5.7 &% &, 3 H 08K 30 cid. 920 mb 2> 5 600 mb % THEBHSHTALE TH 555, 920
mb IR H > CTHHEOFEEST 5N TWSE, RF75 712k, BE 1.5km £ Tid 4
m/s AFOEFY OB, T &Y ETCRERFE» SEORT, BEOHME £ b ZRERD LT
DML T3, BE7.5km Tid 8m/s, 10km Tid 12m/s TH b . 1ZIZALTED S EREADHE
V¥ —ThH2,5.2.1 THAT: 19834E 7 H 27 HOBEFRERORI L8B3 &, BW 7% RERE
BOZ XL ITWw 228, SEIORFZFIEOFSLT T T RB~FETORASEIL> T 3,

5813, RV —F Lo THREINLBEZORE» SHBE TOBRTH 2, HEOIHES
50 km PRI S BE LI —BFEL. ZOTCHECSEEHL LEExa— (HFpza—A)
17TH01 350 1T 16 S OMICRE L, 1T 0 AR B T2 —A Zb T H CEBEE L, 17
BF45 b T —A WEBRAT. S o WHEAERBE L., DEi» s#fich -2 a—B L &6t L7,
Ll BEWOILI -3 TIEEKAE S T2, 18FF 00 53, =2 —DOFEHEIZ A L, 18 i
16 T ZIFIRTHB L Jzo L7235 T ZOBEOFEMIL 1HE~1BEH 158 TH 2, Fv 75 —8
I 178 19 73005 17K 44 3 TORIC A BfTb Nz, SEOEEIZ 1 DOEZORERD 5 K
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PHAE L 52 LHRE NG, 1TEES2 FfToNz3ecm V—F D REI I L 2 & ZOFED
TI-TESERH 14km TH 3,

M5.9317TB19CBT %, BHIahLAFRER (BE) OBBERELOE, D% ) RICH
I AFE Vs O TH %, M 5.10 ZERZOHRER w DIHTH %, ROBEHEE X, HE
1.0km~5.5km BV TRERES 45dBZ 22 2 37 2EFL. ZOFHE LT 240, 4m/s
2B, D, T RTVsiZE->TEREED B,

BE1km (K5.9a5.10a) Tk, BREROMEEACIEZCHE» I LR EDOTRNNRZ 5,
ZOHNBIDOEETOBERLO—BREBbh s, BE (27, 37) 2H.0ET 3 RKEEED/N
FVHEE TR, BEALRILZL, EERNR 22027 (M5.9a0aktb)s8bd, a7 ad
5237 biZAP»IFEASOFEN LI E O—KBEA, 27 b OFE CTEZEL, —4 X107 IZET 5
PSR EBRL T2, 37 a OEEER ARG 33X OREE LIRSS, 27 aid
BE2.5km KIRHSAT, RO 17H 28 SOBREITIREHL Tz, LT > T, HKERO 2
7 a WO TRERCHES TROXRRS, Mro0—RELICGRL, 27 bHETERRER S L
EroNb, |

HE2.5km (K5.9b5.10b) TEa7bodt, BE 1.0km TI7 a BFELEE (13,
33) MHEICPCREL B2, ZOBEMEETRERT, BHrSFZCHAT WAL RESNnE, 2a7bD
éﬁwiﬁﬁtb%

m§40kmfu:ﬁﬁﬁ#%%%%kﬁ@vﬁﬂ#iﬁ%f%%_Lﬁﬁwﬁﬁu:7b07<
REHY ., ZOEIR 13m/s TH 2, 27 b OFULERO— T FHBER. % O FLIIPERERHIE
bhTws, BICEEOETHAHE FEEH) ROISRELH ). 2 2 TRED SRAED S
—RFSEILEE 2R, AT BRAOHOREND &5 2@EEL T2 LR,

BEES5.5km (K5.9d,5.10d) T, FHEE a7 b oL o b L BIIES D . PORE 2
T7hOEBLIKRD 2 DOEETHEETH S, 27 b OPLERCE TRRSRLbI, AT 258
LT3, BEOLFERC N FRISES > T w5, [REMEEDALTAIR. ZOBET
LIRS ONE, a7 bDOESA (FEIE (30, 30) {3) T, oz wake ROFEMB D
D, W OO/ a7 BRONS, BIE (18, 40) 2HulE L TILHE» SFEERIZO V28R
DEFEDBFEET 25, I I RERED & b3 > THWEMRR S v, SEOB TR,
ZOLEEBRCOWTRISEBETE o7,

BET7.0km (B5.9e5.10e) TR, 27 baHL T 2HHIAH S 5 CEETH 5,

ZD IO 17T 28 43, B 1km (KBE) Tix. 27 b DILES TR TREHESEDLR, Zhic
P 5 FEHLS, 27 OFMITR2 SO — RN EPRER I L Tw3, Thi, fido 17828 5T
BER~EPATH 572 a7 b 9 B IRPH~FEFHIEL 2 EE2RLTW 3,

DEDZ eno  BEOHR BB OV TRO LS XEX >3, BEERN XK. EIZEIIZ2 D
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THUATHS, ALHIOEH 2 7 O TRERAHRDETED KT R e, —BRTH 2
SAANEP I WIADBE L, L aT7Eshn s, fMrDa7DEMIE 10~203ThH 2, FrLw
37ﬁ3m3%®8~mkmﬁﬁmﬁ%h%tbw\%%%%ﬁﬁﬁﬁﬁwﬁ%?éo

Browning and Ludlam (1960) ,Chisholm and Renick (1972) & X #uif. SHEROEETII,
FEEND 27 ZHEOTFHRZETEEHL. HFLa7»E» I 7OETAAOAEIICDL Shb
ZeT, BELRBIECREL TEET 5,

SEOBHE FREOEZIEFCH AT S IORTRS NeBHiE R0, 37 B & IEFEE IC4m/s
DEETE Iz, ZOBEOFREITHTH 225, ZOBE D, #H E~FE 1 km TR
a7 OFBERD S ERSMHR S, PR EHF L a7 3k a 7oFEEEIC D shd, 07k

OBEELELEBECGEE L LEzZ SN, L L, SEO LS 2RSSO FTHE S v SHfs
OBHFIIED 2| GREOBBCOVTIR IV EL ODENOEBFTSLETH 5,

27 OFO ERRITEE 2.5km £ TRILHANECTWE A, Zh i b ETRIFIZEIIL TW3,
Lo T, HETHESNIRNHBRBUZOLERROFRET T 20T, EXNZ ERARMESh
2\, Marwitz (1972b) 2 X HiE, A—— v AV BHDEEOHEES., KRTET10m/s Y LE, f~F
BTi& 20~40m/s DENIFH I N 5, SEIOENTIE. TETOMENEALTE . EENCHAT S
ERBTRRRRTH oI L BbN3, INo6PZ s ZOFER“BLERLINIHARWTH-
lreEZONS,

53 ¥ & ®

2HEDR Yy 7 I—v—FERnT EREMACRELZ 200 SMNEZ2BRIL ., Z20EES
FEAT L 720 .

VEDR, REEZBROBETH o7, BENKIIADHREY ¥ — L FATIZ 4~5 BHD 3 7133
U, FETIE 2 7OBRIE [BEEYEEYALTENL] . FAOBBSR Sz, EEHD LA L
THRARONBEELHETIS & 5 IKHA Tz, H ETTICEHEBRLEETH 72, BEEDEA 20
kmfHEZH oA A+ 7 0y b OFERIOEROZSDL HOBERI &> TEERNCIY A TN,
HBOBMVREY ¥ — 2 &> TEER. TREOMEShIzeEZ 55, FEEOMEM T,
# L WEE SR TR S N5 IROSERIS iz,

LIV O, HBRE/INEELREET, BV a7 OES M MOAOREEIR E . — IR &£ DPSRI
EoTHLWaAT7HES N2 BENER SN, BT IBREY Y2/ NEhrolz/edic, Rt E
THBBC RSB EEZIOND,

EORy7I—v—Fick->T, EENOHNOHO 3WTHEESBR S iz, SBRORE
. k0% OEGIRN., ERABLLBOHADREM 2 OO, BRO Y Y FRoMERC &
LESIENTBOBA, FETE5IETHS,
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XFULlo BXOEEPBEV L-ENHEFIALEHHLET,

& £ X &

EAER. 1984 BB2Fo2BEWL I —, RERM=2—2, No74, 22-26,

HAFMRAE, 1950 | EOHE, BRELE. p 194
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T RETH 5, 1H25H DI5KE & 21K D D RAL 6 F5 LB AL G, BIFIHE LRI fe* D EE 53
Fi%6.17 R . AISBALO 1% 1,000~600 hPa DEH & CBAL T3 Z L ERLTL
%, ¥EESUE 1,020 hPa, KR 4.0°CZHICESRE 1.0°CE2BEL» VIEHE (~10°C) L TRET 5 &\
me%%&M?m%TEuﬁ%%ttéo:@ﬁ@ﬁﬁt@%uw%wkaéo:@iit
BOHYEBMR EAR FTI BHE N, BRTEBOEVIDEINI TOONTICERTH
X, 600hPal kich 2 HEBICEAT 2 Z L BHFTE 3,

AHHABANC B 1 2 ZRR E B LRI, REOBENEICEFEL. RROEEIXFEHICEL
NTwb, Y=o 4 YV Y TFORBEORIZ L) —REAEREI S I LRTERY, IITE—
EEWEFAED Ky 75 —HEC LD VAD FRI & 0 RO PR OBEA 2 Hv5.

6.18 R EEOFETRD 1 SHE L LTV 2 TROFRA] 17 B 05 5 & BB 0 BN 18 5
NADEDE R 777 THB, HRELTWEREROIRAM TS T TRAHDEES v —FHEIE
L, BOBRPRVIANATHE ZLICHET2LENH S, INOZODKR RS S 7 3—KiFss
MFETEH LR, LM THRTHE I 2RLT0E, 72, 17TH 05 73572 DIBVEED S
IEEADEFRY Y-SR o5 DL, 18K 37 iR Y Y — 33 2V (Y Y —DFAIZIZIE
oAt THB), FHOEM T 12~13ms ' Th %,

EEOHHEK 6.19 1TR T, 6.19 ix GMS OFRNEHRTH 5, Z DRILILETEROEE s E &
U TR (A — 7Y eV B) IS hTw3 22 RLT NS, BEEEL S
ZERBEORIIEAERC L B ERETH B, M6.20 FEHFLV—F CHRAShEZET

500
[

600

PRESSURE (hPa)

X6.17 19841525 H 15K & 2102

[ . REBT2BBEAT—7 0B

270 260 200 NIRRAL 0, HIRAT de. RIRIFAY
TEMPERATURE (K) BAL Ge* DFHEE o

* VU YV UTOEREBRKEVI L LD FEROGEERRET 2,
** FHROBETOFHTIEMICE V2% ) OEESH 3, 2 TiEE 20 km ONEFOREER S
BT 3, '
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KANAZAWA (LSQ-VAD WIND,r=20km)

25 JAN 1984 oo
) v v 270°
{m/s)
— 17054ST
o6 %7 - 18374ST
.10 (m/s) <™
360°

6.18 BN_FEEFHWTVAD AR X DRD7 198441 H 25 B 17 55 05 53
E1I8HF 3T FOSRFHEDEBD & K 25 7, T EE 20 km OFJE
ETFo7,

GMS (IR) 1800JST 25 JAN 1984

6.19 1984 41 A 25 H 18 BFDILEEFEER AL D GMS 12 & 2 FRILVEE S,

I—Th5,M6.19 LT 2L, A=Y NVELTLINRBESza—CHEh TRV &
Dod b, SRHEITIZIZFIL(HU T 2 KOBIREEE A, B2b5, s DRREEER
600hPalz 2 BEBUT OMFBFHEE L FRARLLRELZ 2 MFIFRIUEE (~13ms,
ENE) TBEIL 7z, SRESEDEMIIMEBOFYREMIIZIFERL T, IOEMICERT
ZEHNOV -V REEES2 Ny 77— —F I DBAIL 1z, ZOFRRBEBCIRFEEED DT
BEENTWEH, I TRIRTWE T a— 2 LTHERT 5,
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FUKUI RADAR 1752JST 25 JAN 1984

B 6.20 1984 4E1 A 25 A 17 B 52 FOEH LV — e k 3 = a— 434, AfAEE 1 ©
b3, BIRRROBIRBEEE I A, B 4T3,

6.3.2 BABESENORSEBEEL Fv 77 —XEDH

6.21 I/ 2607 BEENENORFEE L ¥y 77 —HEORME(L 2R T. ZOWE
RARREEEZ A, B ERERL T, B 17840350 18825 4% TF oz T TR
FETHE (80K M) % [R1A). LM (260075M) % [#8A) LRI LT %, K6.21a X KETHE
BEORMELTHZ, BEEA, B L bERARHBEEIZSD D 25dBZe U LT, FHZiX 35dBZe %
Zxlz, RETEESHORBO—2EENE L (B3~2km, E&~10km) BHZHENE 5 F
NIETHD, T b IBOREHWEIR~20dBZe DT, HF L IBIEZH SN TiE% L BRTH
BRo T3 EBbhd, b5 —D0RHHIXKEEED upshear tilt TH 3, ?’7:(‘39%\ Z OWFTE
WTREEIES & &b CHT—F. BuTa—08EEEIEL . ZHZRRBZER0 LA
2% upshear IWEWTWBE Z L R2RBL TS, INSOREE R Y 77 —HEIZ L VBKRT 2,

6.21b X RETEE L FICEENENOKEERE* THD, 17TH 40 TOHRESR A Cxkrh
HhEH 5 EIHHEIET 5 BAENH S, 1TEE40 505 1TEL FOBREBERZB TRy 7
5 —FEEH 5 FBIGE & FERHBL Liedio> T LARITRIR S 3, 17 B 50 51z 135 T8 TR
PR END, CRISHRMIO TRROMAETET 5, 18 B 05 SbU, BRMER B 2IE

¥ EERE=0. BRENFOETEE=—"1ms'2{{ELTFy 77 —HEL VKD,
ROFHBEHEE 13ms RELIVTH B,
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[RFEFEAMHRE £195 1986

A 1813
d ﬂ % {fr N, NO DATA
. A \"’4,.
T T T T T T T T = T T

| 1818 - AN
) i ™
4 ﬂ o Qd/\**%z B
i LI S li.ll‘Jﬂ ||HfJ.; |
5
Ea
x 1825
- " 3 ﬂﬂmj‘
- 3 ) /57 l:nk [
E 0 - - . . @i\ i ‘ . '/Jr?"ﬁ . . |'. Ifii' —h
50 40 30 20 10 [J 10 0 30 40 50
RANGE (km)
(@)
Fy 75—V —F I 2HREEE A, B OWESR (54 260—80°. 25

H 17 HF 40 2 —18 B 25 53) . (QRESEE (dBZe), 30 dBZe KL EDFEIRIC
BHED DT TH %, O)FRICHNAI 2 AFHEE (ms™) , 80°D F AN S
2EET2, ERSOBEBR|NENOTTH S,
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HEIGHT (km)

[ETTRFTEMI®RE £ 195 1986

260°

1813
% g ot NO DATA

50 40 30 20 10 (] 10 20 30 40 50
RANGE (km)

(®)
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BB A FRES 2R, ThbbBAHEDSHITHEITH T TOWRERE L i HHED %
HEBZrTTCOFRBTH 2, chodEhEntE (~2km) » oM E 2 PHETHRE EET
B (<1km) » 5% 2 HHE AR ERET 2, ZOMEMIIML 0 —1R (>25dBZe) 2>
Tw3, BLa—HMOEE R TEOBREAL FEOBRIREL TV,

6.3.3 BMAREENOEERENH |

EERESIGRRERNOBRE NV 2%2 2 LCEETHS 5, CITRRy FI—1L—%
FEBEROROEEREREL C—EOREAADOT - HOoBERERLHTET 5, BIBS
EBOBADEEABRIFEHE N TR, LI L IOBRBOBERIFRESE A DHBIBIM
Twh, Ehv—F LZBRAROEEDEIRNS D oTz, ZITITHAT A0S 18K 085% T
L 18EE 11505 18 BE 26 ¥ TOF —F BV TRERESO AR £ FR L 72, RELEHSI 1
DHERTIT-270T. Py 77 —#ELREBRENDEEL —AT—% b 1B TELATW S,
BROBEEE (W) ZFy 77 —FE (V) &, REEED»SHEET 2 ZRICHTN R BERT
OEFETEE (Vo)* 25 W=V, —V, 12 X DHEESh D,

H&nM¢Eb6@ﬁmﬂﬁﬁ§wébfméﬁﬂ%%%ﬁ@ﬁ%ﬁgxxU%ﬁ@ﬁﬁﬁﬁ
DEFRTH S, REEEDOARR Y —> (K6.222) X 1T 6 FOBEEA DY — Bk
V181 25 FOMER B D/ —> £ X —BT 2, BARSIME (~30dBZe) 3BTRS,
MR A > TREPBEESNBRD L TWB 2 ebhrd, bS5 —2DREHEDEA (~20dBZe) x4
FrABTRONG, FEICHITI— (0~10dBZe) BREEE A L BOME > HTW3, %
TR ONFE L 0 —REERE U~4.5kmBE) ABALTWE, ZhdOBMIIBIEER
EoRMro&gict vHARSNS,

EEREOER Y — > £ 6.22bCRT, LRWEET I~ (>25dBZe) NEXUZOE
HCBAEND, BAO LA dms 0ET 5, bLbShaRELL LRESAS &, BRI
S ETEEI L DARELLZD T, LAKOEED L VK& %%, LAROEIE 2.3km T
b3, LERRAROMNOEE Y ¥ — i L CALAICEN TY 2, ERFRREEkm ETRE
E»5~50HO T2, 2km UTTIX ERRIZEL v, FRFIEIEBE~4.Dkmc g TELTE
D, BEEBOFABALCTRS ZEERL TS, T EERS I MO X /S 2O LRI
B L ORI TR L T B, '

FEAEOMOE BB 7} IROTEH LB 1RO T 5 2 PREOTHITS
20 AT FIABOTEF TR IOTERBEBL THY, L V/NSZHEEDO LRME B o0z, HF
RETHRROBER E~—1m/s TH B, IOTREADERT. RATER~—3.9m/s BERA S
Teo —RC TR CHERIE AL, BEGETT 3, LichioT, 07 —ATRYF F 28

*  Vp=—0.817XZ""=x (&) *¢ (Atlas et al, 1973)
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s | /m

4 4 0] 0
_ 10: 10 1
£ | £
E 3 20 | \ E 1
g (S0l V\O\ & 0
¥ i ¢
. ! . gl
| | ' .
':t ) -1.5
: -1.8 ;) !
1 1 - . SRy 8
1 90 0 VERTICAL AR -3.92.7
REFLECTIVITY (dB2) 10km VELOCITY (m/s) 10 km
o — . : . — 0 Y v v '
1800 1750 | 1820 1810 1800 1750 1820 1810
TIME (JST) 25 JAN 1984 TIME (JST) 25 JAN 1984

(@ ‘ (b)

B6.22 ¥y 7ro—v—5HEBEERORRESEDSHKREEESM (dBZe) (2)
L ERERREST (ms™) (b, QD RETHEE D 20dBZe AED & Z A1
BERDITH2, OOEHFRI+L L —1ms ' OEERTH L, W<—1
ms O TR I EEROTTH S,

DOFETLTL ABBRTFRERLLERPTERT 2, THNOREBEDHSD (~13 dBZe/
km) 3 TERTOBER FORRETHIATE 3, K ZOBBERNFORRBIER 2WHL, TH
WEEET 2, M6.21b OAFHEMM2EET S . UTO LI @R L TwEs5, $hb
5. (VFBVAFERO L upshear W@V 7: EEFRTH 5. 2BRVGATFEOEIZAFSHNIC & v 58
ENHHETRR CH %,

AF P aBOLEMC BT BREEEIZ/NE N, ZOFER, TOHF P IBRBEFA TNV A4
YOAF P ABHTRONS X3 A ERREGATORD o, ZEERLTOS, BRBEE A
DHF L IBOERBEET LI )+ aBRBRREEEORI AWM TREE L H i Lo
BhrEzohsd (M6.21a &),

6.3.4 & %

1) SREEZO®EARCS T 21 ERSREROZL

RIREEE AL BOBERIC, v —5 ¥4+ TRIEA, KR BrREsS 0% DELL 72 (6.23),
RREEEA X ITRF 0V =Y A MZEL, ZORT A b L AROFESEH SN, &
BIR~0.LCEET L BARERIZEALELL TRV BIRESEB 2 18R 18 Fic v —5"
YA MCELRE M ERRERZLIVBLOELERL, MLV R b (&AE#E 19.2m/s)
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20 ‘

_| Kanazawa | B
25 JAN 1984

-h

3]
1
|-

(m/s)
|
|

WIND SPEED

(°c)
on
1 ]
)

<7
&

! \

-

19 18 17
TIME (JST)
B06.23 19844 1 H 25 H 17~19BED L — ¥4 MBI 2 BE, K. BB
ORI, SREEE A, BOFREBZILERLTH S,

rRAEOBENER N, 2. KEOET (~1.0°0) Lt BRBED LR (~0.5C) BRI x iz,
ZOBL VA A MiE 18 B 18 FOMKRHEOABHEEOHA (K6.21bBH) & X< —T 2,

6.3.2 5 X 086.3.3 CHE LI o7 & 5 I RRIFEE OB 4 & O BAHIE TS TR T 5
%, LIt o TEMLWAH A NI ZOFHETRERDOAIHTH 5, K6.21 L 6.22 ZEZhi T3
HETERHNTERL., TRIEOESIB SNZ L LD EATOEBEITLZER2RLTNS,
b L Z20EJQOEHRMASTHMEL . BRGHPTSETNIE, TRROZE[IIHRIGET 22T
AEOZER I DGV, BARFOREEEIZRT LB FREOARIEEDOEICHAT
%o Lishio> T 2O TEROBRESESR (—15~-5C) TREFZZREVES W EEZ NS,
FRIZH bSO THIETO TP TRH I PR[BOBET LBRBED FEEZBRAIL-Z LiX, Zh
CHLDTHRRERETHINITBERN FORREETH T THSLIEERL TV S,

U LR EE 0 P TR O KRR HIZ 2 IZ EFL R0 T, FHE TR
MR ETELRWIEDND S, L AR ETELLE LT, FTRRDOTIERRIT &R
BORIGEC %, 2O THROZKRAEOMROTRL VEL R0, HHVLIRELSTY
ZOERBNIL R BREEEA TRy 77 —FHEMMPLELOND XD bHROF R M
B, RRET Dok, INRERSHITHCREL 2ol fleEL>ND,
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2) BREBZLfORI—VT 1 YO

bma(wﬂ)tme(wW)ﬁ%%ﬁ®&%X:~W74/kﬁﬂﬁ%ﬁk¢ﬁﬁ@?%ﬁ
BHBTEER LI, REFEEOTRRIIAI—AV 70y bOTSEFIIHY ., B, 1ZIZEIM
wa%om§ﬁ<mﬁt<\ﬁ&ﬁﬂbt%ﬁ@%w%ﬁb%ﬁ\:nu:m?%ﬁwioéc
3, PFHRETERIZA -1 70y bOBFCEL, AL TWRYL, O TRERIZERE
ROWIBAL L D 32 IBEOHEL 5> T2, HMRMNEOWTEDO LCZBE» < AL T
WEWERDEWERDH S, 6.3.3 TEEL-EEHEE DSMIX Zipser ® Houze DEARK D Zh
EFBECILIBITHR, Thbb, RIRBFELRHONTHHED LR, BAOPHETERTH 5,
FLTHHEBTHRZERTABEL L TRNF L b BN TORREZ2E L T2,

LLRHS. 2 DDRTINGITIBERD S, FRESEOHETITHTRBRED B2 TR
FEBZ oD LRV ETH S, HBRMEOBRTOERIERT» 5 OFFRETHERICL>Tb
S5ENTVBLEZONS, B2ICRRDOKEZZIHHERI—NVF4 VXD EEPIT/NE D, H#HE
e KE SRATETCRERI~I5km E&3~5km THH ., —FHEETIREhFN~150 km, ~15 km
ThHd, FREEEZOA T FaBOEI APV RBI/NE L, TRIREEOBEMEWL- O, #i
ﬁ%@ﬁ%&ﬁﬁm%@ﬁ%b#m@ﬁmﬁ9&<&%:aa;%tﬁbh% kB, BRBEEE

BT HNFELE CTHIE D S DWALD 55> E 5 »RETRD & 5 2 —RED EHLHEE S 720
Fo&E D Lk,

BHRAI—NVTA4 VTR TERSETE2E2CEELL, FEERBICKS 2 THLW
LV OFERBREC Do THIT 23, —F, BRESEOHE BB 7w TR X DR
RSN LR b BB VR (T s—T «~8C) LT T sBH s h. RBRESH T
LEAT S, 23 L CHEAMCEEESEB L 22 TE 2, My R FLONRe Vv FET 2,
BEEOMBR B~ kmBETH2, 20L& HNCE»WED_ EOBBEIZEKE %I
S RENT B0 THS,

6.3.5 ¥ & ®

IWFEICKRE 2 726 LERIRBEZOEEBE 2 A, Z0oBRE2EARICRDbT X
6.24D %513, MROKREROEMIZELTEAI NI b DTH o208, HEDL S DIERS
~4km E/NBBOT, I TRELETORE[E L 272 L ETOBERRBIER L 720 KRS HEH
#>5 1,000 hPa % TIRIBIEE. %D Eizi3~585hPa & T fe~—EDXNH B H V. ~585hPa
PERRERLR>TWE, ZIREELLFRESETIB» OWEEMNEOELKBA A 70y
FATECER L, BOEEY ¥— L A E D LAREILEBICAVRAATH S, LrLEBHIH
V47 PIEDRESERLEBTHUT CH %, RACHEL 5> DELRLBBERFORFSH
KEDTEREZOMECELCAA M7 0y b 2E2, HIROKRRETIR~1°CT, #7512 20 km

* BEOREIEHORY X0 2RENEERFCH 5,
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stable layer base

HEIGHT (km)

X 6.24 WESHICAE L7125 LBRRESE0EEREOHEAR, FhizZE A
MHICERL TH 5,

DN THEEMEORBE 2 LET 2, LosL. HEs 5 DRRRIC & ) BUETEIC 38
Bahobil. 20BFCEROBIRESENEEL TS, Z20HREESR OB IE~30 km
Th5,

6.4 WxV - UEMICKE. 6126 L -HERES
6.4.1 RFBEoORHR
COBRBERI 19854 1 H 29 H 5 30 Hiz» i3 THEl & 17z, 29 H 21 B0 500 hPa KM
(B 6.25) 12 & % L BABIRMERESDH D, REOBVEBICO VT3, # ERAE TR
WBEEHICEREKELH Y, LEEOT < L IR/ ZERESH 2,
SEBE» S RILEHEL CE L ILBHOBRERZFACEVWEDO» 2D 2foTw3, (H
6.26), FEFEEORAWEERCMHUZ2FHROBEM EOEKEMETEHEREDERIZE > T3,
COESER 0B 0BT SIcIERREZER L EEZON3 . 203 v—" 1 VEHID
F= R0, ZZ TRy 77 —HED VADRRIZ L WV HRBROBRORRELERD 7 (B
6.2T) THICK 2 L 30 HORA0 3T 2EANACHERS SILARE->TWE Z Ebtbh b, Zhid
HEBEOMWATE S FEOEFHOERE RBT 5, #EREORES 20 2BHASh T3,
% 7o EREIE 30 I ~2.5CT > T3,
BEREEIE L — 794 MicBIT 5 29 208530 2 8L U0 H3K 2 ADOLV—7 4 YV VTFIC
EDFAND, K6.28 iZRNOL 6. FHHIBRNL fe. FUFIFELIRNL fe* DEESH TH %, 500 hPa {fFiLic
BEBOTESH S (35 23 41213 460 hPa f3E % T > Tv» %) 500 hPa I2i3—43°CUUT DER

S

NIBE*

* FR 39 PHRUIRER. IREX - LREES | SEPIZRE
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SFC & 500hPa 21JST 29 JAN 1985

AN ”
uwza 1°2°§Zgo:18 \1 l

// 1032 1024 \
/ 1008 10
! 5040 (O
1016 40N
-3
qme 27 1012
AN 6012 o
(Y
> :
~
~ 4
L 30N
130E 140E

B 6.25 19854 1 H 29 H 21 Bt B3 X 18500 hPa DRES & UBESH, Fif
B EOZEFERT4hPalIRTRL TH 5, BfRI3 500 hPa DEFRT
180 m R TH 3, ’

WAL T W2, BTOMNFEZ 20 B 30 FD /08 fe E < R THAOBEHRL I L 2RL
T, 3FF23 432 fe D—KE72 B 700 hPa fHEZ TT. TAULERPPREL B> T3,
REBHV—F EMIV—F DAL I - (K6.29) KXV EBOTI—-DkFERS, Hif
FEAE»SHUITL 2HROBICE S za—igr 5B HRCHT THUZFRO T2 —
PEETH 5, SIROFEHBLEITMEFORICZ D, PREEMITRSR (-7 rB) ks
I-PBEFSN T2, LHOFREZ I —-ABEOFTET L., ElloERa—B ZEMTIt L
LDDH 2%, ZDIHIBEFER CIRTEOMBSRE K 2 | ZoBEMITHE—TE» > L
BIZrbb,

BHLY—FIC LY SREIO 2 —DREEFHRS (6.30), 29 H 23 BF 30 5325 30 B 2 ¥ 30
ﬁi?@%@?%%d%ﬁ%ﬁﬁﬂ??w:o@%ﬁlaekBﬁ%ﬁﬁ%i-ﬁﬁﬂ&af%
DRVESELTWE, ZORIAD LI —IZARBEIZEATHEL T —ATHRA (FEiLwE) »
BEDVTELTA-BERT 2, OIS RXLTEEB—2OHROLa— L LTEES L
EBbh b,

COWREBEERICL 2BBELMET X5 AOERBKEMGIC X > THNS (K6.31), BAkERZ
BRI TICAML, IRLT5—6mm %< 2o T b, BzHIUILROILERIE & 5111
RETHEV, EBAESHCEIETEREBRSNE, UTO Ry 75— —FERO@BRE. 20
BERITIZIFER T 2 310°—130° DI I DWW TIT S,
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_ KANAZAWA 1985
0323JST 30 JAN 2030JST 29 JAN

KANAZAWA ) 400 N
LSQ-VAD WIND (R=20km) o / »— |
41 r b - (R W 500 == j >
) S>> | -—
Eof mlu L v g 500 w > i
=9 I O g 700 /‘, x/'
= 7] A |
4 L W ”’\ @ 800 %/ “E ) i
14 \_— L L b E 900 - " Ry o |\‘
= = k\“ 1000 % i /e"-: 6
° 2 1 o 23 22 260270280 290 300 270 280 290 300
30 JAN  TIME (JST) 29 JAN 1985 TEMPERATURE (K)
M 6.27 B/"REEHAWT VAD Rz & F16.28 19851 H 29 H 20K 30 43 &
DR fe IRAFUT D FE A D 1985 30H 323 rDEIRITBIT 3
F1RA29H22K L V30H3KE % WAL 6. HH HIBAL e
TORHERENER, i3 20 FAFNFHLBAL fe* DEE TR,
km OB LT o7, BOEESMORT .
RADAR ECHO 21JST 29 JAN 1985

138N

36N

132E 134E 136E

B6.29 198541 H 29 H 21 BFOMMTV —F e @y —FOEkr o—K, B
D ORU IR BEAKRE 4 mmhr“L)U:b:?FH%T Zra—BTH s,
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RADAR ECHO 29 - 30 JAN 1985

TOP

£B16.30 19851 H 29 H 230530395 0 H2R30FEZTORY I —v—%
fHEOBH YV —FT &k 3 £ a—-D%E b, FERIIENEECHEL R
HWET0.25mmhr ! BRTH 3%, HEFy 77— v—F0BAEHE %2R
T, ERERIIN6.32 OWMEDOAER2RT, EHEE2ETIORT, B
1,000 m BAEDFERIC SEE DTz,
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PRECIPITATION (mm) 29 - 30 JAN 1985

23-24JST

B6.31 1985 1H29H 24FH» 5 30 HO3WEE TO7 25 A2 & 28 1 BeRR%
K& (mm), FIEEARIXE6.30 LFU,
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6.4.2 HHRBRBEENEERE

B 6.32 a 1% 310°—130°DMTE N O KERE T TH 2, 130D F AR IIEHE L B oTwd, 272
310 7M D~4 km LIRIZHAE L TH 2, E»r 5Tz 29 H 2383053205 30 H 2540 53 % T
RETEE % RHIENC Z o> TANTH 2, ZORTHEER Z L id 0 B, # 2 B 30 bz T
60~70km LIEDEVCEERPEH L 22 THE, COFRBEZcZ 12w L 2EOBEW
T—EHEENTOD, 2AELTOREROEEI boob o+, 208, T3 —8iE 2 OE
WE#LD» SEEEA LB TICEA TR, ZLCRTHE (130 0 40km BUETE, IEEAL
V= a—-pElshTun, ZOBERRIT XS ABKESI (K6.31 2R) OBALETHE
0kmPEEH Y, THLLETRICBAESBD L T BEEL X —8T 5,

HFRREZEO2K L L TCOBHE—BIATHCoOZZRICMHETCOMBRI L2 Z el ot
kot BREMITRES TH2 52, 3100 DHFMTEIE> & D LAEWHEKSE. 308 & 10290°—110°
OWEN (K& TRHELILIT TRERELLBEOBESRONS, Lt >TIOEROE
BRIROLIFEZOGNE, TabL, (DI OHMICIZSREZ 3PS LADS I b BEE 2R
FEIRIBELHY AL SN THAT 3L —2REIRT—D2DKRELHRESEL T 5.,
(2—7 130°A 1A 40 km LE TR TRARIEWES L7, 2 RUERO THRRBRIZA > 27
DEBRIHBIEOND. IUBZOBETH 25, SIRABTCBY 3 a—-HE0EEIcOVT
BRICEET 5,

RZZOFWREEERDOF v 77 —HE* 0S4 (K6.32b) 22, ZOHREEROLEL
LTOEBMEBEROAFAMORELRVEHBD THL, T4bb5 0KE2250 130" 5@ 5km » 5
35 km I TOFEMA, %72 1KF 12 30 310° 757 15 km 4> & 130° 5 25 km 12221 TO F@JA, &
U< 310° /14 45 km 25 25 km @2 TOHEAE., KFOV 353D 28 26~40 km OFNSFELEL
T3, ZOVBH8D REEKED 5~6km OBERICH L TRABETHS L B2 5, COLI %
REBELERIZ DO I —BERBA TR Z 0% (L ZIF0FF 2243, 1112 SO
B COBBICOVTREBRTEET 2,

KIZHBEIRIC BT 2BEROBE LTS, LOFHRK & 3 BREHIOBRE 2L BN
EFE LTS EEbNE Y, EBHULROREIERRE ETRERRE> R>TWw5E R
235 (B 6.30 21), 2383543, 08F 105, 1K 12 ik Eh ThRERRICHEV» = a2 —28
BBy, WIONLBEAMSATCH>TERLTR2, COZLEb LANZREN TONIE LR
FEERT 2, ~HT2R0FBLC IS bEOT -2, JORRIES GLERD) »5
TRCHEASAD . FiFOBER L OMIZICRESER SN TVw5, I 2 CHELTokid&G T
retr  BEBICE D . BRI SEEHT L ko> THTT 5 LELbhB, ZOBEREAIHL
FEBMICES - LB SBRERNTFOERCTARREESE LT LELbND, JORERIE

% V= HEHEERIEIZIZRFRE 2R 5,
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REFLECTIVITY (29 - 30 JAN 1985) 4300

TIME (JST)
2330

0100

0130

+ 0200

Ll :
- 0230 ;
80 40 20 20 40 e ’
RANGE (km)
(a) o

6.32 19854519 29 H 23 F% 30 442> & 30 H 2 B 40 43 % T F5 iz 310°—130°%5
FOEKFERE (dBZe) tMF v 77 —HE (ms™!) ORMAL, K5t
Bt 30 dBZe ML L OSBRI RSO CH D, BERADORE D O
FRWEEHODLT, Fy7I—FERV—F»oESH LGS LIERS
£33, My 77 —HEQEFREIRESL Ths, ELBEAROHE
AKERTRT,

— 200 —
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ORI Z N> T E IR U DB EO L I—KB T2 TEOIRICE TET 2

TETHB, TRDLERGTHEIE km ChTe 5EC b h b 5 FELL T,

Bt B EBSE E T o a—0Bu I L8H 2,2 LT ORE2 5 131 Ak bicma—
BFEL Ao TS, E550HBALEEBECHEGTI—2BD, ZOMA (FHEA) LHbds0
I ~FERL S 2 KRB 8ES D 5, 2 DRSO FLENT LF > TTHLTWS, ZhiEl
ERE & DR LBEBY 2 TREEZRBT 2, 20X WRET CRIUERED T < ottt
FRENPFELTH, BEEFEEL LW,

BREBIC OO T 3 - EHE L ORI R N BT/ B, 18 12 530 310°/5"~25 km
DT a—H & 1305 M~15 km DB L I —BIIRKFNEESAE LB L 7 D~40km & B & SHEE
DERMMIDORDEICEZSNSE, LeLAENS, TTRRLEI R, Z0Z20Mza—H%
T3 SIMEBIOFELEDHH & TV L 2 — 3R i3~40kmfEE £ CEBEL TK % LW HEEA
BRHOZEBRLTVS, OB E LT 290D 0840 FOREWE 2R (K6.33), 290°H
F~5km DL 23 IET I —EHAEEL TE TWwb, —F 110 FA~5km QBT 1 —3HKix %5
K~30km 02032 FTa—HEL b R> TS, REFAESHATIE IS DT IS T
Wh, =, Py 77 —RESMAOV —FNESEERSD 10m/s 2T ESZ, BHOBELa—
BoOFiA LEB L VHTADHE 2 —BOFETHEY, ZOF Y77 —HEMMIIF IO DDEESR
B—EDbDTH5 I &2 TBT 5,

COBEBHEIEDDDTH S, £ IOHECERT 2 AMICIEENRL 5WDOKFEDOD
B0 BEEODH, BWICHAND, 6.3 12 0 44 SOBE 2km 2B 2 KEFREL Fy 75—
EﬁﬁﬁfbéoV—ﬁﬁﬁt%@%ﬁm%%#%%ﬁm@@%2¢®ﬁ13?ﬁﬁ%%oPv7
7 —BESME RS L —10m/s U EOFHRZAOBL 7 —RIZiZ S A TH Y, \IF~25 km,

0039J4ST 30 JAN 1985
290° REFLECTIVITY 110°

HEIGHT (km)
(-]

RANGE (km)

B16.33 19854E1 8 30 H 0 BF 39 30 2900 —110° SO BEWEN, Fv 77 —&
BEOREDIMME—10ms BLEOBEBERT,
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[RTFEABAT R

0044JST 30 JAN 1985
REFLECTIVITY (dBZe)

e.c 0.0 20.C 30.C 40.0 50.0 6GC.0 70.0 %90.0 90.0 100.0 110.0 1

#1955 1986

0.0

120
UK

1ce. 01

adlabatic
heating

c.o

DOPPLER VELOCITY (m/s)

0.0  10.0 20.C 0.0 40.0 50.0 €0.0 70.0 90.0 0.C 10C.0 110.0 1

120.

0.0

110.0¢4

B16.34 198541 F 30 H 0B 44 DDEEE 2
km 2 81 3 REEE (dBZe) &
Ry 7o —#E(ms™), Bk, HE
£ 120km OEB PR T, REEE
2% 30 dBZe BA kD $HIEL 12 13 B bt
DU TH 2, £/ R 5—H&
E<-10ms ' DERIIBERD 2 L
Thd, Py 7o —HEDQEHERIC
BEESLTH 2,

H6.35 SEMNREBICE bR IFROER
B,
@B O L 72 3=,
OESE L CHEET 3 KE & MR
DHWE,
OV ERR BT W TFEROX
ELONMEBNZOEEL TERE
L. ULy b TEdS0me., LBt
DEEW X255 2 H 385,
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REBRETE BRI TH~45km 0BT %, AAMOBGRTRETE Ry, JLHEERET 2 —H»
SFRERMAT I —BIcmE S A S S ItV 3 8o T L HEEIN B, K 6.33 TR L 51
Z DFEBEIRIIEN TV 3, LS o THREROED U 250 BAFHTRZE6.34 X D FIzKE
CERBHENPTHS, ZOIDCEI I B L BRI RE R BREECHEFREE2LTVS
ZEDBHLPIZ R 2Tz, TOREZEROBEFIZOWCIIERICERT 2,

6.4.3 % = ‘

1) Zo¥MeSRAITR N a0 —DHKERE

CORRMEEZ L I —THRES~6km L H<{. FTH ORISR Tkmi W TEL 2,
SRICBT 529H 208305 £ 30H3R235D Vv —7 4 ¥V ¥ FEHE (596.28) 12 & % £500
hPa TR E B —4FCUT L2 >TH D, FECHOVER VS LEBRZAY REBTEE L R>Tnl:
bbb, Ta—IHIE 500~460 hPa TLEBTH & IZIZ—HK L TWw3,

Hs HMEREDFES L O, 20 B 30 4. 3KE 23 BORBRAZL D & Z O#REEEMIICIZTE
WWHEWEREREY P —BFEL T 2 e BSHRIE LD, 2 OFTFIIK6. 2705/ _FEVADIZ X
RSz, FE20km FIAOFHADEMICRE S NIZED TH 5, LIzht > TERFED Z DA
DI a—OFEIX, BRHEET 2HBEOMEOMII, EEBAOERROBHIC L 2 RBOAELELS
FUTEBOESEEY Y-k 2 2 X OIHOBERIZL2bDEEI BN,

2) HREEEAN TR SNIAKFEREDOK & 2N DKE L 1%E

ZIZTR. BUDWHNL LIHREBEIC DWW T, RICHERI L HBIHIC 5 2 WREBOXFICDOWT,
ENHICE bR IFROKNFHRE L ANV X —OFEHROBFREZHRT 2. TOBRINKED
HETIHBORBIEFELEV—REWTH 2, RBCEANHER L L TRHRIRESERNTR > ik
FHEOREZERE2 L VDT, LT oFERE b LT ZTORA L BRER2EET 3,

—Z, MBI & b2 I A FORMNBFESIAZVDIZERRBEI & > THEN LV, BERS,
FRORKELWRAZAVEEICS T 2METREREZEKRL., CORTRERIZFIH . 2hI2 X 21
FEEDEV, ISR EOMERIC L > TIFRATH %, L LRBIISIREOEFH T A V¥ —
REZOHFEDMBIANF IV AE S 2HWEN 2720, ARBEIW &b %I B/RIZZ DXL
WEDEL THL2OMNEETHS (K6.35a),

R BEEFTEI W ERER2FONRE EHB TH O TRRE R ONREONG2E L 5 L.
INSNHEWIEHNICEET 2 DRMEBE L XA NVF —OEHEIENE N, RE¥%25ZNZThORMET
BEH E 72 i3 ERRREICRERELIBR L ELZBER L OREEZER/NETE205TH S,
EIANINSDONREOERIC L VHEBELINS ERIIEL RS, TRbOBELWERRLE
T TFERSEDORMERORE LTI, AP0 BBEONARR LBRIIBP TS, 20D
DRERZZERINFILY, MBI AN F TR IR 2% (K6.35b), T VF XN A
b — A8 SRR HEASEEERBEONROBE R DR IDEHRICL D LEZ 505,

— 203 —




KSBTRFTRAMRE 195 1986

MO AEIC S &, © 2 CHARBRBERTCE S Wi A0 = R A ORE
LRENBELET 5, 6.33, 6.3 CRONLAERERC L 5, ZOZDOBWT I~k & biZ LA,
TERONLS B> T L#EESH, TRZNEMTIHRO IV AT ATH o EEZON
G

K EAE E TR, BEABRDIREL VEL &L HYRILZIZ—EONRBNTE 5% £
ITRDBNMED LRHD S OFH L ONKEO FTHRAOHA. THH» S ORH L ERHR
NOFWADBME L ANV F — O E S DRSS UL itk )., AEOKAFIE. BiESS S
Zh&LZD 5% (M6.350)0 ZD&SREREFONAEBH TIPS EI SR B>T WS,
(BRI CIREBEAR L RBOEWNE S| 2 BEMEOHEYRMBTED ZHICL 5_\pRY
B ZDRHUTIARNS &5 2EBIIE» . O X 2ERE2 b ONREHIELCZV,)

B6.33. 6.3¢4 DHITIE. AEAORIK L F v 75 —HEHZERT S LIRD & 5 BHEEMETW
lreEzond, 85 CLEED OB —ROLRER» SETA K L22KE. A0S
BRL2ZRE DR & D HLEMMES 22, ZOZEREETS FEEA) 0T a—RizAo
TTERELRD, ZITHBEZANVT — 2R T3 (K6.35¢), BEMERCTREL BTV ERIZ
—BEBOTE & D DR DB Fihaot 5 WE D 5RO +ARY . HLBLIEUTIE R
b, ZOZELKRBFOBII—RI VBB, ZOZI—BORH»SHAT S, 2L T
EREBERVMNB AV — 2T 3,

ZOEIRYAT AR, (WFRL T E 2253 2 BE» 5> OMEh & LR S Fl L2
KOBHB 3T RbE 2L, QEROZALVF—2/NE&L T2 2L, BARCEFEINS,
DE2nTiRET 2 —HOMBELH 2BEREVANEFELE D, QDL TIH/NSWLEREF &
%%, BII—HOMBR NS OREVTRES>TWB LEL 5N B,

R, SERH SN ATEBEOK & R RNIZORBOFREEL L TRO & X SPGROIA &
DAFHEHSEFR LR, B AINF -0+ DB ol leDEL B I LNTET, QHEBORTF O
BB (TRbBZANVF B 2T T3 I RL>o THREHOEBLERIEEL D
DIZLTW 3, |
6.4.4 2 & ®

BRI ISIZFTREAEZ b5, L2V « UIRCAS 2 b7 6 LIBRBEER RN, 20
HIRESZZE0EEIL 500 hPa I B 1) 2 BROFAL L UHRO/NS REKEOHEE L CRHT
Holze Ky 77 —HED VAD IZ X 2 M FBH O RAORKBIZE IR OIS FEEFHOER 2 R
LTw3,

DX BRETFTCRELLBEE 2 o —TEH 5~6km 5 <. —RHICIE 7kmE< 12 % TF

* MHEOERIZR, LEEROURE LM LI EERECIVECEELRXECBOIFET 3, KEBRER
KERE XD BRZHA> TREEZE E>TWn3,
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Lize Z720ED 60~70km EFEEREVWHDE 51z, COHRBEZICZ 120w 2EOBT I—
BBEENTEY., IhoRBRELLSNEN, BEMNZEE 2L X BT T I0ED,

LOBRBEEORROBHMREBOATEAADOKE RVEM8) ThHs, THbbODHE
aA—FEBATKEDVDZHB D 25~40km OFNBELEL Twie, ZORRIZDWTHE TRV
¥ 5 EB LA K —AOLHHES & CHEL AL F -0 (TBOZKIHT 2 FE» 5
DS X CEEOREDOEEIC L 5%H) 2ERLTER L1, ZOKE, LOEABLEDL >
i BRASHSE < RIMBAT ST A IS I IR — R R TId L YER R RS U 2RI B B 1 5
BEEILSTIEIIBAKFERERERBEL D 22 b oTe,

& 5 I AREROMH 1 2 — (DRI > T LR 2 0ESR (ERMERRT3) 72RQTF
BOIGE & B LB BER (ERRERBT2) 2fEoTHl, IIEMNELOTI—THZ0
TR E TR T 3 WD 3B A REREIZ T > 72,

AEORRIBIFEMIREFEE [REREES FHEROME] ORRO—#HTH2, B
iz b7 v BHOKERILREEBRDTILB THREREREN., SIRTERERIRE. STMAKKE
KRELLOEERZEL > THEEZ L, 24lA. BR. KROSERIKEENOBRIFESR
BIVKRRFHEEL Y Y —CRBAB L UERINETIHIEE E L,

& £ X &
Atlas, D., R. C. Srivastava and R. S. Sekhon, 1973 : Doppler radar characteristics of precipitation at
vertical incidence. Rev. Geophys. Space Phys., 11, 1-35.
Houze, R. A., Jr., 1977 : Structure and dynamics of a tropical squall-line system. Mon. Wea. Rev., 105,
1541-1567.
Zipser, E. J., 1977 : Mesoscale and convective-scale downdrafts as distinct components of squall-line

structure. Mon. Wea. Rev., 105, 1568-1589.
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BIE Ry FS5—L—FLF v 712k 2EROEH

7.1 @FL®HIC

 ZDETEFN Y I —v =3 F v 72 AL TBEROKRE2EH T 2 Fkc@L tdiNs, &
NIFICAKRFIRBORERTR [ KKK S RS EE RO FE Y 2 7 2B I
THRE] O—BE LT, 1983~1985 FEizh iz o TITh MBI EL bDTH 2, 1#HLIIT
BEELTF v 71 X BB FEENFERIC DV TR, EROSHE L SR OB IIFICH T
FETH D LEBEREOBRRE TARB LT 3,

ZOBRDOBERIZ. RRFICHE S W BETEDE P RRERE D RL[H TOHBORKRT 2R/~
BROERE LT, 52 ETROBN - TEEHMEE > CBIT 2 2 L Th 2. f>T. KEE
REAVELBRETRER L 22,

BRIOFEL LT, BEL 232G EBHT 27010, TV —VERERET 206G »
7) ML, ChE2BORy 79 —v—F Ik 08HET2 (H7.1),

2EDF Y7L —F R 2BRAREPHRIE L 2B 8B 0hFEUTH 258, B0k
VS TRBDBRBETRRLTF ¥ 7 TH 5 Z LMK ERZEROE S BNEF A TEY
ZEREDERENDHBLOE L 2EDZFNEBRERZFABWL D20 H 5, UTOEHT I OB
EOREEBNS, ’

t\omposed velocity
Airplane Doppler velocity _
4

of radar 22~
- ¥4 , Doppler velocity

s Y \\)f radar 1

e\ SRV

.

Doppler radar 1 poppler radar 2

K7.1 RITEICL2F ¥ 7OBIR Ky 75— —F ik 37 ¥ 7 DEROHK
A&,

* ZFEMH - BNEE - FIKE | ICHAKSHTRERS. MBAR | SREETEE,
HIRER « AIRIE | BEFFER
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7.2 F & 7

Fr7RV—FERERHT 2R CZOBEREC TV IEAL) D DL S FRT 7 48—
C&Ea—7 47 LkbdD (GL) #3552,

SEHOBHATREC=ZEERUD IS IR T 74 N—DbDEERL I,

BEOLEDIZT ¥ 7OERERTIETTET. BOEIRTNVIFEL IR 7AN—b L —=FD
BHEEHHECABESATYS, —FY ) OBMREMERIE S 7A7 74 /3—DFH 5~10 fFK &
v, HWFHEA F 1/ Tik AL T 500 ft/4> (250 cm/sec) & GL T 150 ft/4> (75 cm/sec) TH
0. 5cm BHEATERCH >7-F THEE X AL T 70 cm/sec, GL T 20 cm/sec i1 TH o 72,5 cm
FHAGL Fx 7 X3 ENTOFLETEEOHERER 2™ 7.2 WRT, KD &S RIEwEE
DHED O TVEIWN F20cm/sec DBz D ICE— 785 2, —EKDF v 7 DEIIIH 2.5cm TI
HIZHE . EX13H50 pgo 23X62X241 mm® DK 150 g iF X A->Twd, BTHEDOSAIE.
C Fr7OBOL ok LEOsALETHEOEC LS L Bbhd, ¥ FHERRO 3EALICHE
TE2E5Th2,

O BELTHICE> TR NETLTLL o,

@ WBATVRELDIZ, SRARCERLLZ Y REELCZR>THEFLTRL B0,

® Mo TRIFHECKETLTOL b0, 727 LETERSTEA S LEDPORBFLT

£ 7. 1 Fy70EEER, ALBMTVLTWR2DHET7 IV

. GLBETHWTWE2DONT S A 774
N—RZ&Ba—FT 4 LIzdD

® # BAND IR )
NRR-1/AL L 15
NRR-2/AL S 15
NRR-3/AL X 5
NRR-4/AL c 10
NRR-5/AL Ku 5
NRR-1/GL L .| 150
NRR-2/GL S 75
NRR-3/GL X 25
NRR-4/GL ; C 50
NRR-5/GL Ku 11
NRR-5/GL-01 Ku 25-250
16.5GHz
NRR-U1/AL UHF 15
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number of chaff

20 4

104

il 11T P
10 20 30 40 50
(cm/sec) terminal velocity

7.2 S5cmEHAGL F v 7 OB THE S

WHDbHsLBbh3,

TVIEDF ¥ 73 5em FHRHAPREIN5ecm ML TCIEIR 1mm A1 TH %,

Fo 77 —v—FTBRMLULER2ENT 2 £T, ¥THEREELERE b - T3, FiRD
B2 SR TELRTETHEN/ NS OHSEE L,

F v 7 OETEENABPERCHRTEORETH 2 »%2HATH S, Mason (1971) 2 & 3
ABOBETHE LUK T 2L, VY I9AT7 74 N—TRERE0.09mm OAHE, 71V IBEIERZEO0.2
“mm OKFENET B, BV INETFIAT s A N—ZERNCHYURHE (@ 1m/sec LI tE) X
DIHEEBL, TVIEOZNIZIENEMMORMICHEYE T2, XELHBET 2L, EROETH
FE TR X D% ThH 5 H Pruppacher and Klett (1978) WEDL L, IR 7 74 N—RED
BUT, T IBRECHCET 3R TERECHGT 2, ‘

HFTHE» SWERMEZRES L. 1,000m OFE» AT S L. K 123 2T ECET
LTLED 2L ind, LaUEBICE, BReNEEC X ) SERENCEEL TH D, B
IDEL»DET2RMMUERRT 2 2 EnTE S,

7.3 L—HDOHRE

Bz biBRIRIZ, By 77—V =5 X 3 BERERLFEEBEAROBH L FETH 205, R
BREZ BRI OPOBERTREESD S, HREROBELME: 2 L &, BREOEEIEE
THHILCXY, BRI TEARUERMEERRT A L, BEE LEM» B L%
BEREND, %2 Tl L EHSBEOBFRERNZ BV —Fr o OER L RERSV -7
V7 F OMBOBRER 7.3 CRT. 77 UEBASES DT, HROBESBIFEOLIITE 2 <
Wi, 20 km DT 0.7 OMAT250m DBE L %2, 77T FOE—ARIZ 1.4 Th 3
B, F v 7 OREEESTHOZ L 2EZNEEERICE b > R e Bbhd, LarLbE D&l
% ERRENTBL ko TLE D, —AHRBEITAICIE 250 m O EER D 5, ,

V—FOBAEHORELEETHS, Py X7 —BARKRKREFNPERA T 1MAYLD 1
S5 DT, HROMATERAT 2 LS L»VTER, 22 TE7y—FEEZFAL TH
BRSO (2R T 5, 600 OFEEEC LT, 1LHATEAT 3 L. 1 BEOBHE 3 2L CTHEE
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height
(m) 10.5° 7.50

Yy
Ny 2
)y

s kb

0.7°
//
]

0 10 (Km) 20

B 7 3 EEMCBU2EMAIS LOC—AEE2RT, HElE: 77 0AR
E— AR (1.4°) O¥FFIR L T % O THEEE - SAESMEOBIGES S 5,
THbo
KEFD 5 em PL—FEB B D DECFISR L 285, 7070 EMA TR EMED
MR Lo ORELI— (FIVVYRI7Tv8—) BELSBEND, TOTFTV Y FI7I7vF—%
WREREND &, X3 b ODOMICREXRERAHKIZC L2 LEDNE bO0BER, JOHR
AT — 5 — Dk E REEATH Y . EHCE Y 3 EEECID & L <55 SBETH S,
 —A3ecm PEV—FOREBIE. TELRTEVWFE THATE 2K, AACEEL 229
(B - BARE) 0w, RBES LO LW RILEND 5,

7.4 Fv 7Ol &R
KIS QBRI 1983~1985 12T AL, BRI SMER £ L TR ABEILR U7 DR AR % A
72, | -
Sem FL— S OREHIIE. FRIFICHBHBEY —F v L OBEBEEAL,

20DV —FOREEH7.41CFT. CORBTRAKIL L ZOBERN2E0D Ky 75—
V=SB Ry 7T —REOE RN VR AR OTTE D & 4 CREO BRSNS 5,

F v 7 DBATIZIRD 338D &7, |

a) MATHL D F v 7 % I IBERERIC AT L. EVERE 7 v 7 Tl T

b) FATEL D F ¥ 7 2HEI LRHEZ BT 7TRIEAT 5,

¢) KEFOWE (213m) L DEAT B, |
ZThZNOREERNS &, a), b)ARTE. RITERIVER T 37201, AN« BHE « BE
EBEOREFHFCILC THAASHPHAREL2ET S 6N, L LBERERARLD 2k 5
TLE S, —~HC)ARTR. BB EESATLEL, BHBELE LAZLHEEFLYT
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(S‘Mt.KiB%

0

[4

@Mt . TSUKUBA

o
CHIYOKAWAMURA
RADAR
I $ KASUMIGAURA
MRI RADAR
0 10Km

B 7.4 200Fy 79— —5 L AELORER.

C
C

e

e

>
>

a)

/)U A4 © \>4 A% 0‘)

b)

BI7.5 RfTa—2 (R RUF v 78R (B, a) FEREECF v 7 554K
- BBRCHARL T 2BO[OBRE T 2T, b) MREEBVLTH v
TEBAL. TRENEBERT 5RICT ),

W, XBRIONREZ2HKH SR 2 L, ZhehoB#iz. a) AR ZRTHIHE S
NBLEDBAFSITA D) AR EN T TRICBR I N F v 7 OB - s EEER T &,
C)ARTE ST RR O T N — 2R QIR T 2ETH 5,

FRATHED 2 — R L F ¥ 7 OB R 2 ERCR 7.5 WRT . SHEOBH T b)) AROBA 2 Eic
T ol RITRER. ARCTR o LKARBEROHE 07 7 A V1 5RO LREERERBO
BRIZEUT, 800m» 5 1,200m &£ L, F+ 7 % 5 km BIECEBARL 72,

EROBHAGI L LT, ORBEE7.13C3mEV—F I E2F vy 7DT -5 -V ERT,
MEEE 7.1 7.2 3 b)AROFIT, F v 7 OBARELNZ 12 K 31 5~37 . ORER 7.1 OFUH
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BEZIIE 12 B 48 4. CRBE 7.2 OBIHIEZIIZ 138 08 2 ThH 5, FRZE—RICHEL LHAT
VWBORF ¥ 7DIIA—THY, —EHBF v 7 —FIHEL T3, HOBEERHET S &, §
20 ORI FEILF BB L s oL T3, —AOKRBHET.31ka)HAOFIT, Fr70=x
2 —539 10 km I A 2EIEB > TR L T 3,

7.5 Heh'z
SEOBRORLILBEROMIC S, 7+ 7 2FIALHEMT o bR T2, BROV -8
HTR, NERNFOABREROEZBEBOA2BRT 22 Lwckdd, Fr7effATsI LI
XY HEOEEOARE RS 2 L5 TE 3, NERHOERBOREBROBA®. Mtk
E— b 74 IY FEOHERSFIAT S Z 28 TE % (Eymard 1984, Kropfli and Kohn 1978),

& & xXx &
Eymard, L. 1984 : Radar Analisis of a Tropical Convective Boundary Layer with Shallow Cumulus
Cloud. J. Atoms. Sci., 41, 1380-1393.
Kropfli, R. A. and Kohn, N. M. 1978 : Persistent Horizontal Rolls in the Urban Mixed Layef as
Revealed by Dual-Doppler Radar. J. Appl. Meteor., 17, 669-676.
Mason, B. J. 1971: The physics of clouds. Clarendon Press Oxfod, p. 594.

Pruppacher, H. R. and Klett, J.D. 1978 : Microphysics of clouds and precipitation. D. Reidel Publishing
Company, p. 338.
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B8E I r¥rra—DEH*

8.1 LI

BRI SN V- ra—Rzr¥rra—rgiTh, STEEE 1,500 m LT OERBR
KRET STV ENV T2 —-DBRABNEAITOR T3,

Hardy (1969)\ Konrad (1970). Rowland (1972) iz, Zh>0BEH*HWT, BRI BT
P ERENTOMRE L 5> D « KEROHEIME OB DL THEITL Tw 3,

BIR (1970, 1972) 3R 8.6 mm LV —F THREIINZ SV ARI VBN 3 —DFKES - R4
REOHMZELZ DL THAN, ERREXOREELLOLE» S, V—SEHARRIT. BEREN
D+ ARAONERE LBRL T2 Z L 2R,

D& yENTa—3E-BREAGRICHE S TRET I L IHESN TS, Atlas(1960)
X, FR1.25ecm OV —F 2, L SEMOFTEICEE L T 2 BEMRICHES =¥
a—%2BHEL. AROBEREE X, Imile/hour TH 2 Z L 2MEL T3, %7 Meyer(1971) i,
- Wallops B® JAFNA 1% % & 10.7 cm DR ARV —5 (M 3MW) %[, ¥B-REEATRH
HECRET ZHRROLVENV LI - DOV TZRTENRELWBE 2TV, RTES L 288
B2 R T > T, Y- BRRATERD £ 7 VISYOTE R LTz, 204k Geotis (1964) 12 & 3
B BRCHES 2Lz a—OREEBET 3MRSENDH 2, FyrI—v—S5EAVTY
Ehza—DBAbMEINTW S, Battan (1963). Lofgren (1960) %X, =>¥rxrza—ix1l
m/sec BED LR « TREAE 2> T 2EE2|EL T3, %/, Frisch® (1976) X, 26D
Fy77—v—F2fn, ¥+ 7% U THERBARRNROBOBOSAREREIC DO TEHAL
Twa, |

EEFZ. 3cmEDO Ry I —v—FEALTHRRO Ly ¥ a—28HL T, HRBAOD
B, BREFRRCHEI BRI I -2 OV THN, £ Fy 77— v—F2HWT M URE
FREH - BOBRAR Eb{To7,

8.2 BHEHFEHINIBELTVLWIEL»LORSH

8.2.1 T ¥rTa—nL—ZEHH ‘
AEFTBOLYENTa—id, BEEFESEREL TV AEE2,000m UTOERBHNTREL
TOBR LV F A= MEHETCEERNZ2ELC DR £V FA— VT —FOMPOR T —
VT, KRB - BEVSEEL T3 ZEBNBRETHZ, 20 & 2RENT. HREI K OWRO B

* HIRER | EREGTER
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RMckoTRIBEEZSNTE Y, EROICH, BEICL->TH ZOHRZIZIXEAI LTV

(Konrad, 1970),

BREC3cmE R vy 77 — v —F I X 28 21T & BRI 10 km DI B i
SOREERbh2 Ly a—38llans, OS>z r¥Na— 3 REHHE 1RH
RLVTRELIUD, F5. REBREFR L VRRERD, YHREEREY L TRECIRIE L
AEHEBT 2BENEV, TOXIBIVENII—DOREBEIIFECHE. »OREBE LI
REH»SEE1,000m LNOHEDBSWIH STy Fra— ORFISEEICE» L, L
BoTRY 77 —HERREAVE L E> THERNG L OAHMNEZ L 2D . REGSEE
BEORTHREN T 2RFEEWR2, B2 ORERS.1 1R T, ORER8.1ILF)I0
R ECRELZ3cmE Ry XS V—FTEHL v ENVITa—D Ry S —HER LT —
TAATV—ZRRLIBDTH S, B~ —H—2km T MA3OETHEELTWIOT, E
BE2km TOE—ABEIX 105m, 4km TiZ 209m &% %, V=591 M CBEIL/: ZDOHD 18 K
DOy EEIIEFEERE 3m/s T, Ny 75 —#ETIX YEL(—)» 5 SKY (+) D FEZ 2~5m/s D &
BRBTRE ZEZR%, BEI0mHETIE 10m/sSEWERERES Ny 75 —HEZ b >bh
Tw3, , .

Rz, SEFRIBHNCRELLF Yy 77— - TIBIEIFBHCBEAL V¥ LT
22— 5ROIEM AR (BR) LREBEWHEORE 213 m THREIL AR - FE (ER) :
OHEZK 8.1 1R T, Mpdbhs ko, Ky 77 —HEDSRD AR « FHE & $3& THHE
L7 ER—HLTw3, ZOH. RREBE T, FHIH2 5HEDOTF ORISR Twizas, 15K
37 SMEEGE 10 m/s BEDREK E | 16 B 45 SEICIF L — 54 A b 2 ERTHRSEEL TW» 3,

B18.2 1k, [EMAEFALOMERTH S, M ERDT—F (K& 2453 &, WEAKRILL —
FY 4 +OACR 12 km OG22 1 EHERETO 15 K542 BB L Tw 3, ZORIROBEIRE X
13 km/hour ¥ % %, ‘

1981 Sept 28

W

— - o Om/s
’ o.\/-’:\oL/ \O\’I’. s
| \l’.’ o

7 16 15 14h

8.1 [IFBRSEOEE 213 m CHHEL-AR (B). B#E (F) OB,
BH, Py 75—HED»SRDZHEE 200 m R & FEOHE,
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Mt.TSUKUBA

A l%HOKA PACIFIC

OCEAN

TOKYO

TOKYO
BAY

8.2 HEALDHIFK,

B18.312i%. 9 A 28 H 9ROM EREX 2R L 7z, BRI ZILE» > DEKEBNICH > T2
BRICEDFTFHREERBIZ R > TWiz,

BI8.4121X 16 R 45 FHV — ¥ 4 b 2 @B L -ERIMRCHESI BR v Prza—D Ry 7
S —HEORMELER L, T3 —BERBVZOELALHEROBME L THESbN TV EDLS
et (MEHE), ¥y 7o —HETHDZ L, Bo& D LRz a— L LThobhTns, K8.4
PSRRIV 3 - OBEEE 2R 5 & 12 km/hour &2 D ABROME L —BL T2, B8
FAALE» S FEETH %,

ZORT I =DV —F VA P 2BRLIKOKEDRT -5 245, B8.1IKRLIZLS %
BT S LHADAESE X T D, i, FoRTE. WML & ORSEERORE Y
PEDT—FIThobiL Tz,

X 8.5k, Rt 2 —D REIBHAKER 2 ¥ v 77 —HETRL:, ZORIFHRRT I =25 —
FH4 b RBERLU, 135RCBEIL /.= —DHRENENTH 5, IERE3km HLIOHFRLa—
OEHOEEZ 1,000 m BE T, BEHE 1 km (HIOWRE 2 —ORER 500m THRRZa-—DZh
WHARTEV, B KO BH S SsbhTu 2RO Ly Prza—D o —TE&EEIX 500 m
BRET, SEEHLIRRL -3 20 2HFREL I -—HRESES 22 T3 2 E8bh b,
8.2.2 TrHNII—NREHE

Y YFA—MEEOV—FTERA STy ELT a3, TERAEFCELZE. AEREE
OEENES> BEREINEOEMICFERL TS Z EBHLLIRES TS, ZHODRREROER
BlirAKROEN L LTHEY b, Sl BITEROZE(L & BRIz D Tid, Tatarski (1961) &
Yo®ERshD, BERNCLIFEHHEIA TS, ‘
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130E 140 150
8.3 19814 9 A 28 H 09 ROt LR,

September 28 1981

140N

30

8.4 1981 E 9 H 28 BCBAIL LBRza—D F v 77 —HEFRRIZ L S PPI
BOBEZE(L. BELUNOKFERE—AEBE (m) 27T, ERIET 7 AE,

SR A F AR R
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Sept.28 1981 16h58m47s

line echo
bubble echo +1000m 4
‘ 500m Ei
[0}
[ ] 1 I
4km 2km Radar
Distance ( Azimuth 270°)
%/
5 2 05m/s

8.5 REIBHIC X 3 Ny 77 —HERROWER, B 3 km HLXRz a—
T. B 1 km R ERZ a—TH 3,

INODERT, BLEMBELLR30EF., FRShZV—FOEE LEAOEE (K) L DBEFET
Hb, VE.HEALLERIZZ.Icm RO T, ZOEE Q) T 3E 0BT, K~4z/2 »»
S4emt B, RRPORNDENOKRES (L) I, BEBROCIL=1cm BERDO T, ZOK
DEHE K=27/L 25 6.3cm™ £, LiehtoT, L—FERICHT 2 HEITEAORABR
IDPNEVELRY, BRI, BITRORLIHE) V- RE2BREITE2 Z itk 3,

RECFHBE BB DIk, v — 5 OBAREN & REHED b DOREBE L OBRTH 2, —iz, &K
Hf» ORIy BN a—0ORKETEEDEIZ 107 cm™ DRI/ L T %, Hardy S0 8
HRRTY., CORHEEDMEIZ 1004~10"* cm! DAL THB D, Ry F5—1r—Fik, B
Bt 5 km CREEE 100 e BE 2 THRAITE 2N 2K TWwB DT, 2 ¥z a—D8H
DURETH 5,

8.3 BH -BRFIL>RH

B BEESSOL—FREZDVLT b % OBABNSD . ThoDL—FRECLERE
@kgé%ﬁmi%mowf%&Enfméokﬁ\:hé@&%@ﬁ%ﬁﬁ@%?ﬁﬁﬁb—%
TROOTAED & 5 CHERN KAMERERD 2 2 L dEETH 3,

MCEHE 8.2 &, FIR/IIR ECREL723ecmEF vy 77—V —F2RHVTHHALZEHE» S
Dra—DRy 75 —HED 1 TH3, 198210 H 4 HOEMIX 5 m/s BIRDEREF D ORI
2, OREBESIRFELLEI OB yENza—BHlEN TS, I5RE L D FBENHE 3 &
BT UL T I— bR Uiz, 16RT €13 R, 13X A CHRIGEVREBIC R D . T
BEES2WERLEEIRHAT I I6F20006 17TR 10 HtEHE TCeBEla iz, OKREHES.2
DFy 77 —FEEHD L, V—FTETAEDHSHL TS YEL (—2m/s~—5m/s) &L —
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FhomEEHEAEDH S5 LTS SKY (+2m/s~5m/s) b3, @HMITBEL Twd, ZDI L
. REMEBSBEICHENTWBEDTIERL, MATWSE ZLE2RLTWS, BE, #l HEIERI
RBE, VA MBEICERD b R0sh Sbi, B LRSTREICRZIEETHE, V-
FOEFRMNA 1.5 ETHALTWAOT, FHE 15km TR E—-AFEIR 400m ik b, BHEIH
FE»OHRE 400m QBN TRA TS Z L1272 5,17 I 30 43 HEM 3m/s BERCZS L. b
VRHFRZARY, VIS EEHOSOREES. IR LI BRI VENZI—-DEEER D, i
EH82DL53RFy 7S5 —HERMOB CHHEBRAL TBD ., IELAL I6EH»S 17TROMOD
W ERBIEHRICE 2B bL T3, 204, BOREEBbN2 Fy 7S5 —HE 10m/s
ARO[ —b LIELIEHRAL THY, BRICL > TREERTE Kb H 2,

Glover % (1966) 13, #8.110RL 7 &5 2itke b ol ¥ 2ZdicRiZ L T v — 5B 21T
W, B8.6DLSRV—FERMNORHAFEROEEL2RD TV,

REERIZ. #R 10cm v—F T bR, BT 102em? BE, 3cm B TR 107 em*BE L i
D 1IEOEAEMIZ 10 km BEIEL 2, BTR3IcmECTloa? BEORHNER L5,

B18.6 05, REHIEM o (cm?) LV —F R A (cm) LD, P> R TR e=CA2T,
BT o=CAOLLPIBIRIZH S Z Lb3bd 5,

V=S kBB B E OBABINE S E TR TS D L — S EOREE LB TE B 1 —
SORRE EbSRRET 5 BES DD,

84 ¥ ¢ ¥ ,

BE3mMOR Y 75— —F AT L ERED LY ¥ L a—i2Don TR L, 5
ETH BEMDPS Ky 75— — 52 A0 RBHSRAICTbIS X5 X8> T & Fy 7 —
VSRRV IR E-T, REPBEEOA LPERICE 2o fERDO V- L . BHIR
Eomr kb, FHOERSbsah, AIEELEN>TETWE, Thbb, Py /7 —HET—
FERVRZILIZE->T, 9V RTa—RELS Y, T2—OBEHE, HhzARCEHITS
20T, REMEBERAL LTEHRT - THB I b olz,

Ry 75—V —87 - LGEORT - DHEEATL, BRZ VYL a—DREEIR. &
LEHREBEIL. NESAOBEE BIERI/NZIVEEZISNS, Z0LSRBERELEIT TS 2

#8.1 RBH - RO

B H | VoR&(m) |EOoRkE(m) | & E() & & 2(%)

4 10.0 5.0 1.0~1.5 64.1
B 3.0 1.9 0.14 60.0
ik 1.0 1.5 0.08~0.11 66.3
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~4 L t 1 bt igal 1 L 1ot 1 S |
10 1 10 100

Radar Wavelength (cm)
X 8.6 Vv—FWREHTHSbLIREED LV — ¥ REIEH.
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L2k o T, BNTRLT: 2 RO RASEOBASER TR L 52, 7

B/E, OKREES.L 8.2 2HET 2 b, WRENFH» S ORFLRH, B v 5 OREIZHS
DPIRRD bR, BERENORRENTD & OREE, fiRL7: &> CHHE, [REL X
WHBEDH B Z L b oTWw3Ed, Fy 75—V —FBAKERZ E» S b, BRARROARC
Ko TREBELC TR LEZLONRYTHS S,

HAREOWMRICL > T, BH, BRLOV— S REFEBROAZ S HIZZbLo>TETHY,
V=Y BABEATR TS, §%. 2ho RREOTHERANS OOBRRBEHFRLLT
VS BERSFIShTL 2 LBbhb,

& £ X ®

Atlas, D., 1964 : Angels in focus. Proc. 11th Weather Radar Conf., 2-5.

Battan, L. J,, 1963 : The vertical velocities of Angel echoes. Proc. 10th Weather Radar Conf., 309-315.

Frisch, A. S., R. B Chadwick., W. R. Moninger. and J. M. Young, 1976 : Observation of boundary-layer
convection cells measured by dual-Doppler radar and echosonde and by microbarograph array.
Boundary-Layer Meteor., 10, 55-68

Geotis, S. G.f 1964 : On sea breeze “Angles”, World Cont., Radio Met. Inc, 11 the Weather Radar Conf.
6-9 |

Glover, K. M., K. R. Hardy, T. G. Konrad, W. N. Sullivan, and A. S. Michaels, 1966 : Radar observations
of insects in free flight. Science, 154, 967-972

Hardy, K. R., and L. Katz., 1969 : Probing the clear atmosphere with high power, high resolution radar.
Proc. IEEE,, 57, 468-480.

Konrad, T. G., 1970 : The dynamics of the convective process in clear air as seen by radar. J. Atmos.
Sci,, 27, 1138-1147. '

Lofgren, G. R., and L. J., Battan, 1969 : Polarization and vertical velocities of dot angel echoes. J. Appl.
Meteor., 8, p. 948.

Meyer, J. H., 1971 : Radar observations of land breeze fronts, J. Appl. Met., 10, 1224-1232.

Rowland, J. R., 1972 : Intensive probing of clear air convective fields by radar and instrumented drone
aircraft. Proc. 15th Radar Meteor. Conf., 321-326 )
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York.
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BIE FROBW*

9.1 BFLsIc

MR BESE WRBE SRRV — 5 £ 7213 (ML — 51212 sea-echo & 3 V21X sea-clutter &
HEN D, WRICL ZHEL I —235 3 2 LBD ST Wiz, BIZIEFH (1962) IXZFIRL —
FEREAWT, KHBE (1967) @FEELY — 5% HvT, BRICk 3 BORHKE L — 5128 2 sea
-echo DR E 2 R REBENOMCEMEN ZBFESDH2 2L 2HEL T3, 20% HBc L2
BREH L v —5 L OBRE» TR bz, B2 THKE - Hig (1978) BELILV—F L KED
B L OEEE, KH - F (1979) BERAZORKLV — S RUOE s B —F L EEALTE S
W E DB TR o, LOLHEL bZEBENEILTUHEBTHAL RV L 28ELT
w3, ZEEHNBERBLID S, DLAEBERE LWHABEESEDZ bid, BIF - B (1982) OBED
BHERICL>THRINA TS,

KRV — 5 DN ABE— BRI us T, FEEEMEREIEE m Th2, BOBEOERITLEED -
LBV, ZITIDNNNVAREE»S T2 L, PPIEHETED S LD D/F -V 52HD T BT
&2, Bz I3y — S EEBAMERE SR VO T, FHR (1977) O X215 ) OEACEREZE
T 2Ze8TES, MMOKITICE > T, BEOLHEHOKEESMEMS 2 Lix, FEXCKYIT
H5, o THMHLY —F D PPIEEICTZ SR DY — VRN LC, BEE2HET 2H/E LT
b Twd (FKEFfh, 1985),

Fw 75— —%2 X 3BOBANL. 7 XU & ® Johns Hopkins X% ® Pidgeon(1968) iz & -
TIIRbNOTRIITHS S, HiC k2 EBEAORE X, KHREDHTHEERE CRIEL 2
BOIDEL KK 1I~3m/s DIETH o7z, TAVHBETYL N v 77— Vv = Z2HAWRENIRZT
bhTw3 kI THZH, FHRAOKREDE D AREINTVERY, ‘

S[URTFFERTIE 1980~1982 iz, BHRFEE XA L £FT. BEOCNYF (B.6cm)DF v
75— v —F 2R THBOER 2177 - /2 (Shibata fii, 1985), ZDHER» SHEDRZHK O
OEEBBEET 2 L 2RI L, Z 0%, [EBHFERTIE 1984, 1985 FE kT L EEIC X N>
F (3cm) OFAB R v 77—V —FE2HE L. KROBHETR o7 (BEIX 1985 FEDH),
ZZTIE 1984 EEDOBRHKER T DV TR, 1985 FEFWX DL TIRFIOBEICHRET 5,

9.2 HFBIFI>BANES
na1aﬂ%@v—yEMEmwtﬁmm%@mE%aLtoA@%@ﬁ%&ﬁ#m%ﬁutx

* SEH BBERTRE. BIF R RRTE LSRR
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— 3610
100 200 N
\‘ \\
KASHIMA \ ‘ 3600°
S
\
HAZAKI ' {! 3550
y \
\_\‘ \_\
. / o .
CHOSI | i 3540
/ \
I‘ ]
" 3530°
0’ 10 KM 20 30 ‘
140°40° 14050 141°00 14110 E

9.1 BRMEROMER

NYE (Bem) DRy 77— —% BR$TFHAKIRE. C IRRMAFYEI RO FIEICR
BL w2 SRBAMESR. D RBEFIEFEELHOCAYF Ry 79— —5 E 382 BEE
BROBESHAEBIH CHL,ADL—F D7 5 F OB & XHEE» S 20m Th 3, Y13 iz 355
H SEFEHEID 12 155" F TR2 Z &I TE %, WIROBRMERITFELHED Ficdh D BrAdiitE
DB, 2 THONZAEIE LA LIZIFEL L EE L 50D, BE B ->TH3HE, Ky
7T — 1 — TRl - 7RO AR 13 IR O BGE » 12125 L b o 7z,

BUfix 1984 42 11 A 20~22 H, 12 A 5~8 HizfTk o7z 9.2 i 2 D DO WKz 513 5 R
FRETH 5, [ERE X0 OB TREET, BOBHEITIESHHRSER L TREITR 572,
L L ZOKBEREE L b BB T, £BCKLHEL, 11 A 20 B, 12 A 5~6 HIC3fsKE-> T
Wiz,

9.3 BAIRR
9.3.1 Fy75—=2RJ I

By 75—2~7 MU, V—F D7 Y7 FOSMEEEL T, BRShELQ Y7 F L M-
THET 2, ZOLV—FOB0EL AR 2,000 H, T, 1 EOR D AAEREL 0.6 20T, 2
NENL200ED L, Q¥ 7 FAsBons, 209 bHHO 1,024 HTO0LQ v 7 F izl
T 7=V 2Z@MERACT, AT hApikDd S5, M9.31k20 14T, Lo 1 S0
236 LHbETHIL TS, MOARI Y —FITGED L FATH %, Bk 1984 4211 F 20
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X CHOST
DATE 1984 11 20
10 - TIME 12 H
RANGE 6250 M
- DIRECTION g0 DEG
S oA SEA ECHO
o RAIN :
o -10 4 '
Y MM
-20 4
‘30 T ) T ¥ ]
15 10 5 0 -5 -10 -15
M/S (TOWARDS RADAR)

9.3 XNNYFFYZFI7—V—FTREIENIZR Yy S—27 h L

HIEFT, E—20K7X 90, M1 —0.5 TH 2, $hFHIARRE K & 2 & ¥4 3mm/hr DR
Do T, K9.2 2B8BICT 5 L, ZOEOEARILET, FEiZ 18m/s TH 2, K9.3 %A
e, V=FIGEDL AR, HEMN2.6m/s £, 10.5m/sD2DODE—r 08352 bbb,
FIERFEROR %2, BERNBEORF2EDLTWEEEZOND, TDES KRy FT—L—
Fid. WEOHSIED OTHBORNEMBEORNZXFTE 2 LN8TE 3,

9.3.2 REHME - Fy/5—RECBLAR - - 5 0EE

ZOVv—Fi3 PPIEE T, FHOZEBREL Py 7S —FEOKRE IPEHTERZNERS
N, KEAR T B> T 5, HREEI.1INZOHTHS, HEHZ 1984 E 12 A 6 H 14 BT, A
BALFRN 14 m/s THZ, ZEBELE Py 77 —HEIT L bICBFITIERIZSE L ThHs, BED
ik HB E, ARCEREEL A SN, FRICERITAORENTETH 2 AABAE S, AR &
FSHRIBLTWR Z EDbn 5, ,

WEERINZEFEEL Ny 77 —HEMELRE L ERO &b o CHES L L 2T,
9.4 BZDRRTH 2, FHIFFIFC B HET, FARIEOBEDAEATH B ", BIEHE
i PPIEH CHRES 1 & 2 OMIOIEEE L EHE L, B km Th 3, HIERRSRVBEED AT
Rolie Ry 77 —HEIIN I3 CHAONIHKBRORKOE -7 DETHZ, ZOER, v—F b
SOEM3km DD TH2H, MRIFEMIPFVEELL L, K454 L, ZEEE-F vy
IS -—EELDCEE LD VELEE L HESREW I ttbh s, BEEOHENEL RS 220
FRBSEZS>N5,121 128 6 HORFD & 5o, EARHRHISER LILE S S D 10 m/s DT

*  BEHSTEL Y OHE, FHORENE EORE LOBREARL TR 22 THETH 5 SBHAL,
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BRWT-DIZ, EEBPEL R TuBWHNEENTHEIE, 512 11F2HDES 1K
A2 H» 5 ItEORAR EHFHITEEIELR>TVEDI, BRESFOFINEENTVRE I ETH
%,

— Iz AST A S EIESR (20~80°) IZB W TId. <A 7 0 OEE I 1) 1% HEELIE Brage 8
Bk 2L wbn T3, L LSEO X 5 ASA 90 B0, 7> 7 F 2 AFHEIC AT -8
TR, BEBEIZP b TwRY, M9.40FERE., BEMARERIC L >TESBITEL
ZINERETHY, ZOWRIKERFEOEBCHE VHEINTROEELZIITWS I L ERR
LT3, ZOZEiX 18 FEOBHER ORI T2,

9.3.3 AENKEVED N v T —EE & HERE DESICER

11 A 20 BFE1Z 20 m/s 3EV LD BAHN T oo BRI BEL LR E ST 5 Tlodey
M9.51ARI—FhoHAaM-THN Y 77 —HELZEBEON 10 HHOZHTH L, K
DESEET, FHRETHD, BEOHSEL— S5 HAT, EBE<A FATHB2. B
HESS5RAZL>THb, BZIERKI.3 LRALT, E—2DAMETMALRICTH S, FFy
P —HEEBD L, KK I~5m/s TH B, BL10~14m/s DR E B lERH SN2, HHTH 3
B, ZRRHEEIC L RS DREL L BOES THRENARE» S ORE TR ZVr EEbILS, %
DFE, BELHL B> TVE LI WAL B,

WICZEFEEEDARY MV ERD T, EORENRA S —VREBRT 2 »RARTH, ZOV—5
DrOVAIEIR 1 us T BEEESMRREIX 150m Th B, H-> THOBDOEES 150m BT b DI,
V=Y OMEOEMICEEFES LR EHESN S, —RICEBOFEDOER L £ A T iz kAL
T3,

L:—Zg;-’r2 v : (9.1)

I CeRENMEETHZ, L% 150m L T5 e, TRIWI0HTHE05, LOWKE L O#HH
rERE. A 10 BREMTOLODRACY bVOERNEWEEDbNS, K9.6 12V —F DIRE
DAY MERLE, ZOR»S, AHORWH DOEFHNEBT 2 Z Llbrd, ZOKTH
HOEHLFTEEEEL TR0, HAMYBESFE L Bbh s, —F. ARAOHSEED
WEA~S FAVER 9. TR U, ORI S BIH 5~6 I AROE— 2. B 10 Biige > o
DDOE—IBH6NE, F9.6 L 9.7TRMELTAZE, V—FDREREDARY MLIX, K
AT PVERBLTOBEWI ERb» 5, HUFEE, SVRABO/NS WL —FICHERLZRE
573 »OREIX. FROFABCERINL TV S,

9.4 2 & ®
COWMETIREIR 1984 EE TR bNUIBHFBRIC O Tz, Bl 1985 FF b Tabh
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DOPPLER VELOCITY

INTENSITY

K[RPIETEMBE $£195 1986

T T T T T T T

TIME (min)

9.5 Fv 7o —@ErmEOERIDS 11120 8 125

POWER OF INTENSITY

40~

30

201

N =

T T T T T T

50 30 20 10 5 3
PERIOD (sec)
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Figure Captions

Photo 2.1 Doppler PPI echo display, elevation 3.3°, range marker 20km, 09h 02m 23, June 1981.
Photo 6.1 Example of PPI display showing horizontal distribution of Doppler velocity observed at.

040626 JST, January 25, 1985.

Photo 6.2 Example of REI display showing vertial cross-section of Doppler velocity observed at 034821

JST, January 25, 1985,

Photo 7.1 Chaff echoes of X-band Doppler radar on 16 Oct 1984 at 12: 47:-59.

Photo 7.2 Same as in Photo. 7. 1 except at 13: 08: 21.

Photo 7.3 Same as in Photo. 7. 1 except on 18 Oct 1984 at 14: 02: 20.

Photo 8.1 PPI display of Doppler velocity field showing angel echo motion at 175930 JST, October 3,

1985,

Photo 8.2 PPI display of Doppler velocity field showing insect-like motion at 164230 JST, October 4,

Photo 9.1

Fig. 1.1
Fig.1.2
Fig. 1.3
Fig.1.4
Fig.1.5
Fig.1.6
Fig. 1.7
Table.l.1
Fig.2.1
Fig.2.2
Fig.2.3
Fig.2.4

Fig.2.5
Fig. 2.6

Fig. 2.7
Fig. 2.8

Fig.2.9

Fig.2.10
Fig.2.11
Fig.2.12

Fig.2.13
Fig. 2. 14

1982.

Sea clutter shown on PPI display. The photography above shows intensity, and the bottom one
Doppler velocity. 1t shows the north-east wind.

Basic system of the block diagram of the orthogonal phase detector.

Vector represenation of Doppler radar return.

Aliasing effect of Doppler frequency in pulsed radar system.

Doppler spectra of precipitation echo. (Left) non-aliasing, (Right) with aliasing.

Block diagram of the 5.7 cm wavelength Doppler radar.

Block diagram of the pulse pair processor.

Block diagram of the 3.1 cm wavelengh Doppler radar.

The characteristics of the programming language.

Geometry of scan for wind measurements by VAD technique.

VAD pattern made by wind and particle’s fall speed.

VRD pattern accompanied by aliasing effect.

VAD patterns with examples of actual results. (Left) no turbulence, (Middle) with turbulence,
(Right) with non-uniformity of fall speed.

Correction of VAD pattern accompanied with data discontinuity in azimuth direction. (Left)
before correction, (Right) after correction.

Height distribution of standard deviation for VAD pattern shown by elevation angle as
parameter. 21h July 2, 1980.

As in Fig. 2. 6 except for 09h July 9, 1980.

Comparison of wind profiles between radar of several elevation angles and sonde. 21h July
2, 1980.

Comparison of wind profiles between radar with elevation angle of 30° and sonde. 21h July
2, 1980.

As in Fig. 2.8 except for 09h July 9, 1980.

As in Fig. 2. 9 except for 09h July 9, 1980.

Standard deviations of radar wind data for various elevation angles compared with sonde
data in 1980.

Relationship between correlation caefficient and error rate, 9$h June 12, 1981.

Height distribution of errors for VAD patterns shown by elevation angles as parameter. 05h
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Fig.2.15
Fig.2.16

Fig. 2.17
Fig. 2. 18

Fig. 2.19

Fig. 2.20
Fig.3.1
Fig.3.2

Fig. 3.3

Fig.3.4

Fig.3.5

Fig.3.6
Fig.3.7

Fig.3.8
Fig.3.9

Fig. 3.10
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June 12, 1981. (Left) correlation coefficient, (Right) standard deviation.

Correction of data missing of VAD. (Left) before correction, (Right) after correction.
Height profiles of correlation coefficient before and after correction of data missing of VAD.
09h June 12, 1981.

Comparison of wind profiles between radar and sonde. The radar data at altitude higher than
that shown by the arrow was obtained by correction of VAD data missing.

As in Fig. 2. 9 except for 09h June 12, 1981.

Geometry for observing the velocity of a raindrop V by two Doppler radars. V, and V, are
Doppler velocities observed by Radar 1 and Radar 2, respectively. R, and R, are distance
between raindrop and radar.

Location of the Doppler radars. The observation domains are shaded.

Track of Typhoon 8124 together with its central pressure.

Synoptic charts at 500-hPa level and at sea level for 21 JST on October 22, 1981. Solid and
dashed lines represent geopotential height (X10m) (or sea level pressure, hPa) and
temperature (°C) (or equivalent potential temperature, K), respectively.

Contour map of equivalent blackbody temperature observed by GMS for 2040 JST on
October 22, 1981. Contours are at 20°C intervals. Light and heavy shadings are areas with
temperatures below—60°C and —70°C, respectively. The hatched shading indicates the core
of the rainstorm. The position of the center of Typhoon 8124 is also shown.

Radar echo map observed by the Mt. Fuji radar and vertical profiles of potential temperature
6, equivalent potential temperature e, and saturation equivalent potential temperature fe*
at 21 JST on October 22, 1981 at Sendai, Tsukuba, Hachijojima, Wajima, Hamamatsu,
Shionomisaki and Chichijima. Wind profile is also shown. Full barb for wind is 5ms™*. In
shaded areas radar reflectivity exceeded 32 dBZ. The solid circle indicates the effective
position of the Hamamatsu upper-air sounding which was made about one hour later than
the indicated time.

Local map of the rainfall amount (mm) during the previous one hour, wind velocity, surface
air temperature (°C) and the position of convergence line at 18 JST on 22 October 1981. Light,
heavy and solid shadings indicate areas with hourly rainfall amount of more than 8 mm, 16
mm and 32 mm, respectively. Surface air temperature is indicated only in the southeastern
part of the Kanto district where the land is relatively low. The convergence line is indicated

. by a thick dotted line. The wind velocity at Mt. T'sukuba (876 m above sea level) is shown

by a bold arrow.

As in Fig. 3. 5, except for 21 JST.

As in Fig. 3. 5, except for 24 JST. The axis of an elongated divergence area is indicated by
a double line.

Record of the rainfall intensity meter at Tsukuba.

Relative positions of T'sukuba and the cross-sections (C,, C, and C;) in Figs. 3. 10-3. 12 to the
typhoon center. Circles indicate the cylinders in which the mass budget was calculated.
Radar echoes observed by the Mt. Fuji radar is illustrated schematically.

Mesoscale features of the rainstorm in the northern part of the rainstorm. (a) NW-SE
vertical cross-section of reflectivity (dBZ) and Doppler velocity (ms™!) (positive north-
westward). Bold arrows on the abscissa indicate the position of the surface convergence line.
Precipitation echo in the blank area on the northwestern side was contaminated with ground
clutter. (b) Time-height section of reflectivity and vertical air velocity. The samples were
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Fig. 3.11
Fig.3.12
Fig.3.13
Fig.3.14
Fig. 3.15

Fig.3.16
Fig.3.17

Fig.3.18

Fig.3.19

Fig.3.20

Fig.3.21

Fig. 3. 22

Fig. 3.23

Fig. 3.24

Fig. 3.25
Fig. 3. 26
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collected every 30 seconds. Solid lines in the lower part are isopleths for 4, 2, 0, and —2 ms™*.
(c) Cylindrical representation of Doppler velocity and mean vertical velocity in the circular
area and vertical profiles of horizontal divergence and vertical velocity.

As in Fig. 3. 10, except for the middle part of the rainstorm.

As in Fig. 3. 10, except for the southern part of the rainstorm.

Horizontal distribution of reflectivity at the 5-km and 2-km levels in the southern parf of the
rainstorm.

Schematic illustration of the rainstorm which occurred to the north of the center of Typhoon
8124 (Gay) in the transformation stage into an extratropical cyclone.

Track of Typhoon 8305. The location of the storm center and the central pressure are
indicated every 24 hours.

Weather charts at the surface (a) and at 500 hPa (b) at 0900 JST 17 August 1983.
Distribution of radar echoes observed by the Mt. Fuji radar at 0700 JST 17 August 1983.
Arrows indicate the location of the rainband.

PPI pattern of reflectivity observed by the Tsukuba 5-cm Doppler radar at 0710 JST 17
August 1983. Elevation angle is 0.9°. Arrows indicate the rainband under discussion. Contours
start at 20 dBZ with a 5 dB increment. Areas with reflectivity greater than 30 dBZ are
shaded.

Hodograph of mean winds deduced from the dual Doppler radar observation. The mean
motion of echoes in the rainband Ve, the storm center motion Ve, and the echo motion
relative to the storm center Vec are also shown.

Vertical profiles of potential temperature #, equivalent potential temperature fe, and
saturation equivalent potential temperature fe* observed at Tsukuba at 0830 JST 17 August
1983.

Horizontal sections of reflectivity and horizontal air-flow relative to echoes in the rainband
at 0.8 km level (a), 1. 5 km (b), 2. 5 km (¢), 3. 6 km (d), 4. 5 km (e}, and 6.1 km (f) at 0741 JST
17 August 1983. The increment of reflectivity contours is 5 dB. Areas with reflectivity greater

.than 30 dBZ are shaded. Mean wind at each level is indicated at the bottom of the figure.

Solid squares indicate the locations of Doppler radars.

The location of the composite cross-sections of Fig. 3.23~Fig. 3.28. The composite cross-
sections are made in the area enclosed with the solid line A-A’-B’-B-A. Stippled shading
indicates the area with reflectivity greater than 30 dBZ at 2.5 km level. The dashed line C-C’
indicates the location of the REI scan by the 3-cm Doppler radar as shown in Fig. 3.29. The
observation domain is divided into three parts, the outer side, the rainband, and the inner
side.

Composite vertical cross-section of reflectivity (Ze) in the radial direction from the typhoon
center. The cross-section is made from the data shown in Fig. 3.21. The composite area is
shown in Fig. 3.22. The contour interval is 5 dB and areas with reflectivity greater than 30
dBZ are shaded. Horizontal axis is indicated by the radial distance from the storm center.
As in Fig. 3.23 except for the radial component of relative horizontal wind to the echoes in
the rainband (Vr'). The contour interval is 1 m/s. Positive areas are shaded. The dashed line
shows the contour of 30 dBZ. .

As in Fig. 3.23 except for the tangential component of relative horizontal wind (V§").

As in Fig. 3.23 except for composite divergence. The contour interval is 2X107*s™. Positive
areas are shaded.
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Fig. 3.27
Fig. 3.28

Fig.3.29

Fig. 3.30

Fig.3.31

Fig. 3. 32
Fig.3.33

Fig.3.34

Fig.3.35

Fig. 3. 36

Fig.3.37

Fig. 3. 38

Fig. 3. 39

Fig. 3. 40

Fig. 3. 41

Fig. 3. 42

Fig. 3. 43

Fig. 3. 44

Fig. 4.1

Fig. 4.2

Fig. 4.3
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As in Fig. 3.23 except for divergence deduced from Vr’.

fos in Fig. 3.23 except for composite vertical velocity (W). The contour interval is 0.5 m/s.
Positive areas are shaded. v
REI pattern of reflectivity (a), and Doppler velocity (b) observed by the 3-cm Doppler radar
in the direction of 20 at 0737 JST 17 August 1983. The location of this section is indicated
in Fig. 3.22. The contour interval is 5 dB and areas with reflectivity qreater than 30 dBZ are
shaded. Note that the vertical exaggeration is different from Fig. 3.23~Fig. 3.28. The dashed
line in (b) indicates the contour of 30 dBZ.

Horizontal sections of vertical velocity at 3.6 km level. Solid lines show contours of updraft
starting at 1 m/s with a 2 m/s increment, and dashed lines show contours of downdraft.
Track of Typhoon 8514. The location of the storm center is indicated every 6 hours and the
center pressure is indicated every 24 hours.

Weather chart at sea level for 21 JST on August 30 1985.

Weather chart at 500-hPa level for 21 JST on August 30 1985. Solid and dashed lines
represent geopotential height (X 10 m) and temperature (°C).

Radarecho map observed by the Tsukuba radar on August 30-31, 1985. In hatched areas
radar reflectivity exceeded 30 dBZ.

Record of the rainfall the intensity meter at Tsukuba.

Time evolution of the rainband observed by the Tsukuba radar. Areas in which radar
reflectivity exceeded 35 dBZ are shown. In solid shading areas, radar reflectivity exceeded 40
dBZ.

Doppler-derived horizontal wind and radar reflectivity. Solid lines are isopleths of radar
rreflectivity at 2.5dB intervals. In hatched areas, radar reflectivity exceed 30 dBZ.
Horizontal sections of divergence (a) at 1 km (b) at 3 km and (c) at 5 km. Solid and dashed
lines are isopleths of convergence and divengence starting at +5X107*s™! with 1X10-3g!
increment.

Locaton of the composite cross-sections of Fig. 3.40-Fig. 3.44. Stippled shading indicates the
area in which radar reflectivity exceeds more than 30 dBZ at 3 km level.

Composite vertical cross-section of reflectivity (Ze) in radial direction from the typhoon
center. Isopleths are 2.5 dB intervals and areas with reflectivity greater than 30 dBZ are
shaded. .

As in Fig. 3.40 except for relative wind to the rainband (Vr). The isopleths are 1 m/s
intervals. The dashed line is isopleth of 30 dBZ. Positive value indicates the flow from the
storm center. )

As in Fig. 3.40 except for the tangential component of relative horizontal wind (V 8). Positive
value indicctes the flow to west.

As in Fig. 3.40 except for composite divergence. The isopleths are at 3X10-*s™! intervals.
Positive areas are shaded. , )

As in Fig. 3.40 except for composite vertical velocity (W). The isopleths are at 1 m/s
intervals. Positive areas are shaded.

Chart of surface pressure at 21JST on 25 September 1981. Isoplethe of surface pressure are
at intervals of 4hPa. )

As in Fig. 4.1, except for the chart of 850hPa. Solid lines indicate contours at intervals of
60m. Dashed lines are isoplths of temperature at intervals of 3°C.

Vertical profiles of potential temperature 6, equivalent potential temperature #@e,- and
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Fig. 4.

Fig. 4.

Fig. 4.
Fig. 4.
Fig. 4.

Fig. 4.
Fig. 4.

Fig. 4.
Fig. 4.
Fig. 4.

Fig. 4.
Fig. 4.
Fig. 4.

Fig. 4.

Fig. 4.
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saturation equivalent potential temperdture fe* at Tateno at 2030JST on 25 Sepetember
1981. o

Radar echoes by the Mt. Fuji radar at 21 and 23JST on 25 September 1981. Stippled and solid
shading indicate echoes the intensity of which is equivalent to precipitation intensity
exceeding 4 mmhr~! and 16mmbhr~!, respectively.

Distribution of precipitation amount in the previous one hour observed by the Automated
Meteorological Data Acquisition System from 23]JST on 25 Sepetember 1981 to 02JST on 26
September. Dashed lines are isopleths of precipitation amount of 5mmhr~*, and solid lines
are isopleths of precipitation amourt starting at 10mmhr-! with 10mmhr—! increment.
Time sequence of radar echoes by Tsukuba radar the intensity of which exceeds 35dBZ from
2113JST on 25 September 1981 to 0223]ST on 26 September. The cross indicates the position
of Tsukuba radar.

Reflectivity and Doppler velocity of the 2-km level at 2349JST on 25 September 1981. The
isopleths of reflectivity are at 5 dB intervals and regions with reflectivity exceeding 35dBZ
are shaded. The isopleths of Doppler velocity start at =1m/s and its intervals are 2m/s.
Regions with positive Doppler velocity are shaded.

As'in Fig. 4.7 except for at 0058JST on 26 September 1981. The solid line which extends to
C indicates the direction of the vertical cross section in Fig. 4.12.

As in Fig. 4.7 except for Doppler velocity at 3, 4, 5-km level at 0058JST on 26 September.
As in Fig. 4.7 except for 0228]ST on 26 September.

As in Fig. 4.7 except for Doppler velocity at 3, 4-km level at 0228]ST on 26 September.
Vertical cross-section of Doppler velocity (a), and reflectivity (b), in the direction 175.8°. The
isopleths of Doppler velocity start at —1m/s and its intervals are 4m/s. Regions with

- Doppler velocity below —15m/s are stippled. The isopleths of reflectivity are at 5dB

14

15

17
18

19

20

intervals and regions with reflectivity exceeding 35 dBZ are stippled. Dashed lines indicate
noise level of reflectivity.

As in Fig. 4.7 except for at 2237JST on 25 September.

Distribution of wind velocity observed by the Automated Meteomological Data Acquisition
System from 23JST on 25 September 1981 to 02JST on 26 September. Thin wind symbols
indicate 1m/s and thick omes indicate 5m/s.

Map of surface temperature ("C). L, X indicate the position of the cyclone and the center of
cyclonic circulation. Surface air temperature is indicated only where the height is relatively
low.

Surface chart for 03JST on 28 January 1985. Isobars are at 4hPa intervals.

.Cloud photograph of GMS-1I infrared imagery at 03JST on 28 January 1985.

Time sequence of composite-radar echoes by the Fukui and Niigata radars from 03JST to
06JST on 28 January 1985.

Time sequence of radar echoes around the observation area of the Doppler radar at
Kanazawa by the Fukui radar from 0330JST to 0700JST on 28 January. Elevation angle is
1.0°. The observation domain by Doppler radar is enclosed by a circle. Isopleths indicate
reflectivity converted into precipitation intensity at 0.25mmhr~! intervals. The areas higher
than 1,000m above sea level are shaded (0330JST and 0700JST). The location of cross
sections in Fig. 4.21 is indicated by a solid line.

Vertical distributions of potential temperature 8, equivalent potential temperature fe and
saturation equivalent potential temperature fe* before the passage of the cold front
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Fig.4.21

Fig. 4.22

Fig.5.1
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(0230]JST) and after that (0830JST). Vertical distribution of winds is also shown.

Vertical cross-sections of reflectivity (2) and Doppler velocity (b) nearly perpendicular to the
orientation' of the cold-frontal rainband. Time advances from up to. down. Isopleths of
reflectivity are at 5dB intervals. Regions with reflectivity exceeding 30dBZe are shaded.
Isopleths of Doppler velocity are at 2ms™ intervals. Regions with positive Doppler velocity
are shaded. Bold arrow on the abscissa indicates location of convergence area.

Time variation of -meteorological elements at the Doppler radar site from 04JST to 07JST
on 28 January 1985. °

Vertical profiles of potential temperature 6, equivalent potential temperature fe and

-+ saturation equivalent potential temperature #*e and hodograph observed at Tateno 0830JST

Fig.5.2
Fig.5.3

Fig.5.4
Fig.5.5

Fig.5.6

Fig.5.7
Fig.5.8

Fig.5.9

Fig.5.10

Fig. 6.1
Fig. 6.2
Fig. 6.3
Fig. 6. 4
Fig.6.5
Fig. 6.6

Fig.6.7

27 JULY 1983.

Time sequence of the line echo observed by Tokyo radar. (1400-1600JST 27 July 1983)
- Distribution of horizontal Windsv V, and reflectivity Ze (1449, 1503 and 1524 JST ; 1.0,3.0 and

5.0 km in height). The mean wind at each level is shown at the right-hand bottom of the
figure, and the scale of wind vector at the left-hand bottom. Contours of Ze are drawn from
15 dBZ at intervals of 5 dB. Areas exceeding 40dBZ are shaded. Small squares indicate the
location of '3 and 5cm Doppler radars. ]

As in Fig. 5-3 except for the wind subtracted from the mean wind at each level V’.
Distribution of surface temperature determined from AMeDAS at 1500JST 27 July 1983. The
location of the line echo is shown by stippling. »

Distribution of vertical velocity w and reflectivity factor Ze. The times and levels are the
same as in Fig. 5-3 Solid lines show updraft, and dashed lines downdraft.Contours of w are
drawn from * 1.0m/s at intervals of 5 m/s. Contours of Ze are 15 and 40 dBZ, and areas
exceeding 40 dBZ are shaded.

As in Fig5-1 except for at Tateno 0830JST 3 August 1984.

Time sequence of the thunderstorm echo observed by Tokyo radar(1643-1800JST 3 August
1984). Dashed lines show the location of echoes at the times below.

Distribution of horizontal wind relative to the moving thundorstorm Vs, and reflectivity
Ze(1719]JST 3 August 1984 ; 1.0,2.5,4.0,5.5 and 7.0km in height). The movement of thethunder-
storm is shown at the right-hand bottom of the figures. Contours Ze are drawn from 15 dBZ
at intervals of 5 dB. Areas exceeding 45 dBZ are shaded.

Distribution of vertical velocity w, and reflectivity Ze. The time and levels are the same as
in Fig. 5-9. Solid lines show updraft and dashed lines downdraft. Contours of w are drawn
from *3m/s at intervals of 5 m/s. Contours of Ze are 15 and 45 dBZ, and areas exceeding
45 dBZ are shaded.

Time sequence of the surface meteorological data at radar station, for snowfall amount,
temperature (dot-dashed line), dew point temperature (dashed line) and wind.

Area covered by Doppler rader and example of surface wind distribution.

Temperature profile observed with radiosonde at radar station.

Distribution of snowfall amount

Doppler velocity zero line distribution derived from radar (dashed curve) and radiosonde
(solid curve). Bracketed number shows beam height (m).

Example of Doppler velocity zero line distribution at the times indicated. Bracketed number
shows beam height (m). o
Rader reflectivity field (right ; oblique line area is>30dBZ) and Doppler velocity field (left ;
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Fig.6.8

Fig.6.9
Fig. 6.10

Fig.6.11

- Fig.6.12
Fig.6.13

Fig. 6. 14
Fig. 6. 15

Fig. 6. 16

Fig. 6.17

Fig.6.18

Fig. 6. 19

Fig. 6. 20

Fig. 6.21

Fig. 6. 22

Fig. 6. 23

Fig. 6. 24

Fig. 6. 25

Fig. 6.26
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oblique line area is positive velocity) derived from Doppler radar at the times indicated.
Time sequence of snow echoes observed with the Fukui radar from 1600J ST to 2100JST on
25 January 1985.

Same as Fig. 6.8 except for the time.

Time sequence of radar reflectivity reflectivity field and Doppler veloc1ty field. Oblique lines
are the same as in Fig. 6.7

Vertical cross-section of radar reflectivity (right ; oblique line area is > 30dBZ) and Doppler
velocity (left; oblique line area is positive velocity) derived from REI observation.

Same as in Fig. 6.10 except for the time.

Upper : radar reflectivity. Lower : Doppler velocity

Composite vertical cross-section of radar reflectivity (Ze), Doppler velocity (U oblique line
area is positive velocity) and vertical current (W, oblique line area is upward current area)
from 1458]ST to 1523]JST on 27 January 1984.

Same as Fig. 6.13 except for the time from 1504JST to 1518JST on 23 January 1984.

Sea level pressure and geopotential height of 500-hPa level at 21JST on 25 January 1984.
Solid lines indicate isopleths of sea level pressure at intervals of 4hPa. Dashed lines indicate
contours of 500-hPa level at intervals of 180m.

Two-hourly precipitation amount from 1700JST to 1900JST on 25 January 1984. Isopleths
indicate 1, 2, 4 and 8mm. - The dotted line is an isopleth of 6mm. The dashed hnes are
contours at intervals of 500m. Regions higher than 1,000m are shaded.

Mean vertical profiles of potential temperature 6, equivalent potential temperature fe and
saturation equivalent potential .temperature fe* at 15 and 21JST on 25 January 1984 at
Kanazawa.

Hodographs of mean wind around Kanazawa at 1705JST and 1837JST on 25 January 1984.
Mean wind was derived with the modified VAD method on the circular with radius of 20km.
Cloud picture around western Hokuriku by GMS mfrared imagery at 1800JST on 25 January
1984. ' :

Radar echoes observed by Fukui radar at 1752JST on 25 J anuary 1984. Elevation angle was

- 1.0° The snowbands analyzed here are denoted by A and B.

Vertical cross-sections of snowbands A and B observed by Doppler radar from 1740] ST to
1825JST on 25 January 1984.(2) Reflectivity (dBZe). Regions with reflectivity exceeding
30dBZe are shaded. (b) Horizontal velocity relative to the cloud systems (positive rightward)
(ms™'). Regions with positive velocity are shaded.

Composite maps of (2) reflectivity (dBZe) and (b) vertical air speed (ms™!) during the passage
of snowbands over Doppler radar. Regions with reflectivity exceeding 20dBZe are shaded in
(a). Solid lines in (b) are isopleths of +1 and —1ms™'. Downdraft regions where w< —1ms™!
are shaded. : '
Time change of wind speed, temperature, and dew-point temperature at radar site from 1700
to 1900JST on 25 January 1984. Arrival times of snowbands A and B are also shown.
Schematic illustration of the vertical structure of snowbands which caused inland heavy
snowfall. Airflow is indicated relatively to the moving snowband. '

Chart of surface pressure and geopotential height of the 500-hPa level at 21JST on 29
January 1985. Solid lines indicate isopleths of the surface pressure at intervals of 4hPa.
Dashed lines are contours of 500-hPa level at intervals of 180m.

Cloud picture of infrared imagery around western Hokuriku taken by GMS-III at 21 JST on
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Fig. 6.27
Fig. 6.28
Fig.6.29

Fig. 6.30

Fig. 6. 31

Fig. 6.32
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29 January 1985. .

Time-height section of area mean wind around Kanazawa from 22JST on 29 January 1985
to 03JST on 30 January. The mean wind was obtained by the VAD method using the least
square fitting on the circle with radius of 20km.

Vertical profiles of potential temperature 6, equivalent potential temperature fe, and
saturation equivalent potential temperature fe* at Kanazawa at 2030JST on 29 January 1985
and 0323]JST on 30 January. Vertical profiles of winds are also shown.

Composite radar echo by Matsue and Fukui radars at 21JST on 29 January 1985. Solid
shading indicates echoes with intensity equivalent to precipitation intensity exceeding
4mmhr-!,

Time sequence of radar echo around Doppler radar by Fukui radar from 2330JST on 29
January 1985 to 0230JST on 30 January. Isopleths indicate reflectivity converted into
precipitation intensity at intervals of 0.25mmhr~!. The circle indicates extent of Doppler
radar observation. Straight line shows the location of the vertical cross-sections in Fig. 6.
32. Topography is also shown in the lower left corner. Areas higher than 1,000m above sea
level are shaded.

Distribution of precipitation amount in the previous one hour observed by the Automated
Meteorological Data Acquisition System from 24JST on 29 January 1985 to 03JST on 30
January. Circles and straight lines are the same as in Fig. 6.30. )
Time sequence of vertical cross-sections of (2) reflectivity (dBZe) and (b) Doppler velocity

_(ms™") in the direction 310°-130° from 2330JST on 29 January 1985 to 0240JST on 30 January.

Fig.6.33

Fig. 6. 34

Fig. 6.35

Fig.7.1

Fig.7.2
Fig.7.3
Fig. 7.4
Fig.7.5

‘Table. 7.1
Fig.8.1

Regions with reflectivity exceeding 30dBZe are shaded. Solid shading on the right-hand side
indicates topography. Receding velocity is positive. Regions with positive velocity are
shaded.

Vertical cross-sections of reflectivity and Doppler velocity in the direction 290°-110°. Solid
shadings indicate regions with Doppler velocity less than —10 ms™.

Reflectivity and Doppler velocity at 2-km level in a 120-km square area. Regions with
reflectivity exceeding 30dBZe are shaded. Solid shadings in the Doppler velocity field
indicate regions where Doppler velocity was less than —10ms™. Regions with positive
Doppler velocity are stippled.

Schematic illustration of circulations associated with convective clouds in different
situations. (a)Isolated convective cloud in the growing stage. (b) Convective clouds in the
growing and dissipating stages coexisting closely to each other. (¢) Two convective clouds
which contain warm updraft and cold downdraft and exist closely to each other. The
circulating air is heated from the warm sea surface and cooled by mixing with the environing
cold air.

Schematic diagram of chaff released from the airplane and velocity observations by two
Doppler radars.

Distribution of the falling terminal velocities of C-band GL chaff needles.

Diagram of radar beam paths for elevation angles.

Sites of the two doppler radars and Mt. Tsukuba.

Schematic diagram of courses of the airplane (solid line) and chaff-releasing points (open
circles). a) Wind field observation by chaff. b) Observation of chaff diffusion. _

AL chaffs are alurinium foil chaffs and GL chaffs are metalized glass fiber chaffs.

Time sequence of wind direction (upper) and speed (lower) measured at 213m in height of the
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Fig.8.2
Fig.8.3
Fig. 8.4

Fig.8.5

Fig.8.6
Fig.9.1

Fig.9.2
Fig.9.3
Fig.9.4
Fig.9.5

Fig.9.6
Fig.9.7
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meteorological tower. Dots show the wind speed and direction derived from Doppler
velocity field.

Topography around Tsukuba.

Surface weather chart at 0900 JST 28 September 1981.

PPI display of Doppler velocity field in the line-shaped echo observed at indicated times on
28 september 1981. Bracketed numbers show beam height (m). Solid lines indicate positive
velocity and dashed lines negative velocity. )

REI display of Doppler velocity field perpendicular to the line-shaped echo observed at 1658
JST 28 September 1981.

Radar cross-sections of insects as a function of the radar wavelength.

Locations of observational facilities, A : transportable X band Doppler radar, B: Chosi
observatory, C: obervational facilities maintained by the Physical Meteorology Research
Division of the Meteorological Research Institute, D: C band Doppler radar of the Radio
Research Laboratory, E: ultra-sonic wave gauge of the Port and Harbour Research
Tustitute.

Wind direction and velocity observed at Hazaki during observational periods, (2) from 20 to
22, Nov., 1984, (b) from 5 to 8, Dec., 1984.

Doppler spectrum obtained by X band Doppler radar.

Comparisons of meteorological data and radar data. (a) wind velocity and intensity (b) wind
velocity and doppler velocity (¢) wave height and intensity (d) wave height and Doppler
velocity.

Continuous records of Doppler velocity and intensity on 20 November, The wind velocity is
about 18m/s.

Spectrum of intensity shown in Fig. 9.5.

Spectrum of wave height at Kashima Harbour on 20 November.
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