ISSN 0386-4049

TECHNICAL REPORTS OF THE METEOROLOGICAL RESEARCH INSTITUTE No. 61

Studies on formation process of line-shaped rainfall systems
and predictability of rainfall intensity and moving speed

BY

Osaka District Meteorological Observatory, Hikone Local Meteorological Observatory, Kyoto
Local Meteorological Observatory, Nara Local Meteorological Observatory, Wakayama Local
Meteorological Observatory, Kobe Marine Observatory,

Matsue Local Meteorological Observatory, Tottori Local Meteorological Observatory, Maizuru
Marine Observatory, Hiroshima Local Meteorological Observatory,

Tokushima Local Meteorological Observatory AND Forecast Research Department

SR AT RTE RS
615
RaH =0T HRIRFKFEDORBEEZFOHRIARD
K& E - IR ENEE D FRIIZE89 58 3%
KRERSRE ERIARRE R AREE ERIWASRE -

ML A SRR E - HRGERRE W ARR S TR ARRE
BEBFIRE LEMARRE BEMARRE  THRAES

KRR

METEOROLOGICAL RESEARCH INSTITUTE, JAPAN
January 2010



METEOROLOGICAL RESEARCH INSTITUTE
Established in 1946

Director-General: Mr. Nobuo Sato

Forecast Research Department Director:
Climate Research Department Director:
Typhoon Research Department Director:
Physical Meteorology Research Department Director:
Atmospheric Environment and

Applied Meteorology Research Department Director:
Meteorological Satellite and

Observation System Research Department Director:
Seismology and Volcanology Research Department Director:
Oceanographic Research Department Director:
Geochemical Research Department Director:

1-1 Nagamine, Tsukuba, Ibaraki, 305-0052 Japan

Dr. Tadashi Tsuyuki
Dr. Akio Kitoh

Dr. Mitsuru Ueno
Mr. Ryusuke Taira

Dr. Nobuo Yamazaki

Dr. Masahito Ishihara
Dr. Sumio Yoshikawa
Dr. Hiroshi Ishizaki
Mr. Nobuo Sato

TECHNICAL REPORTS OF THE METEOROLOGICAL RESEARCH INSTITUTE

Editor-in-chief: Sumio Yoshikawa

Editors: Masahiro Hara Yuhji Kuroda
Shigenori Haginoya Hiroaki Naoe
Yutaka Hayashi Satoshi Matsumoto

Managing Editors: Takahito Nishimiya, Tsuyoshi Watanabe

The Technical Reports of the Meteorological Research Institute has been issued at irregular intervals by the Meteorological
Research Institute (MRI) since 1978 as a medium for the publication of technical report including methods, data and results of
research, or comprehensive report compiled from published papers. The works described in the Technical Reports of the MRI

have been performed as part of the research programs of MRI.

Akihiko Murata
Tomohiro Nagai
Yousuke Sawa

©2010 by the Meteorological Research Institute.

The copyright of reports in this journal belongs to the Meteorological Research Institute (MRI). Permission is granted to use
figures, tables and short quotes from reports in this journal, provided that the source is acknowledged. Republication,

reproduction, translation, and other uses of any extent of reports in this journal require written permission from the MRIL.

In exception of this requirement, personal uses for research, study or educational purposes do not require permission from

the MRI, provided that the source is acknowledged.



Studies on formation process of line-shaped rainfall systems and
predictability of rainfall intensity and moving speed

By

Osaka District Meteorological Observatory, Hikone Local Meteorological Observatory,
Kyoto Local Meteorological Observatory, Nara Local Meteorological Observatory,
Wakayama Local Meteorological Observatory, Kobe Marine Observatory,
Matsue Local Meteorological Observatory, Tottori Local Meteorological Observatory,
Maizuru Marine Observatory, Hiroshima Local Meteorological Observatory,
Tokushima Local Meteorological Observatory AND Forecast Research Department

J[ERA R MRS
5618
MR Z S b T IRRKEBEKFDOHRKEFOMRARY
fEIKIRE - BENLEEDFRICEAYT S8R
AEERARE ERUFARE RIS ARE TRMFRRE

ML ARRE - HFBFRRE - RIHARRE - FRMARRE -
HEBISRE LEMARRE BEEMAIRE - FTHRRM

SR B R P
METEOROLOGICAL RESEARCH INSTITUTE, JAPAN






K[ERASEET O L RAFSEIL, H5 55
DOBBOMRIAZEL TH T EEDEB DK
BAR D70, FEFD 40 LI EHFFEEL
TLESTTEMLTEXZLDOTHD, ZhE
T, HURHI 2R B O I R HEHE 21 X0
D ZLOMRRENELN, HIAFEEICE

T DA - BRI RE 1 1A b AT FRBREE O F i |

M ERICHFE L&,

R[EGT TR 11 FEPD, ARG R
DEB ORI - BB ~D H ERRR A%
REETHZEE HREL T, MRSk
TaY =M BBRESIL, RITHHOFRE-B)
SHEOXERMTONDIINeoTz, —F, 2
NETOH T HFFFFROIZEA L O IR
WHLE B BMNAODRETHY , ZONEN
REHIEFT OBFFEARRE & D BRI DO HE N D
BHZEMS | K[EHFFEFT DO E - 17 1R 53
VP Lb o ldE2mhotz, £2TC, ik
16 4R FEIZH 7 LRI FE D RIE L 23T oA,
R 17 DRGSR DR E A 15
MRECHREL, UL BB RS INT 5
DOWFFENETEHILELT,

A O LRI TR A S 72538
R AT DT AR 72 & D figt B & [ 7K 3 BE
LR EHEE O T RNZEA T 2058 ) (CFRk19~
204E ) 1X, 20 RE LICHE-> TR FEAT
POIREINT RN ZS 720 T HUR K
D& EHERF AR ORI & T (PR 17~
I8AEE) ITHe<b D TH D, ZOMFFETIE, i

Jt

SEMEFRFHRARNE
7 N

et 7o [E - U E T IR ARG K EE
FlERZFT IR BE AR TG LL T, K
REXNOEM G EEOHYELLLIC R
VT T —F —LGPS Al K B, AV A —
NT P TNT e E OK[EG TR T O i
B OMIERRATE 5281280, Z2HOM
PR 7K s D H 2o\ THEERREAE O iR AT %
ATV, F3E - B IO ER O H &2 A7, W
FeR D DI Z TIE, R— LR — VU IERL
THYEFR CTHBILAELHD, FHAE B L
KRG ICHT O RFAIITHED 7=, BF5E
IR TP D SR B K D 38 AR B DS LB D 7
molzledh | RILBEOER O E T
EORDPSTEN B EIZES TUIRH O
WFFERR AL S DB REMRT 5L T
X7l REWFEFTICE > TIEL DO HEF T
FRMT FIEARRAET DI ENTE 2 ENE, K
T o TH IS BN 5 L[R5 Th-o
7=V 2B,

REGT TITER224F B KIS | £
S R I K72 812 LD K E DR Ik - 8%
BUZANT T, RKINE RO AKERRE DR
Gt 2 BT A BN IS L TR R T D5
B ThD, IR R[RIERERET LT EE
[ZEoTE, ZETLL BRI 72 ek s
ROOENDHEZATEHAY, REITEBIT DM
R KA 2 BRI 2 AT G SR 232 D — BT 7z
D1EF T L IRKAY RGO IEE | TF 3572
BRI IEENTHD,



SEIOAHREHAZEIZDNT

k% 19 4 20 FEE O 2 FFHE TRl E L5
TR B 7K DT RO 5 D i B B OV 7K 5 B -
FEEh O T HN B3 D98 | 2 5 SRR gE s L
AT T&T=,

TAUZ, AR 1T 5 18 AR L 2 R EHE CTHU -
727 —~ TR 26 7263 BUR BT ORI e RF
Bt BESBEN 2 E T E R O | OffF5E%
FIEHENTELDTHD, TAID 2 FMIE, BERFEEK
HOMEIZET2FFEL L CL D 2ER—IT. TD
FAEAE DD TN BT H0F FE & L CTHDAA TS,

ZOIT, 4 T T CEB B, 207
S UL T oY QA TS s Y Il SIN LV
BN, SHICBW T2 E KRR EERLT-H0
THY, B EEESNDBETENLTHD, Fio,
ZNFETOMGEFEIREIT R KR HED
B2, [LEMFZEPT O E D, BEEA—LET
FBEAZITHIENTER2D ., BB O 1m E
(RN -T2 8, ZD—DIZHITHD,

KIRENIZBWTRETHIREEL 5T IR
FEZKHET 1121E, BRI 72 5 D3N Db D,

U T 2B WX, TEN T v RV KR | S
IENDKRIDBHD, T, KB E D H0E)
W~ CLEREMED A S ik TREL T L
IFUIERRZL O THIREKRE THD, ZORRIK
ReAKHAE, B ~BEIT 2280330 . KB RN 5
PLERBRICHLKREL-LTHE01H5, Fi-, LE
WL B 508D R AL L2 K S D 1 - kL B D
KM EETL LD,

ZOENF ¥ F ALK H IR KRR OB IR0
T, BARMBAASKENETEL , AU AR, U
B 5 2 i@iE 9D X B IIHE RN AR -ORK R ATRR Y
I %R T 5LXITRAET D,

ZORAZERIL, AAFAEPLHAT HELIOO
I i SRS L PN O P RO U R 28RS BEFR L T
WAZENFIHIL TN,

F7, AR LR A RIS (LA T, e
MO T HIEE RAZ LR KT AR =L, [
b RN N At I A 0 WS W NS ST VA Nk Y. SV

11

KBRERTRE Hif# Uz

&2

%'I'I.I

REHT T, JRETATIZB VT IEN T v %
NERTRABERERHESEEZONDIHENDHDS, =
DOFRRBEANIL, B%AGED DR AT DIEERIZ X
DIAE FBIELTRKRZLELTHDOTHD (A B
).

Z O, B AR DERTR PV T HFE
12, BIRESCIR BRI CRAEZBELE 2L H
% (BIREER) , 2, BB KRS RIEORK
DEEST, ELLIMATHIEICED, AR E TG
bt HiFE D2 b T, BRIREEK R 2 TR
THDTHDHEEZ LD,

—J7 . FERALER S & BRI B AR DAL B
DEFET HIEICED KB EAETHIER DD,

DU E D KSRl KPR RIEOfL Za -
THEERDRALLT VA, KRR AT 5
R\ DR AT A TE R T D2 Y | m ki
SOAEF RO TR KT 2RSS, &
BIT, MBIA T — VORI E/R DL SRR KN
(272D Emd s (BHIZER) .

Zofh, BE O FIZXo THRATDEIHDE
BN, HITES RS i TUNH A58 6 | Bk K
WERTHZECEY, (LA LICKREEZLZD
THRLH D,

ZDIHNT, RIRENIZBWT, BRREKE 2L
KID/RZ—=2 DI ONBHAHN, A% 19 4, 20 4
JE D7 L EMFZETIE, 2SO0 F— %Y T
HEBONHERFIZHOWNWT, Ry T—Lb—F —|ZL
LFRHT. GPS AIREK EIZE DT, IMA-NHM <°
JMA-NHM 7 > %o 7 NV FHRICEDFHERE, 20
FRMT ATV Z OFAREE ORI &7 1 0 FTREM:
IZOWT AFZEEATHIZE N TE T, Z LT EITVR
STZEFZNOIZHEEL, FNE @3 5IH
HEFLoH,

KRFETIL, TORERN, 4% FEHfFEIT AT LT,
& B RSOREAT FIEOFRIE 720 | Rk 22 FEEE DB
RS ND BT A AL TO M - R AIEEICHBIE L T,
THRBIG BN TSELRDZEEE- T, Tk 19
20 FEDOREEZT ELDT,



LB D ST IR ZEITOUNT e evevnerenenneneininiineiiie e i
REE RS B R BT AR

%1% lj:[‘;y) b ceeeeeneiiaiieneeieaisessatsaesassassacsassassacsannassacnans 1-1
WA 5L (R SEET T i 38:50)

F2E BB OB DORIREK T OB E-CHER IR
2. 1 a5 PERDOBUREEKH

2. 1. 1 RECFEFIZ T DRRIRIE K DI A IO T
~2004$5ﬂ 13H o)gmﬁzﬁﬁw ....................................... 2-1
W B R (ER. AR AKE SE R R TS HE RE,
A ik (KIREXXZRE)

2. 1. 2 ZSFIR|Z I AR IR K EEI T OUNT veerrrrernnerneenineraneans 9-10
A B A B, /MR JEE B SRIE(REHGREE)
iR EiE (BAVEATZEH G RS A s 22 v R )

2. 1.3 200846 H 20 H OFLIRIEAEEDEFNZDOUNT ceeveceeecenenenenns 2-19
WA & A T, N EE SR FnBE T B CREH R R A)
2.1. 4 ITEH T OBIRPEIKEEDELE ceveeeetieiiiiiiiiiiiiiieeens 2-94

W I B R EA AHE, BRI LA VEIRT SR R JRGE,
ol ik (RIRE X RERA)

2. 2 BARYEMIIORE T 338 IRBEA "

2.2.1 2007$3ﬂ 31H @ﬁ‘%i{jﬁﬁ%ﬂ(%bl/)b N sesecestecectecacstcscnnana 2-95
SR RO W B RN G, EA R R (T S R & R)
2. 2.2 200743 31 H ORIHEE FICEEOBLIRBE KB ORETE coevererennen 2-29

AHF BE /NI PR, eAR fERE (R HER S E)
Ya)I RO AL Gk (TG R R) il 50 (REMTFERT)
2.2.3 2008F-TH28H DR veveerrrreeeeeeeesseteessnssnnnnnnnnnnnnns 2-33
fefr ¥R, i ORBA, e RORER (BRI E R R R)
GAr M | FHEL D R, A BE (M ETER S E)
2. 2. 4 BAMEUSH FJoMREARTTOELD «ooeeeieeii., 2-41



e S NIHE S ST ONITES - 3=

2. 3 EEUSADBIRBEKE

2.3.1 200649H6 H~7HDAFAKEMIT TOTI—DFEFE coveeee-

Pl i, AR 2 s SE A (R s R 5)

2.3.2 20064E9H 16 A1 7 HICT COIR B RALEE DO K +v---

IR BB, rRf] Fi R W ROk il B OEE (RRHT AR R)

2. 3. 3 WWAL DT HUREE AR O TR E DREIIZONT ceveeens

AT ECH, VI DI AR R, BA B (R RER)

2' 3.4 FEeDIANOBIRIEKEEDELE ceeeeeeeiiiiiiiiiiiiiiiiiieaan,

IR BB, rRf] Fi R W ROk il B OEE (LR AR R)

2. 4 FOMDOREAKECREK R

2.4.1 20074-8H 22 H D BEUR B ORIRFEAK BT OUNT cereennen.

SR OE, KR G, B WIS, HE = e SRl BRI sk,
IR 17 K 2 (BB A R4 R)

2. 4.2 2007FESHSTHDFEIED KT <vvvereerereseneseasseaeeeaeennns

PERvAR N7 YL U/ 5= I R /o0 NI s i C /AP A - LR =)

2.4.3 20089 H 2 H OBLIRPEK BT DOUNT ceeeeeeeecnnanennnnnnns

At B, P EG KL =20 RW ER EE BER (IR RRH)

W3 BULFRERT UYL T AR S HWEBRIR K8 O fEET

3. 1 200344 H 8 HIZRPCFEHI AL SAVRRIRIE A AT «vveeveeenneens

W L RRWEFERT) | BB RIECKIE KRB H)

3.2 TUH TN TilE AWK AR OB BLIERR ccoevereereraeeean

W 5L (RBHFFERT) . =47 BIEQRY—F2FR)

EAE FLOLABITINTT o

W 5L REMPTERT) . ik BEECRIRE X AR )

e

Ry T — L = —F —FDORHTIE ceveeeeeeraenaiiiiiiiiiiiiiiiiieine,

HE AL TE B CRIRE KRR R) . Wld SAGRRSERT)

GPS TR T TN IRATTIE ++vvvennnnnassesseeeennniieeeseseeennnnnnnnn

W A CRIRE X RS R)

Ejz%géé%;{j((ﬂ ............................................................

ee 2747

ce 2-68

-+ 3-18





