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s AT - B REBIERES; e —
BT E L ARK MBS BBZ

(©) Bl B ( Factfinding study )

IR AE S BE B R E R FTR S 2 E
B B8RRI S B e RESHE » K
FEZERBURINERS G OB BRI A
BB - hEFEEEHZSBEITE ( observ-

ational study) o HRERANRFERFHNE
s REARFRENBRER » MR EEGE

HWERIRE 5 « HEARES RN ZER
B s ﬂ%?ﬁﬁﬁﬂ?ﬁﬂﬁ%%ﬁ&*ﬁ%ﬁ s BETSSE NH
HEB M - '

Bz B HR AT AREE - WE
B OE » AR iz bt » X Ll
ERTI%A ) o |

FERER R SRRAREREN ZHR
SANRERLSE - BEHERBLEE -

(@ DIRREESHEEPRESH .

Sk ok e 7 5 2 I SRR ST TR B 25
RER » B Honze , Hobbs , Biswas and Davis
(1976 a_) ; Houze , Locatelli and Hobbs "~ .
(1976 b ) ; Hobhs et al. (1978} ; Hobi:fs ;
Mate jka , Herzegh and Houze ( 1980)

‘Herzegh and Hobbs (1980, 1981 ) ; Houze
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7% Harrold (1973) , Browning (1974) ,
Browning et al.(1974)% o Bunker (1977)
FHAMTEX RBHEHZES ﬁﬁﬁﬁiﬁlﬁﬂ%ﬁz
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KIS RWAE » 5 Bebp re AT 2 B By o %
(1658 3 1Y |

R(z)u%{ R(t—20min ) +R{)
+R (t—-20min) }
=2 { 2RW=- (R ({—20min)
VR(t+20min) )

1 .
_36R(t) | 1

TR B » (1650488 B TUB (8 = A
B2 R o IRBRRZ R - (62 o R
ch R R R » DT MR S B
WA o
(2) BT T R R R AR
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SUBLHEREZ B > BIBMOS ( Model
Qutput Statistics ) o EEEABAEZEREK
e TR + LUSIEHN YR 3 2 A
% o EREETRRAE > 52 PPM—£ » RREFH
AT BB TR » ACE TR TR o B2
EHEE - Ik PPMEAREES » AKEMOS AILIGE
REEEREw » BRBWE - WD » Wi
L& NEpBRNTE - BRSO BIAREER
FRETHHR 2 FRETR o |
MO S rh » #FESRAE T8 7 B B TR AR 2
HIE BRAREE B 5 » 3 68 R TR S AR IR
» BRI o -
EEHETF e (=1, 2,0 VR
METF y » EEBEm , m, WEBD > THET
o T 5 4RI | -
y=F(Cx, ,%; 5, %) 69

| GORAET I A S EREA 19

¥ =my +1}::'1 (.xf—mf)gi-i—e &)

Ritb =K EEH s BREl—REH N LR
EREFAEE -4

‘BiE—xi ’ ﬁnEmv -—‘El ﬁj .mj'
] (i=1,2, b)) 8
Gn nf LR K

y:'ﬁo+ﬁ,xl+ﬁ;xa+ ------ + Brxp +'€
69

M IR AT L AR o

CEEAa B e Ly (F=1, 2,50
sn3 i =1,2 -, p ) HEEGRZ o 5 B
(i=1,2,+,p)8b,,6.(i=1,2,
ey p ) TIRE y ZHEBERY K
.Y=bo+b1x1+b2x?+ ------ + bpxp ' (40).
HHEE B RIRAHERER ( linear multiple
regression equation ) o EER k- (R 2 e
'

042

et = (3, —Y)* BN )

f=1



2 DB TR T » B SRR J42 (
normal equation ) * FHE Gauss - Jordan{EEl
Sweep-out PR HME » AJLIRE PRI -

W R0 SR & o S8 AT LUR EAR AR
EE  TEEHHB2ARERE (Reduction of
Variance fiigf ROV ) » (i FREEZ o

i tEoeony
ROV = — W
| ( yi—53y)r

||M=

1
7oy

Rovﬁﬁﬁﬁﬁiﬁ@zmﬁﬁﬁﬂYzﬁﬁﬁ

2t e
. i‘a‘j"%%ﬁ%ZﬁE@Tﬁiﬁﬁ =7AFA % hund

(1955) Z_hund?% ‘Miller (1964) ZREEP
( Regression Estimation of Event Prob-
abilities ) » Miller (1971)  SLAM (

‘Screening iatti.ce algorithm model YEH
Moo B ERERE

FESE B 1965 4 BHAATEFI: RIS T8
probability of precipitation fii& POP) (
Glahn and LoWwry , 1972 ; Klein , 1971 ,

I-: Klein and Glahn, 1974 ; Lowry and Glahn
, 1976 ) » HEABIR%REES 245 (Glahn
and Bocchieri , 1975 ; Bocchieri 1979 )5
ZEZ ( Bocchieri and Galahn , 1972 )
BFI R4 ( Glahn and Lowr-y ; 1972 ; Alaka
et al., (1973) Reé'p and Foster , 1979 )
GHMBTHE o -

() EWMRMASHARIBETRE
EWABERNAERSL  Hit LBRGESE

% ( rare event ) » HTIMRKMRE - Glahn and

. Lowfy » 1972 ; Reap and Foster (1979 ).59

BLEEHEESEZ BN LERO - RED
FAHFHL - R@PEEZ BRI o _

O BRESEACEERAZER  EEA 1974

~64E3H 15 E~9 8 158 » BT .
DR R ( National severe storm
center )Z@:?‘ﬂjﬁéﬁﬂ MDR ( Manually-
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Digitized Radar ) BEH » RINMETELZ
IR - EMEHAR  BR (BEE2AENE)
s WHMEREE ( 28.5m/ sec DLE) EHZIRET
B2 B4 MRG0 HRAGH
FHEX  —MEEWRL  FARLMAD
WEER A WEHER - BROEZMERE
BEWZBAEEEMDR 48 ( code 4 ) (BB
B=) Mk REAHERENEEZER (
Threshold ) » itz RIZUR AR R B A -
B AL T2 It » B REAR o W
% WA - B8 12/ E 36 /1N o 37
TR IR ( primitive , B PE) M=
B ( trajectory, f§E T ) B 2FEEE

R . (HAFEIN T 2 RS R

@ ERmEIEmK
K T (T —Ts00 ) +DPyy
w(Topo—DPry ) 43
KT » DP SREFER R > M SR 5
EERSH o
~ (b)- Total Totals 8T T
Miller (1962) HAZIBY TS Z
TT Tm + DB Py — 2 X Ty 44
©) By 0*
%0 AL » AL TR s
6% = 00— ( 0'vo00 + Ok0 ) / 2 @
@ HEPSBEKF |
KF REHBBEENK RN MDR EHRE

ZEHEWEEARZ R AENRESARE

I 40K -
HAKE FREHE (KF ).
(KF)m =C, +C, (KF) +C, (KF)?
=+C, (KF)?* - 6
MRBEE ZEWC, . C, , Cy , C, W BLIEH
HIEH MDR fElE s ( 3+ —B ) 2 B BERE

s Aikd (KF)m T TR - S EE—#KBER
BTN -

Y-'ijl :Ai_f -_‘_Bij.(KF)l‘ml (4?)
l}—t;ﬁﬁ;':i]! %ﬁ%ﬁiﬁ?%%g%i‘lu&B” . {fﬂf‘q Y..[d
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ok TR RETEE R

. . : " - ]
T == W F %Eﬁgz s oy ROV (%)
(O - —223.0 -
.Y i TJ]/PE 0.9965 28.92
Total Totals Index . T]/PE 1.635 1.55
500 mb Ei#E (m/ sec ) PE 0.4836 0.59
B. L. REEHK TJ]/PE - —0.3954 0.42
fEEEEERE (0°C) TJ 0.511 0.15
'K Indexr _ : TJ/PE —0.3367 6.27
1000 — 400 mb FEARENBE (%) - PE 0.2908 0.41
HBTE — 700 mb TIAERE (%) T]J —0.2543 0.25
&t 32.56
Mg MIADEWEEZI I 24 /N BT R
e | EHEFZ |, .
"o # B F | Smmx {F ROV (%)
H#(3H158~6 H 15 H ) :
A — — 35.88 -
ZF' PE 0.05 4.31
TT Index - TI/PE 0.57 1.61
500 mb Bl {m/ sec) . PE 0.60 | 0.90
H RIS < 700 mb 12 NSEEBA | | o
C °Cmb /12 hre ) _ TJ 0.53 0.34
850 mb EEBT ( °C/sec) TJ/PE 0.36 0.11
KigaE .- —-0.25 0.07
700 mb HEBE (%) T] 0.51 0.11
850 — 500 mb RIMEF ( °C/mb ) TJ/PE 0.61 0.55
1000 — 400 mb THEFSBE (%) PE 0.06 0.07
HEEES ( 10t / sec) T] 0.22 0.07
_ 5t , 7.64
BE(6HA168~9 H 15H) _
®O® — ~114.50 —
ZF PE 0.04 3.70
500mb A (m/ sec ) PE 0.75 0.58
HEEE (°C) TJ 0.38 0.47
TT Index TJ/PE 0.48 0.20
1000 mb S (m) PE —0.37 1 0.10
at 5.05




SRS ERA SRR o

B2 B AT MDR QE S FN R 56
» R — R FITER S - EREMEEE
WA BREAETFEHHER » HF TR AR F2umn
GBS %DE(3A 15H~6H I60)E
(6H 16 H~9A 15 0 ) EHEE » ZiE—
,—j%a

WA E ALK 2 ZF' 16 Z ok
1000 mb ZEE > FABABBEREL CEHE
ZRBAM - BERREZURDHRBEL TS -
1972 FBRIA BRI fF » 48 H — KB 011028
2 R AR S -

* RSB EREAEEER L
(R Rk 2 TR R R B Rt B

FHANRARET L EO RSB —F
RERRE > BB I R SR ES T KR
BREHZ B0 » B2 BEEEAEES - ks
KR - MRS EA S WREIE RS O TR
( Nowcast . ) Z H#y » IS AR T %02 w3 3 g
RER » BT ERM ( Watch System ) RIEH]
FHE & AR B R PR R R » RN S B B
FUE S FaH P ( National severe storm
forecast Center ) BUNE LU H 3R 18 T BT L0 1
MBREREEN » DA RK B2k o

(1) EFZARELBHNEHED /RADEX A

IR R BRI S » S0 e ey - 2
BRI IENOAA 1978 2% » stA s
111 » A+ SR o 25t

Network Radar ceoeeeeeeermnnes P 56 2
WSR — 57 oo 51
WER — 748 creeevmniercnnians 5

Local Warning Radar ---o-eeen. - B5EL -
WSR— 74 C reevrrereennns 55 3

HriNetwork Radar <&iighEwiz B » i

Local Warning Radar &R HMIEYE Fi
BRI EE - WSR — 57 & 1957 E 482 5
HEFSER MWSR — 74 SR 1974542 »

121
REERERE 10 cm ( S-band ) ZFEE « Local
Warning“ HZWSR —74CES5 érn ( C-band)
B 1978 FRERRABWSR- 74C Tz
cBT=ERWLIEY » FERERE SR TN
s ;ﬁ%ﬁfﬁﬁ?ﬁFAA( Federal Ariation Adm-
inistration ) ZMEHIFAER - KRZEFIHE

HEEERESEN > NWS ( National Wea-

ther Service) RE¥E: TS o

AR » EHEGE MR LR TS RREERM -
WEERNSREERF AL - SEEFIHERE
RLSER T EEB RS (RADOB ) E% » L

FITEEHE ( Teletype ) EESNREHTTZ NS -

SFC ( National Severe Storm Forecast

Center ) ZRadar Analysis and Develop-
ment Unit o PGB EEEE - FHE
FEARPE » T ST+ 62 2 5 » 48

- AR =+21% > DMEE ( facsimile) B H

% o R X T 37 EEEERFEBETERE

BB FI A W LR R A S s

(B3 BRI 6 0 % (LT AR 2 T (D » PRIEEHE A

LieEEE » SR SR EEZ -

BERFEAE T H BN AT B 42
1971 2.2 NWS7E## D /RADEX 28] (.
Saffle , 1976 ; Tatehira , 1979 ) D/R A-
DEX EDigitized Radar Experiment Zfi
W BEMZBF MR ET T RS R
DB EEEH 7 BB R 28 - 2REA A
AZAMe DAS ( Automated Meteorological
Data Acquisition System’ ) RS W
8 - ELL 6 L R e B AR A E
ER R ERERWAFRER L2 2R A

BT RERIRE SR RS TSNS
FALEI R » R4 AEEERZ Tele type Hk B
P BI3 X 5B (5.5 X 9.0 km) B#EH=1L
c BihEREE B8 REr A RMERER
» ISR UG M B A RS D PRSR AL MR 3 4
fiE > ETREE RS o o

13 D/RADEX S T B » 19784E
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=% HI+AEZMDR (Manually-Digitized Radar Y BEHZ

F( code )Fe-

VIP( Vldeo Integrator and Processor ) A 1E6 2HESH

Code No. Coverage in Box Intensity Category Rainfall Rate 1n/hr
1 jany VIPI Weak - | <1
-2 <1/2 of .VIP2 Moderate 1~.5
3 >1/2 of VIP 2
4 | <1/2 of VIP3 Strong . 5~1
5 |>1/2 of VIP3
6 <1/2 of VIP 3 and 4 Very Strong . 1~2
7 | >1/2 of VIP3 and 4. '
8 | €1/2 of VIP3,4,52and 6 Intense or Extremé ' _ > 2
9 >1/2 of VIP3,4,5 and 6 | Intense or Extreme | > 9

NW S 2B R EEHH AHE R ( Radar

Data Processor fifiRADAP ) ZH4& (NWS

,. 1978 ) » MIAESG)E B8 HH o

RADAP B M bE IS S LE » NWS
FERA T RIS ( BHREHRTT ) » fEE
WL RElEs » SHEFIREHEA ( Smith,
1975 ) o HEHEREHEEZR/MDA ( Mannally
Digitized Radar ) ¥H » EHAEHEPITZ
A8 WERBAIRLR L 40 BR (70 km)F
e EEAE  DESEEESR OB 92
s I =F AR o % MDR &8 » 2155
i1z 30 2 » Tl Teletype HEZ o

HATEE NWS ST 19 KEt#IZ » AFOS
( Automations of Field Operétions and
Services ) F# ( Klein , 1976 ) » &E2EZ
200 FREREPDUESFAHABD B EHREE
( Display) » MATEEREMN (BARXF) 2%
i Display  L#ifT » (BHEFEZE 5 HEDRE
FEBEZHE - HRITEZEZERS BEEE
AFOS ZDisplay Lt -

(20 MmEXsEZBAUFER SHARP 51
ME K2R SEEW » TR DMarshall ,

Hitschfeld , Gunni » B ZMc Gill Kz

ﬁﬁﬁ%ﬁfl\ﬁﬁ( Stormy Weather Gronp ) Ff
A - MR ERBREKEL SRR - 15
B CAPPI ( Constant Altitude Plane
Position Indicator ) WiHA o

B9 32 B LR ZE » 3R 4.8 km x 7.5 km
(36 km*) ZHEHE » MAFERED 15 BRERE

HAE o HIBWE 2 AR - REF A

g - XNEHARF EBTAARRGE » MR
—BETFEHAEBEF » AEHBERANE -
IRBEWEUR SN ZFFR R » K Z AES

( Atmospheric Environment Service ) »

ST S ERE (28 t8) bz R

B VB EENHFLEE  TRERFEZ
WHHE T LEE » 40t 7 SCEPTRE (
System for constant Elevation Precipit-

ation Transmission and Recording ) (

Hogg , 1978 ) o WETRE » AE L ER

LB KRR BHE S ERw I HEEH TIEH o
BARRNERFASILERTZ B » Bl
SHARP ( Short-term Automated Radar
Prediction )} 5% (' Bellon and Austin ,
1978 ) » Bl I B B U R 6 2 T
R o LLETBEMER 3 km EEZCAPPIEH »



I CAPPI MG PPI ZFE » BB AR
R BT (A2 SRR » TTLORE B 2 A LU
R 45 R TR T B i o

@) HHEzERBHER FRONTIER SR#t

Bt

A M BB AT D PR ARG — - &
#i{EEE ( Polar low ) Z&E3 ( Harrold and
Browning , 1969 ; Mansfield , 1974 ;
Rasinnssen , 1979 , 1981 ) « —f¥fis » &
KB RARE 2 BERD » RERTEIEY
FHERSHBRZREL » MASINE EEH 3
FSEHERER 3 om E3EREMEERNRELL o BiE
el B S S E 0 » 8 I R
350 » HE SRR LA FRCTRSR © HEFRYG 66 R
EBBAEE 125 HUBEREREELZH
48  Taylor and Browning , 1974) o &
T YR 5 om » LUFU b BE 2 [ BRI o

B2 3 EH BN R R R
IS4 NEchiR o SE N /4 Core memory
32K Z/NHEEFEMER » RIERFE B0 (E PPI
RRHI R BE > 30 2,400 bps EE
@, 4g PR ZE B Rl Royal Radar
. Establishment , REHEENE-TILERIR (
Taylor , 1975 ) - BHIEE EHE HGeots and
Silver (1976) =2tk » AL ERE -
BRI EEREER - SemEERA
LR BT ~ R ARG B R T
WAK o LRGRFIGAEARIER  ERTER
(TREARRRR 1% 6 K ) » GITER (HR
HREHB6E 24 N8 ) » hEITER ( IEEAR
BRI L5 3K ) o HARAMEE = HEd o B@H
H5r #1752 5 FRONT IERS & Forecasting
Rain Optimized using New Technigues of
Interactively Enhanced Radar and Sat-
ellite Zfi§% o ( Browning , 1979 )

%Z“f‘ﬁ%]‘?iﬂﬂ%ﬂﬂ@wu%ﬁ%% s ®Mesoscal
Archive Z{E% - BHEZRRAHIERMLIER
T R g P TR B 2 (R o B
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HEBETER » AR EENPRSNE M

ETAWBER o MBS R G Z ARME - 08 Ms-

oscale Archive ZEBMZEIE » M KERE
2 R o | |
(4) HAZELZW > NWWiHE#EAMeDAS
WM+ —EFRE AR RERAR
BB » A T EREREE B
fEE EARE O R o URE T+
Rk RAESENZBTEE o B EAER
i‘ENWW( National Weather Watch) gt »
P o X BEBREPOECEER (
color display ) » ZHIZ K B » WM
BRGEZE T RESTERAFZEEE (TMA
, 1976 , 1979 ) o ERBHMIEEZEE » HE
[E{#F Tatehira and Shmizu (1978) ZJ5#5 ©
EAZENRAERB IR - 197465
Bz AR R B - ( AMe DASR Aut-
onrated Meteorological Data Acquisition
System 2 i fi ) _( Anzai , 1973 ; Kimura ,
1973 ) « 2% 1,313 RATHEMZES > Bg:
ARG HEB LR LS TR - MR
#4% > (1 Teletype B ERE2EATRASKA
o DIERETESRBIE st 2 P38 o HuIS SR AR BLIELiME (
AMeDAS) » 54 b Ll B &L » 24 1000
km? A 3.46% » EFIMR 20 A BEA M - 6t
R SR BRI - BIRSRSER - B2
+SE e R » fTeletype writer §TiH A
AMe DASZ 198045 8 10 H 3 %3 3/ &z
e f
£ -« 45F5RITEER ( Nowcast ) ZHHZE
(1) EREERRR
WRER-ERRERLTH » B ETHER
MY B - AAEENMZTARE » — e
TR L 2 TR - DR A TS

o W R » FITRAE ( Lead Time ) &

S AR ( Valid Time Y 2B (MIAIE =+
& o | |
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(Lead Time) |

|
| AR ’ [
L I
r |
0 i —At¢ i I +A¢
— % | |
. | ' [
#‘ f
L BRA AR
|
[
|

i { valid Time )
| ‘
|

B+ME MM ( Lead Time ) REHAE
BB ( Valid Time ) 2 F4&% o

R TAH ( Nowcast ) » @H2AEBN
B2 TRH » R AT LIRS |

Lead Time = Valid Time = 1 ~ 6 /hEF
—BT0E - FAWESTRE » ERESERRA > T
ARAB RN » 8- A 2 SN BEETIE » W
MAEBEG BHR R MBI MK ARG
BR  OBERERERMIFASRERS o )
WEF R R BEEEREEE
BRTEZ WM » BRI SR RZ THEE » 1Y
T BT S 2 W B S0 B — — 4 . T LA g
HE R | |

TR R > WA ST 7E T R R
REEE - (ABHERTES L DA BAREN
R B E R TR » B 50 B B e
BRE PRI » BB AEHAR o

ERBRECARIER - RS ESnEEY
REM > B AEMURSBNEN R SERs =
REMER » 7T SR TR 2 T R S0 B
o AEETURE o B A BT Y 54
HE » AL SIS 2 SR B O - 5
HHPRBREEDZWEEH » TRELS TR
o MRIRASFR HATEEH W » 7 LUBT R
TSGR o 2 0 KB MR e
BSEHRmMEAH o
@ BEERENZ RS

S B RBGL BB RS SR - (6
W EHE » AR R R » [

HESHERERE K o HEFE 720 454 » 7]
DARIG B E R o MRS 2 BT e
A= @Kﬁﬂﬁfﬁﬁ%ﬁi%kﬁ%:&ﬁﬁ%ﬁ%ﬁﬁﬁm
° WO S 2 B TR R B LU R A g
IR ERKEZ HTE o FEHF R A
% Joss and Waldoogal (1970) , Wilson
(1979) , Hildebrand et al. (1979) &prse
» A BB R 75 Collier , Harrold
and Nicholass (1975) ; Harrold , Enghish

“and Nicholass (1974)ERH % » RIEZ Fiorgs 5

HEE 2 RA o B4 BHRZ A HER - %08
BB RE o '

K EEWRAELHS » ERBH I
B2 Dee M¥i2% 1,000 km? GHEBT « BB
HiL#2 Landegla & — SRR RME0ES -
1973 FELIGGHEH 10 e » LIS3HE 5 cm WK
fEREE o Dee MM A EET R 50 km B
PIY » SEEREERN » BB 62 WREa (HER
4 RERAE—EWEE ) UATE - BPFRn
KRB - HEAEBEAKTS » 8% 1,000 5
AEAHNBH AR EESNENRFASE » B
RENE 20 LA - BEEHE » KRS 1,000
FHRE 40 EWESHRERTE » T 258
PIE 20 LA - HREWWE » SR SHBINE
508 /1000 cm® » MAEERBEWE 20
%z B o ‘

B 68 %k 2 =W i B 2 55k » B Ber-
julev , Kostarev and Chernikov (19700 K
Atlas , and Ulbrich (1977) Bi%$ o - |

HESMEANERE  BEHEHRNES
Ko BREHIETEEA Passarelli (1978) , Bo-
ucher (1978) %% - |
B EEEZ BB

R A B2 ERA - BB BS
s R EEEWNZ =#oH » 55 ~ By » B8 -
ERIR S L SHERZ R R BRI o T

AARRZ G TR - LTS BB S8

ERHARE N - AERPESE LB R 2



ﬁ o
(8) [EIBEE B Lo A4
BB AR I EED - R ok
TS EmEr » DUhskpE fE A2 ik » BWilk
and Gray (1970) BIEEHIAREY o S8 R 6 K4
BERFK ( reflectivity factor ) 10° ~ 10+
mm® /m® & BEMR ( threshold ) ZIE¥ St
B BAER2 BB a RN  BIHBHANS
R+ A R — IR T 0 el R e
BAREROE] R B RO o (BRI S ams
P BRAEEEER FASASER 2R FAgR
¥ WEE W EHE BB ( Blackmer ,
Duda and Reboh , 1973 ) o
(b} FERAZXAEMEE ( Crosscorrelation
function ) Z fHi& ' |
i FAREBATHEA 30 AF 1 /NEr 2 RiMEIEl B 5
» SOBRIE s 5 I 351 5 AR (B o RIBURS AR
PRURBOR AR 2B 67 - AT EB BRI TL I »
E Austin and Bellon (1974) , Asai et al.
(1977) , Bellon and Austin (1978) FTEA% o
SRR, R, ZBESHEREESZ,(x ,
¥) 2 Z(x,y) o ENTEEMZARAMEKC,,
(&€,7)R

-[\J‘Zl(x)y)'zz{x'i_'s ?}"+77 )dxd_}’
C12(£30)= .

{[[(zi(x,yijzdxdy}%igj]lza(x,y)J%dxd&}%

48
ERZREMEI ( normalization ) FiE»
Wi CofiNnfE1 2 - 1 2B« B HHERMEH

19774 6 A 13 H 08002 ZEmEEWHHEHE

10 B 60 HlEEAi2% XAREE

Hip KBS EFIMAR - @hX , Y REREE
BZ5HE -
© FRSYEE By E
BB EE MEEMGETED - MR
A RSB B EED » Takeuchj (1978)
ENRBREBEMNG (2, y ) MBZBH

125 |
HBELU (x , y YRV (x, 3y )R BRI
MR

CIAN |
U(x ,y) =U, +=— 5y ay
5 49
V{ix,y)Y=V, +¢;V +61y/y
WPz RMBARE » AEBRAU ,VZ2=#
- o g T AU U
ﬁ*—‘lﬂL&ﬁ@:@mﬁ%é‘fﬁUo 3 Vu :_a“; ’"3_37 ’

oV avV
dx 'y
V AR IS o

O GEHEZRZIE

R RERL T HER I EL TR

-Takehifa and Makino (1974 , 1977 ) BrAEE
» B RHE M 700 mb BEZ R - EH%E - HIRK
2SR R 18 TR B PR » (PR

FEREARAE » REBYGHESBU ,

RSB R IFTRRAR o

@) RS HTERR RG2S
FEREERNTERUREAR » B 6 AEREm
1B AR IR Z BARAIEE o LR ESH » BEF
B R EZ 28 7 o DA% B SR o
( hook echoes ) FHKfF#HlZ kidt » (HERT
Forbes (1981) TA% & RRAR » TR 40IAE]
B G » ABPUSR R TR » SHER 2 B o

N RIS AR B s

SRR B i KB e aLIN[EF el
B’ R 21 34
FEREIR A 4 | 2

ZREH FEEZE ( Doppler radar )2
BEHREMRE S AL EBIE - f5 1 28 My

CEEZ R AV e BRI HE ( Pulse

repetition’ frequency ) f, hE TR ZFRE ,

' 2 f P
Vmax — i
] 4

Rﬁk%mﬂ@m T max ﬁiﬂ]ﬁ?ﬁ%@?ﬁfﬁﬁﬁ?ﬁ Eﬁ% 3

60
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c

e = 0.5 % 61)

Hoh o BB EEEE o B FERAE » B
e L2 BB RS R TR [V St A5 B B » S
R SRR, 2R - — AR R R B » 7Ry
B+ A B ZHE o B3F Battan (1976) , Lemon
et al.. (1977) , Brown et al. (1978) % »
- H# mesocyclone ZB%» LERTVS ( tronade
vortex signature ) BRISHE: - (FHFTEER
MR o |
B BIZUE B D RBE R B2 B s S (

‘radar warning criteria ) » BHMWFEREK
i 3 <4 yvetes ( Donaldson et | al., 1975 ;
Foster , 1976 ) o Ba3f Lemon (198055
BEAERRERL L EANEREHBME
BEME |

1 VIP 5 2ENBES SARGERL -
TR L SRS RS T R R ok S -

2 h/E ( 16,000 2ERE 39,000 2R ) 2H
KESEEERY IP 4 <

1 WBZMEE ( overhang ) N - {4 /B
( 5,000 TERLT)EE6ABEE-

4 BEOREESEESTE FEREE LG
o (I EEZ SRR R Y BERE L 2
3, ASHADA  HEEWR TR ;

5 A TFEETZE(pendat ) 27 » XHF
T A8 SR I/N  E Igk o

6 WEAEBWER ( Bounded Weak Echo
Region or vault } ZH&E7%E o |

ot FEEERE SR 95 5 I B B A 5 o

(6) hRERB L BIETER | ,

‘ Hovermale ( 1975 , 1981 ) FHEB{HETH
B - BT AR A MAL AR - BEA
AETASRIERE B2 S0 o (hHSTRIRMS 2 1540
190 km » BAE 120 km K 60 km , 2 EBETE
BT BHNE » AT BIRB BT 2 R A S
o -+ AESHovermale (1980) ##H 60 km
Ro A2 B 2 A/ RS K TR B 2 L TR

R RUGFBRERRBAMS » WHBRREHE
REFZAR - BAREAXEE IMERFEREHEZED
500 B » WP RFBET S » SiRREH -
Yamagishi and Nakayama (1980) 7 fER
ENTERETERER - SHUZER-

K3t Ninomiya (1980 a , b YAPRRRA
BEERRERIFE - QLIBEFAR 2B SR
HHA '

2 E XK

Akivama , T. and S. Matsumoto , 1970 : |

The life cycle and structure of hook
echoes observed in Bain front. ( in

Japanese ) Tenki , 17 , 420 — 428.

- Akiyama , T.,1975; Sbntherly tran‘sv_érsal

" moisture flux into the exfremely heavy
rainfall zone in the Baiu season. J.

Met. Seoc, Japan, 53, 304 — 316.

Alaka , M. A.,W. D. Bonner , J. P. Charba

» R. L. Crisci ,R. C. Elvander , and R.
M. Reap , 1973 : Objective techniques
for forecasting thundersforms and
severe weather , Rep.orlt NO._ FAA-RD
-73-117 , FAA , 97 pp.

Anzai ,M., ZHIEE , 1973 : HSEAE &%
O System {2DW\T , K& » 20 5 335 — 344

Asai , T., M. Yoshizaki and K. Ishikawa ,
1977 : Some results. on an objective
analyéis for trécking. radar echoes
convective clouds , J. Met. Soc..' Japan,
5b, 553 - bHb8.

Atlas ,D. and C. W. Ulbrich , 1977 : Path-
ana area-integrated rainfall measur-
ement by micro-wave attenuation in
the 1L — 3 ¢cm band .J. Appl .'Metégr. 16
» 1322 —1331. | ' ' '

Austin , G. L. and A. Bellon , '1974 : The

use of digital weather radar records



for short-term precipitation forecas-
ting , Quart. J. Roy ,Meteor.- Soc., 100
» 658 — 664 . _ _

Barnes , S. L., 1978 ; Oklahoma thunder-

( storms on 29-30 ADri1.1970- (D~ aw
s Mon _Wéa,lRef., 6;73 - 712.

Battan, L., J., 1976 : Detection of severe
local storms. Bull. Amer. Meteo.r.Soé.,
57 , 431 — 435. _

Bellon , A. and Austin , G. L., 1978 : The
evaluation of two yéar's of real-time
operation of a short-term precipitati_dn

. forgcasfing-procedu:re (SHARP) . ]J.
Appl. Meteor., 17 , 1778 — 1987.

Bendat , J. S. and A. G, Piersol , 1971 :
Randém Data ; Analysis and Measureiment

. Proc;edur.es » Wiley = Interscience.

Berjulev.,G. P.,V. V. Kostarew gnd A A,
Chernikov , 1970 s A new méthod of

“radar afeal_rainfall measurements ,
Trudy Tsent. Aerol . Obs., Mascow ,
100 5 115— 124, R

Blacker', R. H., Ri O. Duda and R. Reboh ,
\197"3 : Application of pai:terri reeogni-
| tion to digitized weather radar data.
Final Report , Contract-1-36072 , SRI
Project 1287 5~.-Sf_anf0rd Research In-
atitntel , Menlo Park , Calif. . J |

Bocchieri » J. R., and H. R. Glahn , 1972 :
Use of model ontput statistics for
predicting ceiling height ,Mon. Wea.
Rev., 100 , 869 — 879.

Boncher , R. J., 1978 : Correlation of radar
ref]ectivi"ty and.-snowfall rate during
‘moderate to heavy snow. Preprints,

18 th Cont Radar Meteor., 328 — 331.

Brown ,R. A., L. R. Lemon and D. W. Bur-
gess , 1978 : Tornado detection by

127
pulsed doppler radar. Mon Wea. Rev.,
106 , 29 — 38. "

‘Browning , K. A., 1974 : Mesoscale stru-

cture of rain systems in the British
Isles. J.Met. Soc. Japan, 52, 314 —
327. | |

Browing , K. A. et al. 1974 : Structure
and mechanism of precipitation and
the effect of orography in a winter
time warm sector , Ouart. J..R_oy
Meteor. Soc., 100 , 309 — 330.

Browning , K. A. and G. B, Fopte , 1976 :
- Air flow and hail growth in supercell .
storms and some implicat.ions for hajl
suppresion. Qual_-t. J. Roy ,Meteor.
Soc., 102 , 499 — 533. - _

Browning , K. A., 1976 : Structure of an
-evoiving hail storms (V) , Mon , Wea.
Rev., 104 , 603 —-610.

Browning , K. A., 1979 : The FRONTIERS
plan.: a strategy for using radar and
 satellite imagefy for very-short-range
brecipi.t'ation' forecasting. Meteor.

Magazine , 108 , 161 — 184 .

Bocchieri , J: R., 1979 : A new. operati-

. onal system for forecasting precipit-
ation type ,Mon. Wea. Rev., 107 ,637
~ 649. B

Bunker ,A. F., 1977 : Structﬁre', turblence
, fluxes and trausformations of a ma-
ritime cold front dufing. AMTEX . J.
Met. Soc. Japan , 55, 586 — 605.

Charba , J., 1974 : Application of gravity
current model to aualysis of squail
line gust front. Mon. Wea. Rev., 102,
140 — 156. |

Collier , C. G., T. W. Harrold and C. A.

Nicholass , 19I75 : A comparison of areal



128

raiﬁfall as measured by a rain gauge-
calibrated radar systems. Preprints,
16 th Radar. Meteor. Cor_lt. 467 — 472.

. Cressman , G. P., 1959 : An operational
objective 'analysis system. Mon. Wea .
Rev., 87 , 367 — 374.

Donaldsen ,R. J., Jr., R. M. Dyer , and M.
J. Kraus , 1975 : Operational benefits
of Meteorological Doppler radar.
AFCRL , An Force Surveys in Geoph-

 ysics ,NO. 301. 26 pp.

Eom, J. K., 1975 : Analysis the internal
gravity wave occurrence of April 1970
in the midwest. Mon. Wea. Rev., 103,
217 — 226.

Forbes ,G. S., 1981 : On the reliability
of hook echoes as Tornado Indicators.
Mon. Wea. Rev., 109, 1457 — 1466.

Foster ,D. S., 1976 : Verification of
severe local storm warnings based
radar echo characteristics. NOAA
Tech. Memo. NWS TDL-60 , Siloer
Spring ,Techniques Development Lab.,
10pp. |

Fujita , T., 1959 : Precipitation and cold
air produ_cti.on in mesoscale thunders-
torm systems. J. Met., 16 , 454 — 466.

Fujita ,T., 1963 : Analytical Mesomete-
orology. Met. Mon. 5,77 — 125. Ame.
Meteor. Soc. |

Fujita , T., D: L. Bradbury and C. F.
Van Thullenar , 1970 : Palm Sunday

- Tornadoes of April- 711., 1965. Mon ,
Wea. Rev., 29, 26 —69. '

Fujita ,T.,.and H. R. Byers , 1977 : Spe-
arhead echo and down burst in the
crash -of an airliner. Mon. Wea. Rev.,

105 , 129 — 146.

Fujita » T., 1981 : Tornadoes and Down~-
.bursts in the context of generalized
planetary scales , J. Atmss , Sciin 38,
1511 — 1534.

Gedzelman , S. D.,and R. A. Rilling , 1978
: Short period atmospheric gravityl
Waves , Mon. Wea. Rev. 106, 196 — 216

Geotis ., S. G. and W. M. Sil_vef , 1976 : Ar

| evalnation of ‘techniques for automati
ground-echo rejection. Preprints , 171
Radar. Mefeor . Cont.; 448 — 452.

Glahn ,H. R., and Léwry , 1972 : The use
of model output sltatistics (.MOS) in

- objective weather forecasting , J. App

. Meteor. 11,1203 —1211.

Glahn , H. R.,and J. R. Bocchieri . 1975 :
Objective estimation of the condition:
probability of frozen precipitétion ,
Mon. Rea. Rev., 103 ,3—15. |

Harrold , T. W., and K. A. Browning , 1969
The polar law as a baroclinic diturb-
ance ; Qnart. J. Roy‘. Meteof. Soc.,
95, 710 — 723.

Harrold , T. W., 1973 : Mechanisms influ-
. encing the distribution of precipitati
within baroclinic disturbances. Quart.
J. Roy. Meteor . Soc., 99, 232 — 251.
Harrold , T. W., E. J. English , and C. A,
Nicholass , 1974 : The accuracy of rad;

" ~derived rainfall measurements in hilly

_terrain ,Qnart , J. Roy. Meteor. Soc.
100 , 331 — 350.

Herzegh , P. H., and P. V. Hobbs , 1980 :
The mesoscéle and-microscal.e structur
and organization of clonds and preci-
pitation in. midlatitude cyclones , Il :

. Warm- froﬁtal clonds. J. Atm. Sci., I37
597 — 611. o



Herzegh , P. H., and P. V. Hobbs, 1981 :
The meéoscale and miroscale stmcture
and organization of clonds and preci-
pitation in midlatitude cyclones , [V :
Vertical air motions and 'tﬁicrophysical
structures of prefrontal surge c_londs
and cold-frontal clonds J. Atm. Sci.
38,1771 — 1784.

‘Hildebrand s P. H., et al., 1979 : Messure-
ment of convective mean rainfall over
small areas using high;density "rainga-
uges and radar. J. Appl. Meteor., 18,
1316 — 1326. | |

Hobbs , P. V., et al 1978 : Rainbands , .
precipitation cores and génerating cells
_in a cycloni¢c storm, J. Atm. Sci., 35 ,
230 — 241.

Hobbs , P. V., T. J. Matejka , P. H. Herzegh
and R. A. Houze , Jr., 1980 : The mesas—_j
cazle and micrascale structure énd or-
ganization of clonds arnd precipitétion
in midlatitude cyc!oneé. I : A case
study 6f_'a cold ffont. J. Atm: Sci ,
37 , 568 — 596. '

Hogg ,W. D., 1978 : Quality control and
analysis of a archive of digital radar
data. Preprints, 18 th Conf. Radar
Meteor., 150 — 151.

‘Houze , R. A., Jr., P. V. Hobbs , K. R. Biswas
",'and W.' M. Davis » 1976 a : Mesoscale
rainbands in extratropical cyclones ,

Mon. Wea. Rev., 104 , 868 — 878.

Houze ,R. A., J. D. Locatelli , and P. V.
Hobbs , 1976 b : Dynamics and clond
microphysi_cs of the rainbands in an
occluded frontal system. J. Atm. Sci.,
33, 1921 — 1936.

Hoﬁze » R AL, 5. A Rutledge , T J..Mate_jka

129
and P. V. Hobbs , 1981 : The mesoscale
‘and microscale stmcture and organiza-
tion of clouds and precipitation in
midlatitude cyclones. Il : Air motions
and precipitation growth in a warm-
frontal rainband.’_ J. Atm. Sci., 33,
639 - 649.
Hovermale , J'; B., 1975 : Accuracy of
prediction of heavy precipitation events
. in relation to grid resolntion in num-
erical models. Briefiﬁg. of performance
of NMC hurricane modelat NOAA/NMC
Harricane Confer. at Miami 1975.
Hovermale , J. B., 1981 : Modeling of Heavy
Precipitation Events for Operational
Guidance at NMC. Lecture Nofe ,CWB
» ROC , 22 pp.
Jenki-ns »G. M. and D. G. Watts , 1968 :
Spectral Analysis and it-s Applications
; Holden-Day', Inc., San Franciscs.
IMA , RREAHTE 1976 ; HAIE SR
NWW) system HREICOWNT, SRR »
43,37 - 62.
IMA , RSBEHR > 1979 : HREBOWE
(CoWT , FlEErd - 46 , 53 — 85.

- Joss , J., and A. Waldovgal , 1970 : A -

method to improve the accuracy of
radar measured amounts of precipita-
tion. Proc. 14 th Radar Meteor Conf.,
237 - 238.

Kimura , K., RE#=, 1973 : S8~
H TORE (#llmeso ﬁ%(:?h\f) » KK
20, 279 — 287.

Klein , B.W., and I. Enger ., 1959 : Objec-
.tive predictor of five da’ys‘ mean
temperature , J. Appl. Meteor., 16 , 672
— 682. o

Klein , B. W., 1971 : Computer prediction



130
.'of precipitation probability in the
United States, J. Appl; Meteor., 10 ,
903 — 915. '

| Klein , B. W., and H. R. Glahn, 1974 :
Forecasting local weather by means of
model outptit statistics , Bull. Amer.
Meteor. Soc., 55, 1217 — 1227.

Klein , B. W., 1976 : The AFOS program
and fuf.ure forecast applicat'ions ,-Mon.
Wea. Rev., 104 , 1494 —1504.

Kropfli ,R. A, and J. T Miller , 1976 :
Kinematic structure and flux quantities
in a convective storm from dual-doppler
‘radar observations , J. Atm. Sci., 33,
520 — 529. _ _

ILemon ,L."R., R. 'J. Donaldson , Jr., I_)_.'-‘W. ;
Burgess andllR. A. Brown , 197? : quﬁ_ler
radar application to severe ‘thunderé‘.t-
.orm stndy and potential real-time |

. warning , Bull. Amer. Meteor. Soc., 58 |
, 1187~ 1193. |

Lemon , L. R.,. 1980 ; Severe thunderstorm
‘radar identification techniques and

" warning qriteria ,NOAA Tech. Mems .
NWS NSSFC—3. 60pp. |

Lowry , D. A.3 and H. R. Glahn , 1976 : An
_o'perational model for forecasting
probability of p‘recipitatiﬁn-PEATMOS
POP , Mon. Wea. Rev., 104 , 221 — 232.

Lund, I. L., 1955 : Estimating the prob-I
abjl.ity of a future event from disch-
otomously classified predictors , Bull.

- Amer. Meteor. Soc., 37 , 325 — 328.

Maddox , R. A., 1980 : Mesoscale éonvective
Complexes.. Bull. Amer. Meteor. Soc., _
61,1374 — 1387.

Maddox , R. A., D. J. Perbey , and J. M.
Fritsch , 1981 : Evolution of upper

tropospheric features during the de-
velopment of a Mesoscale Convective

Complex. J. Atm. Sci., 38, 1664 — 1674.

. Mansfield , D. A., 1974 : Polar law : The

dévelopment of baroclinic disturbances
in cold air outbreaks , Quart. J. Roy.
Meteor. Soc., 100, 541 — 554.

Matejka , T. J., R. A. Houze , Jr., and P. V
Hobbs , 1980 : Microphysics and dyna-
mics of clouds associated with mesos-
cale rainbands in extratropical cyecl-.
ones , Quant. J. Roy. Meteor. Soc.,

106 , 29 —.56.

Matsumots , S., K. Ninomiva and T. Akiyarﬁa
,»1967a : A synoptic and Dynarﬁic study
on the three dimensional structure of
mesoscal disturbances observed in the
vicinity of a cold vortex center. J.

ﬁ Met. Soc. Janpan , 45,64 — 82.

Matsumoto , S., K. Ninomiya and T. Akiyama
, 1967 b : Cumulus activities in relation
to mesoscale convergence field. J. Met.

. Soc¢. Japan, 45,292 — 305.

Mat sumoto 5 S. and T. Akiyama , 1969 :
Some Charaéteristic features of the
heavy rainfalls observed .over the
western Japan on July 9, 1967. r(part
1). J. Met. Soc.s Japan, 47, 225 — 266.

Matsumoto , S. and K. Ninomiyal , 1969 :
‘On the ro.le of convective momentum

~ exchange 'in the mesoscale gravity
wane , J. Met. Soc. Jépan .47 , 75— 85.

Matsumoto , S. and T. Akivama , 1970 : |
Mesoscale disturbances and related
rainfall cells embeded in the Baiu
froont. J. Met. Soc. Japan, 48,91 —

- 102.

Matsumoto , S., S. Yoshizumi and M. Tak-



euchi , 1970 : On the strocture of the
Baiu fx;ont and asso-ciated intermediate
-scale disturbances in the lower atm-
osphere. J. Met. Soc. Japan , 48, 479

— 491.

Matsumoto , S.; and K.Ninomiya , 1971 : On
the masoscale and medium-scale stru-
cture of a clod front and the relevant
vertical circulation. J. Met. Soc. Japan

» 49 , 648 — 662. ' o

Miller , R. G., 1962 : Statistical prediction =

by discriminant analysis .Meteor.Monogr

»4—25, 56 pp.

Miller , R, G., 1964 : Regression estimation

of event probability , The Travelers -
Reseas. Cent., Inc.,U. 5. Wea. Beur.
Contract CWB—10704 , Techn. Rep.,
NO. 1., 155 pp. _

Miller ,R. G., 1971 : SLAM screening
lattice algorithem for non-linear
regression estimation of event probab-
ilities , preprints of papers, Interna-
tional sympesium on probability and
statistics in the atmospheric sciences.
Honolulu , Hawaii , Amer. Metéér. Soc.,

175 180.

National Weather Service , 1978 ; Speci-

fication for RADAP. NOAA , 195pp.
Newton , C. W. and H. R. Newton , 1959 :
Dynamical interaction between large
* convective cloud and environment with
vertical shear , J. Met., 16 , 483 — 496.
Ninomiva , K., and' T. Akiyama , 1971 : The
development of the medium- scale dist-
. urbance in the Baiu front. J. Met. Soc.

Japan , 4_9 » 663 —677.

Ninomiya . K., and T. Akivama , 1974 ; Band

structure of mesoscale echo clusters -

131
associoted with low-level jet stream.
J. Met. Soc. Japan, 52, 300 — 313.

Ninomiya , K., 1978 : Heavy rainfalls as-
sociated with frontal depression in
Asia subtropical hum‘id.region (1>, 1.
Met. Soc. Japan, 56 , 253 — 266,

Ninomiya , K., and K. Yamazaki , 1979 :
Heavy rainfall assdciated with frontal
dépression in Asia subtrob.ical humid -

: f-e'gion (L), J. Met: Soc. Japan, 57 ,
399 —413. '

Ninomiva , K., 1980 a : Enhancement o f
asian subtropical front due to therm-
odynamiceffect-df cumulus convections
— Real data forecast experiment using

‘ gﬁare-{nesh primitive n_mclie.l J. Met.
Soc.-']lalpan 358,115,

Ninomiya , K and Y. Tatsumi ;1980 b :
Front with heavy rainfﬁlls in the asian
subtropical humid regiqn ina 6— level
77 Km-mesh primitive model. J. Met.
Soc. Japan, 58,172 — 186. |

NOAA , 1978 : Operations of the national
weather service ,U S. Department of
Commerce , 303 pp.

Panofsy , H. A., 1949 : Objective weather

 map analysis. J.-Met., 6,386 -392.

Passarelli ,R. E., 1978 : A theoretical
‘explanation for 2 —R relationships |

~ in snow. Preprints , 18 th Conf. Radar

Meteor., 332 — 335.

" Rasmusoen s Bvy 1979 : The polar low as

an extratropical CISK -disturbauce.
Quart. J. Roy. Meteor. Soc., 105 ,
231 —549.

Rasmussen , E., 1981 : An investigatibn
of polar low.with a spiral clond

structure. J. Atm. Sci., 38,1785~



132
1792. .

Ray , P. 8., 1976 : Vorticity and Diverg-

| ence fields within toronadic storms
from dual-Doppler observation S. ].
App. Met., 15, 879 — 890. _

Reap , R. M., and D. 5. Foster , 1979 :
Automated 12 — 36 hour probability
torecasts éf thunderstorm and severe
l.ocal storms J. Appl. Meteor., 18,
1304 —-1315. .

Reed ,R. J. and R. H. Johnsbn » 1974 :
The vorticity budgef of synoptic;scale
wave disturbances in .tropical western
Pacific. J. Atm. Sci. 31,1784 —-1790.

Saffle , R. E., 1976 : D/RADEX products
and fieid op.eration. Preli-r'int » 17 th
Conference on Radar Meteorology , 555
— bbh7.

Sarders , F. and R. J. Paine 1975 : The
structure and thermodynamics of én-
intense mesoscale convective storm in
Oklahoma , J. Atmo. Sci , 32, 1563 —
1579. '

Sanders , F. and K. A. Emanual , 1977 : The
momentuzﬁ budget and temporal evolution
of mesoscale convective storms, J.

© Atmo , Sci , 34 , 322 — 330.

Sasaki, Y., 1970a : Some basié_formalisms
in numerical vafiational analysis ,Mon ,
Wea ,Rev , 98, 875 — 883.

Sasaki , Y., 1970 b : Numerical variational
analysis with weak constrain and appl-
jcation to surface analysis of severe
storm gust. Mon. Wea. Rev., 98, 899
<910, |

Senshn , T., 1961 : Analysis of a meso-
scale disturbance o1 30 Jan. 1955 in

western Japan. J. Met. Soc. Japan ,

. 39,58 81.

- Smith ,W. L., 1968 : An improved method

for calculating tropos'pheric temperat-
ure and moisture from satellite radi-
ometer measurements ,Mon. Wea. Rev.
96 , 387 — 396.

Smith ,W. L., 1970 : Iterative solution
of radiative 'tfansfer equation for
the temperature and absorbuig gas
profile of an atmosphere , Appl , Opt.
9,1993 —1999. -

Smith , D. L. 1975 : The application of
manually digitized radar data to short
-range precipitation forecasting. Re-.
prints , 16 th Radar Meteor. Conf., -
347 — 352.

Staff meinber ,'Div.. Met., Tokyo Univ,
1970 : Precipitation Bands of Typhoon _
Vera in 1959 (I1). J Met. Soc. Japan,.
47,298 — 309. | |

Syono , S. et al. 1959 : Broad scale and
small scale analysis of situation o.f
heavy precipitation over Japan in the
last period of Baiu season 1957. Jap.
J. Geophy , 2,59 —103.

Takeuchi , K., WAHAR » 1978 : BREOKEK
B SITESTFIEIC OO, (A AR LML

» 29,98 —105.

Tatehira , R. and Y. Makins , R = ik
BRI 1974 : T o arfbdnf oo — N2
— > OFREA~DOFIH © HERH » 26, 187 -
199.

Tatehira , R. and Y. Makino , B =~
BRA - 1977 ; BRENREORY » ABESE
TEIEE®E » 5 23 85> 78 — 88.

Tatehira , R., and T. Shimizu, 1978 : In-
tensity mesurement of precipitation

echo superposed on ground clutter—A



new automatic technique for grand
clutter rejection, Preprints , 18 th.
Conf. Radar Meteor., 364 — 369.

Tatehira ;R., 1979 : Operational Foreca-l
sting in U. S. A., Tenki , 26 , 263 — 273.

Taylor , B. C., and Browning , K. A., 1974
: Towards an automated weather radar
network. Weather , 29, 202 — 216.

Taylor , B. C., 1975 : A mini-network of
weather radar. Preprint , 16 th Radar
Meteor. Conf. 361 — 363.

Tepper M., 1950 ! A proposed mechanism
of squall lines : The pressure jump.
line. J. Met., 7,21 — 29,

 Tsui , T. L., and E. C. Kung, 1977 : Sub-
synoptic écale energy transformations
in various severe storms situations,
J. Atm. S¢i., 34,98 - 110.

Uccellini , L. W,, 1975 : A case study of
apparent gravity -wave initation of
severe convective storms. Mon. Wea.
kev., 103,497 - 513.

Wilk , K. E. and K. C. Gray , 1970 : Pro-

- cessing and analysis techniques used

with the NSSL Weather radar system.

Proc. 14 th Radar Meteor. Conf.; 369
—374. |
Wilson , J. W., 1979 : Radar ‘measurement
of rainfall—A Sumrnary. Bull. Amer.
Meteor. Soc., 60, 1048 — 1058.
Yamagishi and Nakayama , 1980 :

Yoshizumi-, S., 1977 : On the striicture
of intermediate-scale disturbances on
the Baiu front ., J. Mét. Soc. Japan,
55,107 —120.

133



134

pe0 7 29 12 a 8-7G0

»
A .
L'(c'-“"“"?'—-{m/ 1013 ‘L’J\\:/ ]

- 2pr L —
iy 1 Y]
b [
i

o G R
S k-

nr

v

B U, ¥ & I AT
01020 30 40 €F Ko 70 80 S0 100 110 120 130 140 i50 180 17D 180 L0 200 210 220 210 240 250 240 270 260 290 300 310 320330 340

1]
350 340 -

H—E FKEEASRESRETEZHEE 700mb KRB HAHEK

&Sl ( 1980474 29 A 12 )

1.5
5
g‘ 10—
-
£Zos
[=%
§ .
o (7)5K Z T e 1k
1200 LST 1300 LST
July 8, 1957 July 4967 p .
Prosoura J Bvorgencaiin (o est} 1y
ﬂ 7
F 350

ol (" 0
P
i
e e P - P i i)
1500 LST F 1400 L3T ]
July 2, 1967 . © Julygi967, -
Prassurs piomeky - - - - ¥ givargance {in 15w
FlL
g |

1530 LET g [ 1503 LST
July 2, 967 ) a July 9, 1967
Fressure cromaly - divergenca (n 10 ked)

- B=
19687 A8H 13 %
15 R A AT B2 R B RmE
REHE S o WE ok
FWE o



135

b
S

éslr‘aowan;‘

EA

el N
PLEE R
chergeata

o—muaum\:g
prechitzten §

o3 5. 12 o3sT
July B - Wy Bragn

_ D a¢
AEE 19684 7HSHZE 11 A HAWBFIYTHS » 37 57 DEWRIEMLE ,

Bttt T w
T uES 4
¢ mescieale !; /"'--J;L./
N T Py RTPe S— e s, -

- "——ﬁ——".“?"'-"""-"— E
350»:03Km}:rl£2£ km l‘
L o -6 : .
~ -5 —— :

; f‘ ' : .I\ 2

"y ; i —a L :

F j lln ¥ ? -3 ...__..._—_Jil ______ A2—
bRl —e l

_,) JL{ ..</_q§8%“ —1 i Mo, g

B &) " R ” 4
ConV, meso div. FE /i LTI, e

low

@R B E B AR o - (05 e IR & B P S B B 4R M

BAE

Ay 50 msac”

&

g S

o o o
-] =] 2oam
-

. i : %\_ AV

BEE 1971457018 HE 19 OEH
o 7 B R 2 AR A T s
BR R



136

Prevsore Prsturbobon 'mb

Remipll Amgun
ichess hour

Camalh

(X113
Er

STCTION A e s e
wprom | osaes Jd fess mE eie e
{xm}

DISTANCE

CRUSS

| wamsas

| omvamgus

LI TN

Il L
" [ 3

X . TIME CS5T MAY 18, 1971 .
6 OT o8 03 0 0 2 93 14 I3 K 17 1B % 26 & gz 23 00 O 02 03 04 3 Q6
MAY 18, 1971 ) TIME  GMT : MEAY 19,

AL E 1 %%Z%Jﬁ_tzﬁ@ﬁ%%fﬁﬁﬁﬁ@

EAST-CONTRAL ICWA

nE) awjiag

BAl BEAES IEEL 11 smm
. ZRBRE MR EA RS
K B2 5 1 B L

o4y 8 7 8 9 0 12 B W B W8 1720 2 22 a3
Time (C5T) Moy 18,197)

PWOOM 23 W5 17 B BN 223 00 1 2 3 4 5 6
Time GMIL

300 , ’ ' L
— GRAVITY WAVE AMPLITUDE ~

= == HOUALY PRICIP RATE

)

HOURLY PRECIPITATION RATE {inched)

'u

i
i
i
i
I
I
»
{

GRAVITY WAVE AMPLITUDE
{ghcra) o
=1
1

B — RIS P PRI R AN R
= e 8L




Coast.

are gronbed into three

137

B+—@ EERECE SRR
Grid used in turbulating radar data for thunderstorm

forecasting. Boxes are approximately 190Km o_n'a side and
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