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s B : )14 RO2ia s 30 A MAR 1554
HEMM REAAFZEAAFEERBAFZEAASIAD HEME AR
Hs B REIIEIAIE

~>¥Esk/8: HB/ & %

M5t © BpJa A - QPF - LAPS

AEWE: (ZBEZEF)

FRALHBAEHMERAN "BAFEARAARASG  2HEHA LB
ANRSHESRAGIVAENEHIRRERAFHRE - MERRAREZNRET
B% (NSSL) Aras A ey0-1 5 T ERKQPPH)FEMA ST REA 2| ERAEIE T 8 b
EBHMYEATAR ARTIXIZBHTANBRALBERALZEREREZRE AN
LHERREESERER  FEHINTLEERBALATH LT RLHRT  BRR
fAMEREL BEER G RX# -

HERTHERAUTERAEARASLHHRAAFEZ EZFER S THRA
B BAFMERBRES  cERAEFUAF L oG AFREF S o NTETR
HEy B RIE  mALAPSEIS R RBAUR P SRAMBEFHEME AT RR
WEHRE -

AXEFHCELAE L BERE T REA



$EEERARBMHAE - 02 1\ FEEHKRER
# %
FERLABANERBBRANBEFHARAARLAL, 2HHE
I ABRANRSHRERANOMENLHIRRERFTHR
£ - mEARBRZHARETRE (NSSL) Aritkey 0-1 MR T EM%
KQPR)FERALATREA R TRBAZE L EEBELH R HFEARR - K
REEXEZ B AP ANRALTERA K EFRERB AT EE AR
HEEHERRER AL ST ERRBALR T 8 R R
%o RIAAMEHREL BB G AR -
HERTHERULEZF RKRARAASHBRMFEZ IR TE
ERETRAR CRAEAERREN ERXETIAFS e HiEF
BRI Pl AT E EH TR R - joA LAPS A5 & R

RURESRBEEFRAFRA AR RRBEAR -

R4 | Bpsa sy AR - QPF ~ LAPS
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3 EEERHOREMEE -0Z2 1 FEERKTAR

—- B#

HEREBRREAE AR T % E (National Severe Storm
Laboratory, NSSL) #R#FEEEAREMMLER 0 £ 1 KRR
Ao hASBEARABRNAL FENTHAZBEYES2E
FEAYEHRIE BLEEEERTASEHEENELS THMY
BFEREBE BAALRAAHEIENSCEBTA  EEANEER
RYBE CHRYELOHFLRAAA BT AENBLABE - FHRA
(Isabel)BR /&, ~ %33 (Nari)Be & & # & #](Mindulle)Bs & -

bh 2B EWERBERA BEFRARATARLS ) ZHE
I BHANRSHRERAGSHEN LHIRRERGHTA
ZomiRRFHNRETREAER LTRSS TRA L LR
REBELSHWEHMGO0E 1 IR ATAR BAXRERETZE
2AMBPANALBRRERNBRETRERALARLZIAKZIELER
ooz (DBEETEEEI>BHERRAREHABGVERERE
QBBARAETEFGEREREG LS H URETRRO AL ARE—F
BB AAREENARER FER G T URERERRERA LS
HETFEHREIBEIE URBREBHESHREADLRRAZEEHEY
P L5

=~ B
(—)0-1 INEX R BEHEAKTARLLBN
Ziper (1983)% % Bp4a #% X A T # (nowcasting) & 1 Al % % & #7]
B A $ A 00 R KUK DU AT R 3 3 B 4 A 2o 5 ] 36 B P9 AT S0
35 o F ¥ A 6 B 1 0 I 45 48 E KA P PO OB RSB o R AT
REABRRAAE XA - EN— BN KXFARAZBANE L RFH
AEREHHRARK - BLFEHFRRAKBLLSHES T (DR
ERAKAF B QB RERABMEBTHR R ZR ML
(AR BAEATHREAERNH0-1 N FRERKERALZIEE
WA AAABET R LarH A6 e E et iR BF



ATBZRARESEMmET RS EF(REKRG)AIFHARZIE
EIF(REAR) » ARG R E —AF o MAE T B FaRn
PR e

l. A Z B4 T4

AL %y b B A A T EA R E K E F(composite reflectivity,
CREF) sbEHEEZRABEMBEAAMEZTEAK IR Bk E
HEREBERBIATIT UREBWEAF 4 FTEEREHERER
REBESLEE BT tRTERBTEENAMBRIKER
volume scan & > BRGE4MmAEZMIKE Cartesian AR M R (B
=)o tt CREF A4 4 A U3t BE ek B4 B2 AN » E4F
BRABKREETH Z A4 -

B —# A3 A QPE-SUMS (Quantitative Precipitation Estimation
and Segregation Using Multiple Sensors)#) ¢ E R ERE A » £ 4
FREXERERBRG WL BiF LEA A CREF AiF 2 &3t B3
Bho b bGP TR ARIERERGERE -

2 ¥ i st B 5 e JE#E M LAPS (Local Analysis and Prediction
System) .55 75 5 A M Ak & 843641 A B H FIAE 7 ok 48 3L 245 31 R
A8 &4 > B AT A 2R 850 hPa &35 AT » sbib > AT 2 AF 3RS R
FARTEREEGFLEFRSTHE H4HEDEFLEYBREL RGP
A& LAPS B3 MR @ hosbF T REZ 40 B -

2. % —3f4: SegMotion

SegMotion — % % & segmentation (4-#)& motion (i€ &) F M
Fo MO RETEET ) ATED R BRES L3t H1E
Ha o ETHTARAZ -

21 FrEASTH

— B4 CREF #j A 350 284t #8518 1% & (pixe) = © R A #4745
$oFE T A= EFE: (DA K-Means clustering # #F
(Lakshmanan 2001; Lakshmanan et al, 2002)3§ 4746 & & 35847 % €5



BMAEALKSEER - (& B K(region growing) » #F Fl FAM &R
WA A —EE B (3)E BAH(region merge) ¢ 4§ 3T B A48 A L & 3K
PRz ZEAE > ¥ HIE B N4 2 B {4 (threshold) » & & BAE A HF ©
BMAEBRw =7 LB T—HAASH LS BRANHTIE  fEL
FikZ BB A ERF L=y AER s BEER - MERAEZE R4
SR EE G E R B @A ©
HHARAZHERFERENF R ARAREHABLFRALEGT
8 Bt p A =MERE 5% Ad /]3] R scale 0 ~scale | & scale
20 Bl # R 30 2 4EA NG TAR ~ 30 2] 00 42 ey FRIMUA R AP
00 4% eyTE3R - B thob 28 4 B 4H ¥ =18 R K 4T SegMotion & IE >
FHEREAEMEENERBENEZENE -

22 EEfEt

SRR ARLEP T ZBRE N BTES L AT AT
%R EEE CRRY ARG ETIH b H e AR R BERRIF
HE A BR ABRE BN RABNIREKE THLYERFR
HEARASOHER RAWUFTEAGEBHBRLE NRHBRER IS
G A BREZZBLG EFYEXREEHORIDARE  BH ARG
&3 ey Fu(centroid) - kot MR AL ER T SBPT R B B EHiR
BT BEBEEA-—BRIPHGEFESHRES —H -

HEGETZRBETTHEANBLRBAFRBER LA
P P B HBHERGENRBEANRILAE MEBETERAEZXR
REAHKR ERAEZTEEEZAELELBEL AL ZHEK -

St AR ZRE A KB FTHHEBBEGEEFHRSGETT
7B s FRELA &9 k& Kalman filter (Kalman, 1960) @ 5 1k &9 & £ BF
RBRFGETR -

3. % =R 4 Advector

S EEAENRETRRS  FARBE A mAR 0 45K LEH
P32 463t Rk - RERICBE RREG RS A - BB A%
PRAF 2 AE St B R P ERAZ AN 5 L d R EF BRI TIAH



HEESFIHCGREBR B ZAT) c ENRARAIEROEHLRES
ML A B EGHEHREL R -

B¥g R EEN  ARBARATREGCETBENY
0 4% LAPS Bn At & o 4] A B Ry k8 £ s 3t R 548
#4(8 AR 850 hPa g #ATRIR) - it S HETMAFENE
BERGE A LAPS B3R » B F A CHMRE -

4, 2 HREHHA

RPSTHA SR HBBANTERERL  AH S 5HTURE X
BHBRBEEZFTEASSHETRA MEMRNEHLEEAAFR
Mt 4% — (SegMotion 2~ 2t3% X 390 ) A& Fit 6%k —(Advector 23X EWEA)

4.1 SegMotion 3 %~

LAk B 1)

w2segmotionll —i

xmllb:/home/langston/case_data/tw_010916_nari/cref smooth/code_inde

x.1b

-0 /home/langston/case_data/tw 010916 _nari/F10_010/segMotion

-T cref smooth -t "10" -F 5 -g -1 -E 5 -O 10 -S —verbose

o T LTHESFMHR A3t - eg: -T cref_smooth » % 4# F composite
reflectivity f4 ik A3 ©

t: S ABFRI TSR > eg -t 100 B 10 5 4E TR

+-g: growth factoronoroff* L FEEH B ERKBEREMEL R ER
o FAE A -

~E: Sl osgditiiE—KR eg-ES5 > &5 o8t —K -

«-O: RS ABMMEEEEMSITRAE > eg-010 4B 10 4
S EEERSERE -

4.2 Advector ¥} 4~
LA b B f5):



w2advectorll -i
xmllb:/home/langston/case_data/tw_010916_nari/F10_010/segMotion/c
ode_index.lb
-0 /home/langston/case_data/tw_010916_nari/F10_0O10/advector
-T cref smooth -A cref _smooth -t "10 20 30 40 50 60 120 180" -g -I -S
--verbose
«-S: splatting on or off » 3% LM E R NHE BT M B A RRZ
TR RERRIGEHEEN > BREAME -
s AEBMEENRRABRBEAFIZHMRAZREMSFTER > BAT
HEE AR Z)TAR 30 74X T AMEA scale 0 9 &R 5 (2)
AR 30-90 41 A scale 1 898 % QAWM 90 Y FARAAE
Ml scale2 9% R - w AIRAFARMAETRA L ZHEBHLE -

5. XS T K

Z st B R R ARZ CREF &R 2% ¥ =
REREELT:

CSI (Critical Success Index)=100*H/(H+tM+A)
POD (Probability Of Detection)=100*H/(H+M)
FAR (False Alarm Ratio)=100*A/(H+A)

H P H & it BpfE3t REBAME B AN REN L ZHHE
(threshold) ; M % miss > BP#R B AP RENFME » 12 2453507
14 ; A % false alarm > Bp4E 3t AN FE A BME - 12 R BRGNP RME -

B 4L POD 278 FHRBARI G B 2L LHAREHRE
FAR 2 FHBRIEABRALAFLGB L LRHARBIRE
CSI R ¥ EestE > A ARHAMMALELSEZIIAE - ML
{4 & 2% & & 20dBz - hit ~ miss & false alarm & % 4o %k — AT °

B — 43T #542 8] & MAE (Mean Absolute Error) » st $2 B]{& & Af >
mAE KA ERENE  BEmA dBz-



(=) M &R
AAGOMBEBAEERNR BANCANTERTES  AFH
KR EEE S RER 2 -

1. BH R EHHERMEE

B ey 4 05 & 2004 55 B 8 8 2000UTC £5 A 9 8 0700
UTC » £33 89 X § AN 236933 > &3% growth factor (R F # & 7%
JE At S - splatting (& F £ A W4E F iR B EGR)
smoothing (¥ A\ Z Bk 357 & F T FH) AR U RR X ETEER
RS BRI ULHBELRER -

1.1 growth factor Bl3X(-g): & F# & 38E FAgH

B > % 4t # growth factor B:Xz CSI ML R - £+ £8 % Cl
EEth R %K # & growth factor; 4 B A A4 #4 & growth factor
HER - THOZRKATER 10 5485 60 54889 CSI #3Ha - b3t
IR — A CSIEAN 05 2 &R AEEREATARELR » Bt
T B & A &4 growth factor » 10 5489 AR S AR E sk - M
A ey CST 838 TH L, M fa CSI M £ B 3t R A B & B EFp
& o BEfT ey CSI & K » B b % 38, growth factor &) 35 % 3 R oA
BE - g FAR ey 8 RT3 » # 5 T growth factor F3R4% ey %
R $ R (B A7) °

MAE B A3t EE AR EDABEEANER  KERR TR
B TSR B ey BT TR EEARZIES B &R
T R, 0 # & growth factor )& R MUA BT A B I RAM - @ POD
WERR ZRBRAEN > LBTHRK T growth factor # 4 R4 ctrl
BB ST (B R5R) ©

42 F Prik o # & growth factor &9 FA#R & R A& & 8077 B M A K AE
F it kBKRE R growth factor Y& REIF - sb TR B A/ REH
HALEAREFRB REUARNEASEORERTED R LKLHE
Rerth A EE P RRGGEERI -



1.2 splatting 13X (-S): R FEA NIEH HE# AT EGR

BWEAREHBHORERARTEAGOEZHRAANGEEL B E
18 @ ey B3 B A - i CSI 894 REBET » A /LA #4T splatting &) CSI
4 10 3] 60 S EEHRARERALF—H FAFRHERE@BRT) - M
FAR ¢4 4 £ R R B\ £ F Ctrl K5 & F # 47 splatting s9 & R » tbig
W H AR T AT splatting 9 & R MIF— L AR EHEEFRK -

BB AT R > MAE &9% R8T & #47 splatting &9 & RABAE R
% splatting 894 F A4k > # 20 4242 3] 60 p4E I ARE R T BTk
gy 8 o 27 POD &9 & R R85~ » 4T splatting 89 FARME R K A 4T
(B & 57) °

4 ¥ PR3 0 Amo splatting #% k Au A\ splatting 89 FAIREE R A1E o it
BE Ao splatting A HERLEREEEBVE -

1.3 smoothing (-k): #AZ B & 355 & F E4TFF

B CSI 94 R T R > R B S$HH AL CREF /T PR LML
FRBE(B A7) B+RIAFARMER AP Cul REEFTFENHT
Ex > ¥ R Ba5w CREF A #4TF R AR AT 40 p 88 2 RS8B4 -

&1 MAE &9 27T (B +—) » 4% CREF #47-FF R £ X ER
RYPHAER SRS AETRABNGER - 27 POD & R A &F »
K AT RO ERHMEBIF > ERAKXABE XF) -

Z Pl sty CREF 35 47 e RME RAHR KM
BB R AL TRAR AR REFF6 CREF 35452 9 FAHRE
BEA STFFRRELTLESN - BT A A TFRREHBARSE
ReEgap®-

1.4 f&3t Rk 2 F i ek s M s nk (-0)

AufEit R EEeAMRERELIRATERT BAFM
Mg 8ok AR kESs FELHSTHERSG - ELER
EHEHAES FHEMNENELR MUEFAEIHRHFRAE
BRI o

AERBRE Cul BT AFHMELS 24 0 ZRER



30 48473 o B CSI & FAR #94 R8T » B4t M faey AR
HEB RABARSOSEHNERAZ o ER(BAT) -

MAE #4288 ~(B+=) » £EFRRY (AR 10 2482 60 5
S)FEERRENTREYBRFMERREOLER AL FETAE
g £ £/ POD & & £ 8 Ba7 05 1 I 1% 4 49 TA SR 4 B A8 M 47 (B
+=)e

Zrmt o R EMRIEEDEAF O AR BAETE A
2 LB RBEREE - LIPRAHAZLANFRATHEF R £
REENTEO AR REREAMGRY - Bt ERTRALFY
BAT  SFENTEEHNTRECHEOBARER -

2. Y RABAERMEE

B CSIERTR(B+w) 10 54 E 60 546y FRImERHE CSI
Zh4e 0.6 BA L > SLBASTAF A F A E A EoLBRRME £ & R 48§ 4 - FAR
HERLEF(BTE) REAHB I LA 10 548-60 54269 AR
ERHAEO03IZT - M MAEREFR AT R BRMEHRAEE -
KERINARGENEHANT  GERTRBE X)) FrAYREM
B 6dBz AT RZATAABTEMBRBENREL —F - M|
POD E &B MG & R (B + 1) - 10 548 %] 60 568 &4 AL RAR
#£0.6 AL HREAE -

A AF R B F LB Isabel B EKR B —FHRATHRE
BEA —THRRBEAMAKE LERTHEAERRER ZREE R AR
&40 Fa AR -

3. W ReRfE £ ,

MF B AN 2001 £9 8 A6 BREERILF EBHAR
REBBBGH T ORE > HRELEESERLT BEITH -2 15 8K HE%R
ARG B SEE T > N 16 B RILA BMHE - AHER
G RREFM A BT R ELSMILEZHE T 9 A 16 8 0800 UTC
£ 1600 UTC > MFHARBZER -



30 EREASBEER

+ A\ 2 B AR 4&F 5% 59 CREF 3 £& K-means cluster 7 /% & 2 A7
Bz yBEER BP B+ () (b)A(c)% %] A scale 0~scale 1 & scale
2=ZMEHNBAREHER - GERTR > KA ZTHEIFSERR B 4
ERB RSB E R BT ABMS AZERE X wiFatb H T %E
R (B A\ Q)T 53], 0 4848 &/ RE &Y scale 0 75 K AF 38 - 88 4
Uk EABEG S E N AR > @A scale 0 & 5 FAMLF IR R Hdm 0 4o sb iy
EFRBTERAFELBBEE -

Eydo b E R B ETHRABMAZ CREF 5L FFERKTH
T HONREAABIER  TREPFIE R E K% 0 § 2k K-means cluster 4-#7
FikEEEsE L EFREM - AET AR AT R R
MWAZ CREF 35 REFFRE HoBERwB AT BRTH
R, JE #4046 CREF & F /5 4E A B 44 » T BABRA 1 scale 0 & scale 1
BT HBRR P b rm i e R EHE - B R 0L — LA B E R
gk E s o p4E BB BE T~ # A K-Means-Cluster 41 %1 % i B & # 47 % #8
HAGHHMTREK

32 #3tEXR
3.2.1 3Rk 2 & i w4 BER B R R (-0)

Bl =+ 24k R ) i 0 ok 0 P P AR e 4T Rk Ak 3t 8 CST 4
o HP4RA AR AT BRI D3R S 4 10 48R 60 4 -
B CSI 9 RT R » 4 10 548 E 60 H58 60 FAM » & — £ 89 CSI
A AMROaN TEDREAARGLERAE LATMBS »
S RIRE 10 4848 2B/ - Mg FAR A& 2B =+ —) =
THW LR 2B TRERMRREY EEE R RTHRROER
w4k o

MAE # 4 R8BS M RR &4 R & R 847 LTHREME
ZREHM(BAT) Mg POD L RTH > KR 5 948 10 H4
WMEREF G RAME > LR MR 60 SHMAEH>LEERMEMR
SHsER 10 4B (EAT) WREREFE—FHE -



SEAr o RIS HERBET  FARRMRREITETLE
TESEF AT IARERM T LB REE AL WTHERE AR
BAAZFTEEKLARDIBEAMATEERZ L R THEMENE
2o

3.2.2 E#pEs 2 B B Rl (-E)

EEHEH S AT —RE—FEHEHNAR FH LEHEITF
MR  BRAEANETHELN  CRABERBERAFRE G
B KM R A E X EF T ERG 8 BeBEHE
RE 0 B SRR AE M AR SRR RETESEIHARNT
& pERAFHM SIS SR 30 4548 -

Bt =—ARAEEMEEe CSIELER - & RET E&
2B RAE > BRERAH - @ FAR(E %57) - MAE(B =+ =)
B POD(B k%)L B-TREARMNE - TR BITCEEHEHMB
T IR A BA ML BCGE TR LR B A BB AT R RRE
AelZ ATy iE et BERBEREGTEEN - BAEFTIRFT
HERT  ERAFTEYFHMBEA N TRRZEEN -

EREMIOERAF S AROLERAALBRTER  HEORAR
HREEF TEAERAKE BMFIZILERTBRFT AR I4E > L
BETHLF ERAR SHARERLHBEBEA T RYES -

4. BBH BEEAR K

BOEABERZ 2004 6 A 23 B A M BB F BERH AR 2K
EFmHe - 230 B HRIBBEMLBEBALTEY > #AE
BERIFH XN TAIBREREE - AN TA2B8FE483LEH
MEl sl BhARER e ERENRER - 2LEETA L BR
AREREEHEFERRFR -

41 FHEEEARRER

10



B—+w2 7418 1900 UTC ~ 2100 UTC & 2300 UTC & & 1%
EEAR OENATRALENHIEELSHUEYTRAKRT IS
=3t
AW RILIM R RIS B E A A FERBERE K AMFE -
b @G FTNERLEMELSEBHNERN L FARERB A

3 BHGEDE XA RN EIEBE -
CHOmRELERARILE S AR LBERKROFEREIL

4.1.1 BTEERZEHAAHRGZ LY

FRZEEEHAEZR G — TR TEDEELIT RSB
1 R (3 k & & growth factor) » B sbfe RIS K b H #0435 R FARG
TRAREHREBELTA FEAGRMY -

Z3b207 B 1 8 2000 UTC 28,58 %1 2100 UTC ey Fak(B =+ %)
B BRBETAACAEERBERERE A TER 2EXRMT
A KB FF(smooth) > FIFHEEERERLEEARBRESH
BAAEREHELE  BHARBERFHRLGEZIDRRHFS -

A7 A 18 2300UTC 2#3# 7 A 2 B 0000 UTC & A3k (@
Z+X)AEF - BREF EERBOAGCBINA LR - EEEN
FiFe A RIEMRRFEIEBOEAKEEF Bk b2
EARBREABELEH KLl BRFTEADEATHZIERA
BAEEATRFEERAMEFERE NELBESH BL-FEFHER
BEAE MR - B3R5 B AT L S median filter 7 7k #4T
FERE ALALTFTTUREE—FALFEFAZIRERERATE
FikBATRE > RRMAFRERT -

412 THEEAZRARGATHREEZ LY
AENERERRAT EA LKL H AR TEDABREF
MEmzExwkE - X7 A1 8 220 UTC A4(B=++) £ &
A% E A BB A AR L EHMIA RIS R EASTARR
FEH o BRIl B BUE o B IMIA RSB EA B E — Y
%o RERA BLEBRERG D - EALNERERAR—TFHTR

11



Rl i E — N RS B ES 0 BULTARBNS - MBKLN S &t
B ELE R BB 0 BLRARBE

A7 A 182300 UTC &6(B =+\) B#tIE =A%y
kB AR A TARE] o M RS R Ek B — N ERE 0 Bk
FARBE REBRK - LM BB X E KA BE DR A 8E
BeiEH > BSX AAURRIEDSE/] -

Erprd — M ARERARTEREERABANER -
B2 HNRILFRRILEEAURRIII BN AARZEABRE Y
B FRLATHLMFE REBRRIZ TN RS aE
B AT £ B ZUR R ¥ 5 £ B4R 84T 45 LAPS 850 hPa B35 & 1F 7 K&
BHHEREEATRFRITE » FEHLTHEEGZ EAE

sboh 0 EELENEE— M R EABEY AT — X
BB PRZARETERE AT EZRHZ— -

42 #tE R
42.1 3Rk 2 E ek iR R (-0)
B EBRERRE S 4R 10 4R & CS(E &
) FAR(B & 7=)& MAE(B —+ ) ERCBETHELRGLZESL
F AR POD 94 R R8T 5 558 M a2 & & FRAF 89 TAIREX 10
MR ERALE BARARBEANE oSS ARE=1) -
BTR > TREAMBERE AREReSE ERF£EE
FEAKR - LATHERIBAHMALNFREFTIEFTRRE  FALEE
BABNOEEOAKAERMERARRRGE L Bt ET EHRE
BAHFHEALT  REFEHTEERTHLEOANTARER -

4.2.2 growth factor B3R (-g): REFH KR ERILAEE

Bk Ctrl B8 2 k4 & growth factor 89 % » MBI T %8| 2%
growth factor # & # % - & CSI & R 885~ » & J& growth factor & A4k
HBRERBE RPBEBE X7 B FARGERTR(E=+—)
# J& growth factor it k4f #4564 tb R FF4K 0 R M A B 3b38 Ao T 3R4E Y
bt % o Flikis MAE(B =+ )R POD(B AT &R G B THE

12



growth factor ) FRELRR £ - FETHRAHAZANBREA KRS
Bk AT oY ERERZRROGEY  REREAGT
ERA R ER  ERRRBEAT -

4.2.3 smoothing (-k): WA Z B K35 & F BITEF

B Az Cul BEst## Az CREF 354 #4TFiF AT RAR
HEFER B RECSIEASEABR I BHET(B=1Z) A &4
% CREF #47 smooth # AR &I F E R AL - M FAR(E k)R
MAE(B 4 7). 8~ H F M A - iy POD 9 & R BT(B =+ mw) "
fLF 45 A smooth #y & Fug4F—sb (R Py TR AE)-

HILT R AR T RITFHARRERAET - A B4
ATFBREOBRRERLENAKR -

13



= uiF

EHWREHAFTERAMEE  EEHTEREA - TR - LA
RAENBENBFLARLET BIRALRAL; 68BEH -
ERBAASZLEEREROABEMMB R THEEIENESK B €
HEARE > MEEGHBAERBUSH  HEFRABEFEFTK -
EP XA EELR  REANTAFZITBEE R & EILIEK
RE AT SR ERRSRBEEK RERELSLILERTHLE
MR FERERELGRARK URMFBERERAEKEL S LK
TREEEHLR REBEFRA AR AL G REG AR
LB gy L TURD 10%E 30%89REKEHRK - R
ARBIFFRA S EFASPILZEMBET TR K FFAR B
WY EASAHERSEE—LAHHE "THBEHHARATERELSL AR
FHELWERINRLERRRANTARES -

AREEBAGERREBINBREATRERBETEETHAER
Z 01/ HEEERAARAACEAMERAREN > B EERER
THEEAR  BEFHIRARRA S X EE2LE2— T RER
JuF:
85 K-means cluster &) #8694 & T A > scale 0 ~ scale 1 & scale 2
ZERETH/NIRXESEARAREZH A A% mMBLEEEKLER
BT ERIBERRYASER TR B R P ERSE -
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SegMotion #4 %~ #3&% £ 3R A

Command-line Arguments for SegMotion

The following are command-line arguments for the WDSS-II algorithm
w2segmotionll. Descriptions are taken directly from WDSS-II documentation.
Text in red are additional (and hopefully helpful) comments.

WDSS-II (c) 2001-2004, University of Oklahoma. All rights reserved.

w2segmotionll -i inputURL -o outputDirectory [-1 [bName ] [-T trackedProductName]
[-r] [--verbose] [-R] [-C grid-resolution ratio] [-k kernelname] [-A
advectedProductList] [-t a'dvectionTimeList] [;F time between forecasts][-a} [-c] [-d
"min max"] [-g] [-G max-growth] [-D max-decay] [-I] [-E every-so-many-minutes=-1]
[-O over-how-long-to-estimate=-1] [-S turnoff splatting] [-v] [-h] [-f cluster field(s)]
[-w ModelWindFieldName]

e.g: w2segmotionll -i xml:/home/wdssii/data/demo/KFWS/code_index.xml -T
"Reflectivity:00.50" -t "30 60" --verbose -d "20 60" -o /tmp/netcdf

Option Description

-i Specifies input directory.

-0 Specifies output directory.

-r Specifies that the algorithm should run in real-time. The default is to
run on an archived case.

-T Sets the type of input (default is to contour everything possible.)

-1 Argument specifies the notification LB. By default, this is
outputDir/code_index.lb

-R Argument indicates that RadialSets should be handled directly. The
default converts the RadailSet to a CartesianGrid before smoothing

-C Parameter changes the grid resolution of CartesianGrids created from

RadialSets from that of 0.1xgate width. For example, if the
RadialSet's gate width is 1km, then if the ratio is 3, the
CartesianGrid's resolution is 0.33km. If the input ratio is 0.33 then the
grid resolution will be 3km

-k Option changes the smoothing filter from a median filter. For a
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complete list of kernels, see w2smooth. Run segmotion without any

rior smoothing by setting this option to "none". Default is to smooth.
p g 0y g p

By specifying a list of products with -A, you can have those products
forecast by the time intervals specified with the -t option.

Option specifies time intervals over which to forecast.

Tums on acceleration correction to the velocity estimates. This makes
the forecasts slightly more accurate (higher CSI) but is more memory

intensive

Uses a constant U-V field to advect the entire field (instead of using a

different motion estimate at every point).

Option changes the active data range from 20 50 (min max). e.g: -d
"10 55" might work better for VIL.

Option turns *off* growth factor for the forecast products (assumes
steady state rather than linear growth). Default is to turn on the
growth factor.

Provides the maximum rate of increase in any forecast, currently 0.2

meaning no more than a 20% increase.

D

Provides the maximum rate of decay in any forecast, currently 0.5

meaning no more than a 50% drop.

-1

Option turns on the writing of inputs.

-E

Option makes the motion estimates come not more than every E
minutes. If 0 or negative (the default), then motion estimates are

produced every frame

Changes the time interval over which motion is computed. If O = 30,
then frames at least 30 minutes apart are used in the motion
estimation. If O is zero or negative, then motion estimates are based

on adjacent frames.

Changes the time between forecasts. By default, every input is
advected every time a motion estimate is made, but if F is set to 15,
forecasts are created only once every 15 minutes. Currently, there is
a small bug with this option.  Setting —F to 5 actually results in
forecasts 10 minutes apart.  The value for option —F has 5 minutes
added to it.

States that smaller values are more interesting, such as for infrared

temperature.

Turns on histogram equalization before clustering. This tends to
improve segmentation of images with a non-linear dynamic range

Turns on splatting during advection. Splatting can be thought of as
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spatially interpolating the advected values to avoid holes in the output

field.

-f Option adds extra gridded fields whose properties will be noted for
each cell. e.g: -f"VIL SHI POSH" etc.

-W Option can be used to provide a background windfield estimate

usually from a model e.g: -w WindField:ISBL_20km150_analysis

Example from Nari case:

w2segmotionl] —i
xmllb:/home/langston/case_data/tw_010916_nari/cref_smooth/code_index.Ib
-0 /home/langston/case_data/tw_010916_nari/F10_O10/segMotion

-T cref_smooth -t "10" -F 5 -g -1-E 5 -O 10 -S --verbose

Description:

The product, cref_smooth, is used to make motion estimates (-T cref_smooth).
Frames 10 minutes apart are used to make motion estimates (-O10). Motion estimates
are made every 5 minutes (-E 5). The growth factor is turned off (-g). Splatting
during advection is turned on (-S). A 10 minute forecast will be made for cref_smooth
(-t"10").
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Advector #4 2 $3% £ 3R 9

Command-line Arguments for Advector

The following are command-line arguments for the WDSS-II algorithm w2advectorll.
Descriptions are taken directly from WDSS-II documentation. Text in red are
additional (and hopefully helpful) comments.

WDSS-II (c) 2001-2004, University of Oklahoma. All rights reserved.

w2advectorll -i inputURL(s) -o outputDirectory [-1 [bName ] -T trackedProductName
[-r] [--verbose] [-C grid-resolution ratio] [-k kernelname] [-A advectedProductList] [-t
advectionTimeList] [-G max-growth] {-D max-decay] [-I] [-V]

e.g: w2advectorll -i xml:/home/wdssii/data/demo/KFWS/code_index.xml -T
"Reflectivity:00.50" -A "VIL:Vol MESH:Vol" -t "30 60" --verbose -d "20 60" -0
/tmp/netcdf

Option Description
-i Specifies input directory.
-0 Specifies output directory.
T Specifies that the algorithm should run in real-time. The default is to

run on an archived case. It requires as inputs, the tracked product,
the MotionEast, MotionNorth, GrowthRate fields from any of the

input URLs.
-T Option sets the tracking product name.
-1 Argument specifies the notification LB. By default, this is

outputDir/code_index.lb

-R Argument indicates that RadialSets should be handled directly. The
default converts the RadailSet to a CartesianGrid before smoothing

-C Parameter changes the grid resolution of CartesianGrids created from
RadialSets from that of 0.1xgate width. For example, if the
RadialSet's gate width is 1km, then if the ratio is 3, the
CartesianGrid's resolution is 0.33km. If the input ratio is 0.33 then the
grid resolution will be 3km

-k Option changes the smoothing filter from a median filter. For a

22




complete list of kernels, see w2smooth. Run advector without any

prior smoothing by setting this option to "none".

-A By specifying a list of products with -A, you can have those products
forecast by the time intervals specified with the -t option.

-t Option specifies time intervals over which to forecast.

-a Turns on acceleration correction to the velocity estimates. This makes
the forecasts slightly more accurate (higher CSI) but is more memory
intensive

-C Uses a constant U-V field to advect the entire field (instead of using a
different motion estimate at every point).

-d Option changes the active data range from 20 50 (min max). e.g: -d
"10 55" might work better for VIL.

-g Option turns *off* growth factor for the forecast products (assumes
steady state rather than linear growth).

-G Provides the maximum rate of increase in any forecast, currently 0.2
meaning no more than a 20% increase.

-D Provides the maximum rate of decay in any forecast, currently 0.5
meaning no more than a 50% drop.

-I Option turns on the writing of inputs.

-v States that smaller values are more interesting, such as for infrared
temperature.

-h Turns on histogram equalization before clustering. This tends to
improve segmentation of images with a non-linear dynamic range

-S Turns on splatting during advection.  Splatting can be thought of as

spatially interpolating the advected values to avoid holes in the output
field.

-8

Option changes the preferred scale (of motion) used for advection. For
example -s 1 will use scale 1 regardless of the time period required.
The default is to use scale 0 for under 30 minutes, scale 1 for 30-90
minutes, scale 2 for higher time periods. - Using this option forces all

forecasts to use the user defined scale no matter the forecast length.

Example from Nari case:

w2advectorll -i

xmllb:/home/langston/case_data/tw_010916_nari/F10_0O10/segMotion/code_index.Ib
-0 /home/langston/case_data/tw_010916_nari/F10_0O10/advector
-T cref_smooth -A cref_smooth -t "10 20 30 40 50 60 120 180" -g -1 -S --verbose
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Description:

The algorithm will use motion estimates based on cref_smooth data (-T cref_smooth)
to advect the cref_smooth field (-A cref_smooth). The growth factor is turned off (-g).
Splatting during advection is turned on (-S). Forecasts for the cref smooth field will
be made for 10, 20, 30, 40, 50, 60 120, and 180 minutes (-t "10 20 30 40 50 60 120
180").
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Advection
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This method is applied to the short term
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€SI (F10; O5) Csi (F10; 010) CSI (F10; 060)
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CSI (F10; 060)

CSI (F10; 060; E30)
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Mean Abs Error (F10; O5)
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False Alarm (F10; 010)
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CS1 (F10; 010) CSI (F10; 010: no smoath)

' '
VAN O\ os ;
aa p> A e o - :
o = ar :
B ——— fand I s e o
T = 030 mn R || — o
o3 040 min s :
—os0ma |
o e o4 :
o3 |—— 1emin 03 ]
o o :
° » H
18:00 19:00 20:00 2100 22:00 23:00 18:00 19:00 20:00 21:00 22:00 23:00
nitial Time (started 7/1/2004) Initial Time (started 7/1/2004)
10 20 30 40 50 60 120 180
CTRL 0.93 0.82 0.77 071 0.66 0.63 0.54 0.52
smooth off 091 | x 076 | x X 0.63 0.57 0.56

=+ = #EARRAR E4HH smoothing £ #RR 2 CSI (E 43t BRI EHA 8-

Prob of Dectection (F10; 010) Prob of Detection (F10; 010: no smoath)
s )
A e N T A e
T OO T :
o o8
ST o . T
N T \'\,“\‘*:'Q//“—:%-/"‘ :
0s —oomn| o8 —ome
030 min | omn
— oo [ Zhom
ae —osemn [ o, || = isome
— tome
— 1aomin
a2
02
o
1800 19:00 2000 2100 200 23:00 °
1000 19:00 00 2100 w0 B0

Initial Time (started 7/1/2004) Initial Time (: ed 7/1/2004)

10 20 30 40 50 60 120 180
CTRL 0.98 0.93 091 0.88 0.86 0.84 0.75 0.69
smooth off 097 | x 092 | x X 0.83 0.77 0.71

B=+m &8 RREE 44 smoothing £ #AX2 POD A &R ERAH)-

42



