—OFtH REREER R 52

ETRYETLEC TS
FEEER Ml

SRR PR RRSE
("PEERED 100 47 10 F 5 HUfithe » hHERED 110 42 4 A 5 HER)
RS

ZFATTHERE - BREE IFIEREIRAIIRE > TR m REA [F Y TR R K R [ERY

PR TR - W S ER B TR IR S | - A E IR THEF R E R UL A GBI 7] R Y

TEE[E/KTHHEEHES | (Guidance for Objective QPF » GOF) {Ems BRSAHITHERE - PUEUR
B SRS PR 275 - BfiBE(E 2017 K 2018 FFE2)E i & A B Ty (E 2 (EFEtErg ~ 7
FAROT ~ BEE ~ TR B ELEEA 24 ) o ULEE S GOF & M TE Rk » W ficiE s
oy Ry =M EZ (B PR ~ MO TR b H TR B, ) B He{& DL 2018 4F 0823 ZEHg
EFRPERIAS GOF ITHEREHE -

BHEIMETAIRAES 1 /NFTHEA s YRR Ty S BB AR 1 - 2RI TR 5 5 TR
BHVESENR - BIEERPREEDEFT 45 < iITEEN (integration on Taiwan Extended Ensemble
Nowcasting ) /& i ef 1 /NP0 FIAH B AR EUE IR AIE - B 2-5 /NI RIS PR B (B

AIE 256 2-3 /NI THER » R KRAE & BA S0y rT (=R - (B[]0t 2 350 1 TR AR © R

AOGER ET VR R E R A b 548 £ EM LA A EUHER - #EH R S a5 S 5
Bt oy m M R far 0 By MRS - BRI RHER TN - BEFRBE 12 /NPT HATE S - @It
U EARR SR AT TR R - Ea B TR R 0 B R H 2R A PR R 5 [
E 13-72 /NI H FHER JT1H - 2B TR R 448 1% i B AR Bk & 18 & 2 /K 7R ( probability match
mean ) s A R E METHEAHED » TERERR SIS AAE - ELBDHIRYAERE MR - A BN SIS0y
BEgaY oy
FAgEEE : ERMEUKTEE - FETHEIES ] - FEIMNEFHRR ~ iTEEN ~ ¥R REREA

&~ REVETRER - RETHR
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e
==

RSRATE AR R MEERE RG] T 8E
KA TEE; (Numerical weather prediction »
NWP) $ KB Z 4R I TS - FE28HT5E
EIEX RS T - #WIAESHT A= S A
REEIFZURY PR RS SR AR R > Ty
WAE ] TEHE (Intrinsic predictability ) -
MAEEBEE - 2EEA Gtk - &
EH AR ETE 8 S A HEE MY
2 FHAEPEIR T NWP RYTHEREE ST -
AR B IR ] H e E

predictability ; Lorenz 1996 ; Melhauser and

( Practical

Zhang 2012 ; Zhang et al. 2019) -

2R THE AT B &R IR
NWP  Z & iE A [E] 5 /Y RFRETT LU R
7y o B TR B T @i
T 0 IR AR B RS ~ THEREREL
RZGERRRES - & AREZKF
AT - fRME T RIS RS R 2 s
BRE > IR RS REEIRE © 7€
12-72 /NRFHY H TR (BURERTHETRR ) - 5]
7 HELERYPHATE SR A S CRETHEEE
EFATE S IFEND 2 A EEIRE - 2%
A E B WMO:  https://lwww.wmo.int K

AMS glossary:

2 FHrU+SUH

http://glossary.ametsoc.org/ ) ° HZ » ¥
SEIRRMER ARSI S - RE— TE
PR AYRTTHERE(R - " R EETEE AR
RITATHE FH 2 B B TR A 5 I 2 L=
TR AHEE M (Fujita et al. 2007 ; Zhou

and Du 2010 ; Berneretal. 2017) - 5f{% °
PHE TR ESEEIHTEIR K R4 FEthid s
BREMLRYE R - o ] HEVEDHE
B (Blanf s~ EEs ) ikes
PIGEIR  ABIF T HEAE TR (12 /)N
RPHTHER ) HYAERERE - PR BEAT R SR
RAKLEHE -
KR TH @ 8y E 2 R oK T8 #
( quantitative precipitation forecast - QPF ) &
B S TR GEAHRE - 20 KR AR
R EENENZ — - SMIEE QPF 1E
KETHE E—H /& EE A Shiiba et
al. 1984 ; Dixon and Wiener 1993 ; Turner et
al. 2004 ; F-%¢ 2007 ; 2255 2013 /455 2014
Jungand Lee 2015) - fj 52 B vH#R (TH
RS Fy 2-6 /[\iF 5 Browning - 1981) -
HNIEE QPF 2 FHEE 22 (B FIPR S
BEFRENL - Bt - HEH RIS R R
Ko Wi 72 A JiE e HE il By BB [ B TH ¥
y BEAFE 0-3 /)N

IRFE IR TR A A E = TR ERRE ST » 28

( Lakshmanan et al., 2003 )
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—OFtH FEREEDR

MAESE R R R AT EE A - 75
SHRE 77 8 T £ P R Ty R R A UK ( Liin et
al. 2005 ; ;&% 2018) - BFHMEAEL NWP
RS & —(EEFEIE QPF FHHUEE
AVERSERER] - BIa0 - i ER B E IR
TE MR KRR R R ~ W T L
BERCELURC D TR KL ERR A - R
AEEBZORIE E1& A NWP THEETTEET
IIREFI I AR S > T SEEF QPF & i
(Atencia et al. 2010 ; 2% 2018 ; 2%
2019)  BUEAHEHY > (SESNEEARYE
PR E - DI EFHA TR AE R B R
Her e s e S L 1 T RN TR ERAYZ IE (Lin
etal. 2020) : 554h  SNIETETHARIR ATREE
JE\ AR B NWP TR i 85 PR sl e 17 2
G > AT — RS ZEE - PANUE
BHE7EE (Chung and Yao, 2020) - FiE
—& - FHHOEEE AR ST E RN
G R A TR TR SV E B E R T
BRI R - TIEAER 4-6 /Ny
QPF ([< 2016) - Mm&LHEZERFEL
PREEER AT THY 12 /)NRpkg B TR
# o LAl E HREEIR R B LAY SR 288
SHfEEESE o DI B ERHE B
B WIGHAEFE R LAY H TSR
{EZL » QPF E {2 [R I vl THHERE - 4Nitk -

L 54

MR e METHS - SRR R P 2 b
RESHE AL F% 2 /Y QPF (Ebertetal.
2001) -

ZE AT ~ AR DB &
A RIR - o5 /s (Central Weather
Bureau - CWB) [AJEA [EHYTHHFR Kbt 5%
RERITHEHL T A RAH FERY E 2K
TH R & #l+5 5] ( Guidance for Objective
QPF » ASCfiHE GOF) » Fy T fiistt GOF
1 = BR R THER R - A 72 i 28
2017 J% 2018 AT B EM I 35 A HY R
PRAEZE - AR B R DL AT AT =B,
R TR RE - I B
FAREPRST B BRI - IHIEaE R AT R
THERESE R SRR I Y S8 FE— 2 8
G -

— ~ GOF &#HH

AWt7est s CWB HITIEE R drER
iy GOF #Ef T2 B - BfE 1) BIFURA
B 530 ~ 2) Mk B KRS &
i~ 3) BUMRIEERALHH 20 4) &
SREMETR R AR > DR 5) @R EH
WERGE - BREEARE - ERIFRKRE
ISER > %% GOF FEin E A [EIHYEHHH
R TR L E PR FE L R -
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sEAlERI N (RESIRE 1) -
1. BRURAEEH A4

CWB &y &l Z1 K R B M & &
QPESUMS ( Quantitative Precipitation
Estimation and Segregation Using Multiple
Sensor ; Chang etal. 2009 ) 45 & HEHEEN
IR 7RSS iR EE - PIEE
ZEBUIER - IREEISEIZIR A E
Al o B S AR 2 E & [ K4l AT

( Quantitative Precipitation Estimation -
QPE) FiEBRE/KTHHEMT - K> &
EfFKHHREmEARET CWB BESEEE
ABRNREEBEZEERERES
{ES Y & 22/ METH R (Lakshmanan
etal. 2003) - Fll (SR E R i AP FE =
IEEEETZHRGSEN - GG T
AR MBI T B D S AR B A
— i IR EEEES - SF o T HY RS 2R
SHELT RN 22 A MEAHE (G AR A 1-3 /Ny
MR - it st 28T
FYERRE > 1551 0-3 /NRFHY IR & &7 /KT
#h (755 > 2017 - DU f#H &y QPEQPF) -
QPEQPF % 10 J##5Hr - EEAnNTIE M

0.0125 © » B S i ATAEREIGFE4Y 10 45 -

2. EBREHEERKHEESRM

2 FHrU+SUH

RS (2016) $t¥EE st i
Wi Bl KHmE e - 2528
RITHSF 25 22 [ R EUHT - e Rl 9Taais e ~ 71
EGSIRN-ENCSAS CIREIR PN St o |
B T TR - AR
o B LSRRI DR VAR (URE RS - $4
B AHCIHTAT 10 A THE > FikFE 10 4R
BN K TR T S B2 I B D ZE R
PRIOTATAIRR(E > i 1-6 /INRp Z ke 3]
TEE[EKEGTHREMS » it B e
W B KT & 24 (integration on
Taiwan Extended Ensemble Nowcasting - f&
T8 ITEEN - =55 2016 - ) - iTEEN ZE5% &

R E > BRI EELY 40 57
3. R REEREMETRER A4

CWB Hy¥i REFEM LRI AR &RENL
THEEEEEN ([E08RSEE) Mt
B ERD WA M REACPRITE By 2km By
WRF # =, ( Weather Research and
Forecast) - {K[EMLITZo B BT %4
FEU=4EE Iy T (3DVAR ; Barker
etal., 2004 » 2855 2019) Y[E(LZ45 » DLT
fiifE RWRF » 55217 4F 32 2/ %
FEHEE R E&EL (Local Ensemble

Transform Kalman Filter ; Hunt et al. 2007 ;
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Yangetal. 2009 ; Tsaietal. 2014 ) 4% I >
PAZ S P ETIEA FHR - DA
LETKF - TH#EFEIE R g 50T - BRTTHR
RIEF 13 /N TR B R E (i e B ]

(ANIERS
4. AEMEBRATERAS

CWB YR E M A T A4
FEHH WRF 520 - —f&iliE - 2E
A THER PR A 18R S A s S &Rt A
(BTG » CWB E@IgdE =0 E FE LAY
BERAR - 28R RETE - e
e S RARTH AR A - BRI ER 1
R SR S A PR HGEEAG RS T AT 12
NFLRE) > BoERERAE - =48y
ERHEMLE 2 CTADEL » 2018) #E1T
2 XPEHEREAL > W5 ARG HE

( Blending scheme - Hsiao et al. 2015 ) [14%
BRI TR RSB - 2
Ryl IR E R R MR L8 (R
2017 ) - DL MM WRFD ( HU H
Deterministic WRF & ) - [ Typhoon
WRF ( féif@E TWRF) RIZF WRFD fyhH 2%
FREE o gt He RIS THEOE D R
GRS HI PR RIS © 21T TWRF JRATHE
BETEEM T AR ZERREEE - &

L 56

Z Rl B EEATHERAT A R R - Hog
JEUES (R B A= B BEOM - R EATHERAE &
AR (Hsiao et al. 2020 ) < WRFD I
TWRF 5 5 " Jg SIR48% - it K 15/3
km > FHERIESE R — KRR 4 X HlERE
Ry 120 /NI » THEREOR B AR AF R By
6-7 /NRF A

5. EIRAEHEATERAL

CWB I8 & Bl /KR T FR T
s b BRI THER R - RosE I E L
TR EE M - BI2LL WRF 52
Ry B R B R BT &4 ( WRF based
ensemble prediction system » WEPS ) » i f¢
st E U TR TR (B 2011 ;
Lietal. 2019 ; 5% 2018 ; &5 2018 FIff
% 2018) - BfT WEPS #i=(4 20 4H %5
R B - U By 15/3 km —J IR %EH
& B H T 4 0 THEREE f 108 /N -

—MRIME > 2B FIHEER A ENETE
WA E = THEAEMERE (Du et al. 1997,
Buizza and Palmer 1998) - ZA[fEHAREFR
TR S > R PO RBEE RS
R (E THE R /2 (Ebert et al. 2001; Fang
NSS!

HeR R A3 T214 (Probability-Matched Mean ;

and Kuo 2013 ; #=% 2016 )
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5 2016 ; #£%F 2016) 50k FEREETHY
HYEEE b > FEHE R B R SRR 0y
i o ARG R PIIN RER S R THER L

#=1 OBHTEEE

FHrU+SUH

FERIE— QPF L (WEPS- Probability-
o 2[R

R4 10-12 /N

Matched Mean » DL N f&f% WPM )

STEER » WPM FEiE

=K TEEZETET] (Guidance for Objective QPF » GOF) RHEEzHH

QPEQPF E#E2/5:%:F 0.0125 & 5104 PN 8-104-
DABPEF EE SRR M A 2 E A ETAR
iTEEN E¥:-Et R e ger 200 &Y -4 082 258 Es N 6] BF 32-404r
HA 4oy TE 3R E on
A =@ % kR R TH (RRER
BL) FudbmEnE c R AEE B M AnAsE 0 A 2NE Ho B 13/ 8% 1/ 8§
WRF# X, H 47 #5453 B4 FA 3R
FARERBENHLZERE TR ZIEK A
AARPMLE ZREHEWA » A ZE-FHUE 208 o 1348 1) 6%
4G 18 0 {E A WRFHL X 474842 #7 TR 4R
18 A WRFH: X 224 A BB MM X RLTAMIEE
R s A AR R B AT R RATRS P I " 0
REE—ZHBHEHRAML B3 msy PRE TRAR LMK 6ThEH
FUES2HE TR R R RS
1 WRFD&) 3k 6l b 445 R 5 & 22 Fi] RLBE 4TI
SHENREL > MEECHBEEBRENTAR 1532 E —R4kKk 1208 6-7 /]~ B
REA
B A AR A 40892040 % R TRAREAT R FHL6F , e " L
WPM 60 6 AR 15/3 2 k4% 108/ 8% 10-11.) 8%
= BRI A RS I o BREREE AN KT TR
=
AR QPESUMS S 4 28 . s
PN e = g i | v N S
2 S I S BT K o L
GOF HVTHHERRE IR T > AR —/NEF PR = 4
fhiat » WA E R E PR EVEAEE (DA
TTEZEE ARV EREE - FEEERE 1)EDZHIMEF
5 QPE ; % 2007 » Zhangetal. 2008 - = ‘
PREIE (FFPRE AR 1 mm A& R AR
% 2016) » QPE EEfH4F 10 S35 - i _
27 40%) ~ 2)KIIFrRTRE (FFRE
MriE By 0.0125° « Auf5ELL QPE #E7T{EZE

HEH S DAL Ry RS TR A5 B (o ] 2 U L AE -
1§ GOF HYME @A H#HE] QPESUMS

RS 40 mm Z R ERREE 1% ) LUk 3)JE
R AERY (FF AT 2 R
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A /0 2 /NRg ) o A AL {FR SR HT 2017 4
i 2018 SRR TPl (16 ZE B AR B 3L 463
/INEF > B TR T RE SR AT EETR - JRBEHL
e R RFZ AR 3 /INFFHIIE A TS -
SRR LR 585 /N o [ FEABAHF AR

Fo AR AT SREN A 50k (valid time

L 58

VT) o FTEE Ay RS T Pl (6 ZE B AR R ] 7
fignE 1> wEfERERE > s
Fytirld (40%) FIPHRESRIMSER (23%) -
Hor RBeR (17%) ~ Fre¥b (15%) B

P (5% ) Z& -

Event

120

100

80

60

hour

2017

101
75
50 53
43 42
40
29
20 14
8
H i : 0
0 [ - —

sH 65 7H 8H 9H 10H sH 65 7H 8H 9H 10H

2018

1+ ARBAFEU SR 2017 -5 2018 4 5-10 H Z B b (i S 8 -

ENGIESE =R RS SIS
(i Z GOF WyTH#AE ] - 25E 2 (£ 8
PE{EZERF (operation time » DL N f&F#E OPT ;
{540 2018 £ 8 H 23 H 00 UTC) ZE¥#ER
ACGHES T TH R ((FSERY THERIRH - operational
forecast time » DU fiiffe OFT - 22[H 2 410
BFHor) o ERSEERELE A
DARNES £i{ir GOF » Bl HC 2 f Y TH ]

(forecasttime » DL NfEHE FT - EiE[E 2 2>

BT E ) WEE OFT - fil4n

QPEQPF ; Z=ZE mEir AYIF T (delay
time) % 1 /\NEf - 5541 iTEEN ~ RWRF £
LETKF > ETEH WIAEHFE £yl 1 /1NER( 2018
8 H 22 H23UTC)  JEEEES 1 /\i%
TS (FT=1) 1£ OPT CARAEH -
T $ 3 e — A SR (40 VT R 2018 4
8 H 23 [ 03 UTC) AfERTHHILRIE 3
/NEf (OFT=3) - RIFES%3% GOF (V5 4
/NEFTESRE S (FT=4) - FHIA SRR
PR LT B PRI B ARG EAE (3
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B 2 ZIREEFHET ) o AR TR
HET TR
AR TR A B e OFT > i
i OFT I 7y By — (s B A T o ¢ 265 1 Hif
B Ry BB PRl (ASCEFR Ry OFT=1-5 /N
)~ 55 ISR Rt g FATH SR (ASCER
Ry OFT=6-12 /NI ) ~ DARCES N B Ry
A8 12 /NRF Y H PR A SCE R By OFT=13-
72 /N ) - ety - S S H T BRI ZEHY VT
HILZ 5 Z] GOF & hnfir BA Z A FEHY
OFT ({41 VT k5 2018 4 8 H 23 H 03
UTC > iTEEN [E)iFE A OFT=1 = OFT=5
INRFSTHETRZ IR TR A ) 5 AIERTFEAE
Bidi SRt DL OF T Ky amiryispflfil - A
BB FBHSEAE FT A LG Rl =)
H R Ry 2 T AN RIS (lead time)
FNTHERE ST -
TE & K TE R B 6 A F1 I R
(contingency table ; Wilks » 2006 ) 51&
[55] P2 P ] {ELHY TR R e Yo > B f A (R I
( Probability of Detection » POD ) ~ zh#%
( False Alarm Rate » FAR ; 5¢lL 1-FAR 3=
77 > BB THTEERX success ratio » SR) -~ iR
#Hy2( Missed Rate ) ~ {7 {71547 ( Bias Score >
BS) - THJK{SG47 (ThreatScore » TS) DA

INIEFEIJRTE4r (Equiable Threat Score »

2 FHrU+SUH

ETS) 55 » o AR FH A ZE el i 5 05 7%
( Fraction Skill Score » FSS ; Roberts and
» DU D B RERE B o AN
FIAI RS ERAZ BB BETRUR » FSS 2AE
5 R IR 2= 7 e PN R R L R (E Y TR R /K
A R BIEIITKAEE - RIRA5EEHY
RS 15 08k 0 Fori2 A T
FAE © FSS RyfaE 1SR E » feE 1%
ATRHN FSS HUERTA - FSS i/ NVERHE
Fyar& ISR 2.5 % > WRF &g =0t
J& Ry 3km > o/ VEREFE Ry 7.5km > AR
FEHUHAR RHYEREEY - RO B aE &
AR 8 km o

M LA KB (E MR o7 BEHY E
IR SR 7 80 AR FE L 2018 K0
[EIFFAE PRI Y 0823 ZERg SR Ryl ARG
R EAVLLE EAC 2% GOF AVTH#ETT
M: - 2018 £ 8 H 23-30 H 2 & i 2 2|
T RERHEREPE R SRR & - R FFAEHY
ek i {5 1 S0 B e S R T 2 A B BV /KR
fF 38R 7 ASET ~ 2 ANRHE - BIEIRR
=EE 7.6 (BT b (F5 - 2018 ) - 1E
0823 %Pl 55 o 2 A 52 B 2 e pla {1
FEHBEREAESL 75 /Ny > A& T 2 {2
EINFTEI G 30 /NIFHYIFES - 43 RIAE 8 H
23-24 HH127-29 H - M4t BH AL

Lean > 2008)
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| BB FE3R 1| 1B 55 HA FE 3R Il B
GOF OFT| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 ..
T T T O S Y B T
Cad
QPEQPF 1 2 3
A R
i ITEEN 112 3 4 5 6
= I S R N N B
i RWRF/LETKF 1 2 3 4 5 6 7 8 9 10 11 12 13
ﬂ L | | | | 1 | 1 | | | | |
I \WReD/TWRF 1 2 3 4 5 61 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 ..
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
wem /8 9 10 11 12013 14 15 16 17 1§ 19 20 21 2 23 M 25 26 27 28 29 30 3 32 33 34 35 36 7 B -
8H 22H 2018%8H 23H 8H240
22 23 |00Z01 02 03 04 05 06Z07 08 09 10 11 12Z13 14 15 16 17 18Z19 20 21 22 23 00ZO1 ..

2 - ERRIESEN (SR - B4 2018 4 8 H 23 H 00Z) TR 72 /NS TFH#R (OFT » 41
T By = (E TGS - BT 31& GOF Ry T (FT - RHSEr) » AR Ffi i
RFf] Z B FRERAE A F SRR AE A - DURE RS FFRor (140 {TEEN 7 R Ay 1
/INERF ) - 1 SIS R (5 P PR b ] DA BB IR MR B o (B4 iTEEN A {5 I 7R 2 By FT=2-

6 /NBF > BHFE OFT=1-5 /]\B# )

I3 M7 WA & 522 SO R Y A B (A B B o
GOF &1 QPE HyfHRHME: - E1% £Z B AR H R
TR 7 B SAHRR AR - SR AAERR (R
B2 PHEZER - BEERE LETH
BIREHUET R - MHE (REEATRENT 1 TR
HZERTATH R M ALS - (RS L E
Y EBERIA - W R B S AR R R BUE
T FNEEZH R EAMHREGRE > ©
ELIEHH A (rank) 2T EAHE %
8o —MRIME > KB AR A 23R
RIS [ERIRARRYE - THAERET S
RIS MERA R EE T A
[o8l Fi R R T s 2T IR LA P & H RE 0 AT
Helge BAREEHE » BUATRITH#ERE A 028
FAESRIERA (R > LA £ B S AHRBR A 237 1]

» SRR RS NS -

DU RS0 S B R B A e PR A AR A
BAME - 540 M EEdENE (EiEP
HIMEINE) AEfEm GOF MHELR: QPE
ARG R 2RI - % GOF I QPE f£[E
HASREAYER B o BN AHEE © EE{ERET
1 ¥ GOF l&Isidi bk & 81 QPE #H{)j -
FELE AR 1 Fni% GOF &IRAER &2
QPE > A A m - tLE/NN 1 TR
ATEERA R RS

U0 ~ SR EEE SR
1. EERKTRHRRER

LUN £ st HROR A IR E 20
mm/hr 37T BR8] 3-

5 3731 Ry 2 GOF 1£ ([ THERIF BRI &R S 1
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Sadratai o B 6 AIFIH A% GOF #eka
TTEAEA[E] OFT HYZRIR - S M bRinat4s
BRI REE( Performance diagram » Roebber
2009) ZREH * AAEE ARy POD - f5
155 SR (1-FAR) - POD s U THEAE
EAR(ERE B 2 R RV - TGS
iy SR AR TR F /D w4 Ry BS
& TH R R BR &S RO AR R R BT &I
(BS>1) » (ARHEAAREEIR (L L HEINA
HANES  BAEBIIRESR - KB
FETH > RHER T 5l (BS<1) Al B TH#H
ARE - BESI S - & THHEE R REET G
A A (TS EE ~ it fmf) - 3R
THERAE TR > SEATAE A (TS~ POD
KECFAR 15 ) - (URTHEBE IEGE -
5 | IS B R PR THER R R B A
s e PR Y B FHE A & B3 > TR
GOF f£ AFRMI{E 40 mm/hr Hy47E4 TEHAE
73 (1 3) -5 1 /N\FTHE#E (OFT=1) -
QPEQPF JEi i (R T AT/ (TS 1ERIE
20 F1 40 mm/hr 435 A 0.25/0.16 ) - #EiE
HEEHY GOF » (HEFREE B AL B fR/E
b FOREERE AR FIEUAA B A E(E
iy POD » 47 R1 k5 0.56/0.47 ) » ZRIMH[E]HF
BAEBZHIRESR & HBETER (BS 77

2 FHrU+SUH

il ky 1.8/2.5) - [E{% 2 /\EF - QPEQPF &
RO SR TEH A IR » POD B,
& > TS KRN - BS BEwBE TR
BTN » TR PRIFRRME HH R 28 P TR i R
fUTEHAE < ITEEN 1258 1/NIFRITHHHS
FIZCEHY POD FI TS 5 iTEEN JRAEEH]
Aoy B THER IR Y 0T T R - (EFEEIE /N
QPEQPF » HEE 2 /NERZ12HY TS BB
QPEQPF 25 2 /]NIF (OFT=2-5 /N2 /K3l
Bk 20mm/hr () TS FpiA 0.13-0.16)
ITEEN {EEE{EE5 | BB HI— B4 g 1Y
S TESE > £ ATRIHME BS 2% 2-4 [ -
FHELHA iITEEN » RWRF 1 LETKF () POD
1 TS THE - THERIR AT (TEREKRIE
5 20mm/hr (1] TS AE 17> 0.11-0.14 i -
BS KREj* 0.8-1.3 i) o EIHIEATHH
[ WRFD ~ TWRF 1 WPM [T =757 Bk
BN » TWRF ££ OFT=4-5 /NI Y KPR fek]
BT E 2R (TS~0.1) » WRFD
WARHERI ; TWRF 1 WPM 44 HA
HE R A%, - WRFD TH{RTEHR A E -
PETHRREF RN - THIER A HEE MR
o ARSI R N B RRRRE (40
mm/hr) HEETT AR R - L& 7> GOF HYTH
=S DUFPRREIE 10 mm/hr F1 20 mm/hr
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(a)F& K BI {8 A 20 mm/hr

(b) & 7K ] 1540 mm/hr
15 13 10 5 3 2 15 13
06 T L | 1 | 4 06 T— L | 1 1 1
. : K S ! v B N . i | EEY v - N
RN | B 24 } | 04| @ QPEQPF
L ' ‘. VoS X @ iTEEN
: : : SN 3 oA
05 I S AN I Y .. @ RWRF
B 5 B K Mg [ ! : K 3 - AT ¥
b o \ OQ\ . Lo o \ s OQ\ - LETKF
g, U N 5 Py NN @ WRFD
4 Vi . 04~ o AN 4 N
g L g \ <2 [ SN E -~ @ TWRF
§ AN 5 S TN © WPM
i L e e F o Cox s
g 031 Y 120 i S Foes 3 03+ P T S o - os
= ; FAEE z S~ > : / [ S~
% 7‘ N \\' 5 5L T g 0 E \\_ & el
E] 02 3 Coe 8 02 AN
- 3 S . — N\ K
&o_ : 1\99 03 E & 0\1 o R
— 01
T T T T
0.2 0.3 0.4 0.5 0.6
Success Ratio (1-FAR)

Success Ratio (1-FAR)

3055 THfEZ# GOF 2 QPF Fisdrat el - &t &y POD - f5alili fs SR > RH&R By BS MIHHER R TS

SEARERBAES BN » REIRVBEEARFERER GOF (WA HIGERTR) - BINE TR OFT
(T QPEQPF &

biis

Fo~ OFT=1-3 /NIE 24 » B GOF {2887~ OFT=1 ~ 3~ 5 /NI )~ [E/KER
{E(a) 5 20 mm/hr > (b) £ 40 mm/hr

(b) F#7K BJ 1520 mm/hr
15 1.3 10 5 3 2 15 13
0.6 L L — —— — 1 0.6 a— L ; —— —
A A 04 \ Lo 04 ® RWRF
v[: \l ; E \\ N : |I . 5 \ ) N
AR LETKF
0.5 4 H by SN 0.5 o a B N
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Abstract

Due to the limitation of the predictability, model capabilities, and computational resources,
the Central Weather Bureau has developed different modeling frameworks to requests from
difference scope of end-users, and also provided corresponding objective forecasting guidance.
To enhance our understanding of the quantitative precipitation forecast (QPF) ability of real-
time operational forecast guidance in high-impact weather, this article selects major rainfall
cases in Taiwan in 2017 and 2018 across various spatial-temporal scales, including Meiyu,
southwest flow, typhoon, afternoon thunderstorm and frontal system. We collected and verified
the various guidance for the objective QPF (GOF) according to the lead time categorizing into
three periods (nowcasting, very short-term forecast and daily forecast period). The results of
this study can be used as a reference for the applicability of disaster prevention systems.

For the nowcasting, the GOF of radar extrapolation technique (QPEQPF) performs the
best skills and high correlation to observations in the first 1 hour, which are essential
information for real-time forecasting and disaster prevention and warning. The GOF of
Integration on Taiwan Extended Ensemble Nowcasting (iTEEN) is based on data mining; the
accuracy of its first-hour forecast is next only to the radar extrapolation forecast. The cases of
2-5 h nowcasting of iTEEN have a high probability of detection, which are better than the 2-3
h nowcasting of QPEQPF, but they also characteristics of over-prediction. The GOF of
convective scale assimilation system, which assimilates radar and ground observation data with

an hourly update cycle, produces 12 h forecast. The GOFs display high verification scores,
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smaller bias, and moderate correlation with observations and can provide very-short-term
forecasts with high accuracy. In comparison, the regional model has low predictability for
convective weather, and the GOFs reveal fluctuating verification scores. In terms of forecasts
of 13-72 h, compared with deterministic forecasts, the probability-match-means products of the
ensemble prediction system demonstrate a higher correlation with QPE, resulting in a higher

verification score.

Keywords: quantitative precipitation forecast (QPF), guidance for objective QPF(GOF),
radar extrapolation forecast, iTEEN, convective scale assimilation system, deterministic

forecast, ensemble forecast. doi: 10.3966/025400022021074901003



