R R R R TR A B B b2 BRE

FEHET MRE FFVE HEX BRE
FRRRFREEH T

wm E

H ATl A Y 2 B B (E 2 B 81 e mU PSS FH R » B — 2 e M TH s B
IR AETHER - BWERE B RHERENAETHRAY > WERHREHEES HE &
TH¥; 5 5] - Dong and Zhang (2016)# — & £2 {{ OBEST (Observation-Based Ensemble
Subsetting Technique) 777% » FEMEEEE AT E AL L > $HERATHANT 2 BB RS 2 12/NFF THER
e BEHERZEE NVER ST R B SR B TS (R TR 5 | » 5 REURIL )T AR
B BRI THHRI— M R B I R - ARINEEZ I EE A B H i 7tk & 8 R EUL
TKEFE F 0 (R PR G AL 00 ) ME P TIFSE - FOBEST A A A PH I A S e VRS 1 T ¥R 7 i B
o WNFEREZAEIEELAGER -

GRET 20194 A fay 11 B 26 (8 FH e R 26 0 FH RIS 5 | 2 e Jel s 1R R 2= s e > AiTEA (12
24/ NI TH ) T TH i B1OBESTUAREL B 4F & (48 ~ 72/ TH#e) H U Y S 3974
(Bayesian Model Averaging > DL TFESfEBMA > 35 > 2019)E1 A FHHIWRFD ~ TWRF&
IR = (e BT 182 B 30 B ) R BRI 2 Y 5 12 H(96 ~ 120/ NEF FH ) 19 ABMAFR B+ -

Ry T EUEOBEST /A& FAMTHIRAE ST » AWHIEAFEEET =R T 2 B(BRES > 53705 © (1)
AT (tau) HIE S (2)T4ARE DRI S (3)EHIRE B S IR « S i& i e LU 2 SRl

{E R ES [ 2 2%

R © We PR L THE OBEST)A {E/L

— RI&

g B 1 TH R R RS R F SR BB A S 2 Bk
MR H 2 — - BRI i 3 g - (e B — e
PETHE - B I R TR - O R SRR
ZERETHH RS WA ARG S RE T AR S
BXEETHERTE T [ B 3 5 E A R /) i L T R R AR R
# o Dong and Zhang (2016) #¥¢ 4, OBEST
(Observation-Based Ensemble Subsetting Technique) /5
% BB IMA PG IR RSP R U E fir L Ry A
EEEATIRERE Y 12 /NGTEHRER AR - B
AR/ INZ AT M AR B SPEER EE T TR PR 1 -
A 2010-2011 pEILASFEEREEE % - #R5T T HEH
BRI Z B E(M) |, B T BERG  BEV  TH R
AR AR PRI ER A | ZRffR © ECMWEF Z 8285
ECMWF fii | NCEP Z &g fEHE 4k 28y bl ks
M=20 1 M=28 - 554h » DL 2010-2011 4 1% ¥z B
2012-2013 AFEHETH R < BE RV 2 TR - 45588

7T~ OBEST E&{K 12 22 108 /NEHHE S MR 2 51T -

Hrfr 2010-2011 4F 12 % 36 /|\EfBiL 2012-2013 4F 12 &
24 /NS TR AE R B 95% (5 LKA Z St BaE i
AJFRL 2016 - Zestie st oLk OBEST JATEH]
A PRILACH e RS (S TR FL1TRA 8% - DRt TR
Sl AFSERGET LR WA HIRIEEER -

5 EC 24 12 J% 18/ NEFTEHRAT 20 R B
FEHFS(S - @4 % ECES ; EC 8 NCEP %5 12 % 18
/NS TR 28 44RR BT R Y S R A
ENES » 3 HAEIRIE R, 48 S 2 T S A -

— - REEBEREREEDRER
FUBRERSTILL Y & B ST - 22R201947
B TR B ¥ P A B 5 MO B (s 2 L e
B G - T TR T o A A R )
YR (IANOBESTIARI TR 12/ N 4 2 fr 2ok
7RI » DRIL BN TR0 + & TG 3 o0
RISRAINE R — 5 - RAEA SO TR - FeBh s T
45T (% TR RS TR L I & TR 3
PRI (TAUYHEFTIEL S5 el » DL 7 AR e 5 PR
[T AT RN R - (2B &R
SR T R O (0 B e
ENESTF12 ~ 24/ NG TEEZRIR B 4F 5 BMAJEFN48/\IF
7 ety PR ISR+ R EL 120/ 1N 38 AT 300
NE ) AFWRFDEETWRFIGEIEFE = F24 ~ 48 ~ 727\



S PR R IR - FL 712 ~ 24 ~ 48 ~ T2/ N TR »
T F556 ~ 82 ~ 140 ~ 21070 FH - ENES /558 ~ 83 »
140 ~ 21070 H - A R ENESTHEHAE /781 1 B FHAH I EE
B 5 ZAIMAE96 ~ 120/ NI TR - T #sR 2 /5262 ~ 377
NE Y BMAE F5249 42800 B ~ 296 223230 B - ENES
£5288 ~ 420N H > B RENESFE IR BHEE S 4 7> T ETE
HELBMAVE o HUARNTZE T2 HHY R E(LENES » DAtk
HEENESTRHATEHRE

HH KPR
Uit e Bd] A
CWB ENERS it *4 (8
ECES OBEST-EC & 4 18km
ENES OBEST-ECH+NCEP 2% 4
BMAexp #BMA JEER 4
BMA EC #BMA JEFER 4
BMA TEN #BMA SEFEF 4
EC D EC e TR 2 okm
EC M EC 26575 2 18km
NC D NCEP g4 e 4 13km
NC M NCEP Z&14 4 34km
WRF403slp CWB [Eigfeit 4 3km
WRF415slp CWB [, 4 15km
TWRF203slp CWB [t 4 3km
TWRF215slp CWB [@Eigfeizt 4 15km

LR PRI S IR R 2 i * o PR -
Bife - #BMAE EHE L P E R & i
THEIRS - ARIBMAEEH R 4 » 5525 TH(2019) |
JE FH LR AR TR S 35 A T TSP 4 e B A TR R 2 PR
af © 1084 KA T EA FHER BT 57 & -

12h  24h  48h  72h  96h  120h
CcwB 56 82 140 210 262 377
ECES 68 94 144 216 266 372
ENES 58 83 140 210 288 420
BMAexp 61 85 141 208 259 320
BMATEN g2 89 132 203 280 323
BMAEC 72 97 141 203 249 296
ECD 73 97 142 210 265 293
EC_M 80 107 154 213 289 372
NC_D 62 82 151 227 321 441
NC_M 59 86 155 234 350 564
WRF403sp 63 83 137 216 322
WRFALSIp 67 88 146 207 317
TWRF203slp g0 79 141 213 323
TWRF215lp 61 84 139 204 313 -

2. 2019 A5 TR F A S 5 e e 2
EAEFEPRERGER - BB —5 R STHmis - 7
HIRERIE R ISERE > BB AE -

Normalized Track errors
° - e

—_— N

ENESE( LIRS A T RREET
AWFE EEBESTENES =FE N T (BE RS » 4
Al By (—) B THEREH(TAU)HIE 5 (Z)#IamFREDHE |
RIS WIAAIF 57 B © 0012RUN (FE 04 461 T Ky
00ZEi1127) 106 18RUN (15 =t ¥ 4AH% ] F506ZE2182)
(=) BURE 58 R« AR IE A26/ NI EUE (i 53 B
TR > 4y R iREa(= 33m/s) B g5 EE(<33m/s » & TD) -
RIE L F s T THEY 4 & - FIFH2018%22019
FERE T HUEER 0 LN RlEREA -

(—)EE—  ZATHRIF(TAU) 1T
REBTERE

1. 18240/ NEF THH7 » FFR6/ NIFHEEY B B 2 52 8
(728 B) MERSISER 2L B THERH IR BRI AR
RN ER > R R E R BIEL =MD
P B3, Mem I[85 {H -

2. Fl] FH % 25 2 33 >~ K-means 4 Bf 7% (K-means
Clustering) - fi ff & 5% 7= F- J5 fll(sum of the squared
errors » SSE » /A2 (1) B [E] 2. 0) Bildi BR (% # (Silhouette
Coefficient » S » 23 Z0(2) B & 2.b) R i S o R (KAH) »
O)REE Rt EE @RS —(EEp - FEHL
HIBERE - A AKEE: » CGRRHE P —EE  miFor
FEEFRY LS o B2 2 FHSSE T IRIEEH "
P42 ) ARG - T8 S Ea%h(Inflection point) » [ HT
ERkEERK - (220 0 asERE > EIEEUHEREN
HIECA BRI 5 bR » FoRERN IR
HoA BRI EERE > SRR —(EESE Rt EHUE > S
AR AT A YRR ERE T B SR FR4EAT « SR » s
RGT - BEETERK - PR ERSGE L EE 97
Fu6BE - BIK=6 > I AN[EBEEF S8 -

SSE = ¥l Xpeg;lp — mil® (1)

b-a
max(a,b) (2)

30 36 42 60
Select members

[E]1.2018 22 20194F P IL A+ e fE E 2 - ENESH A
AR BT E 12/ BRI sR 2E BLSE Y Y B S0y
(% o T Ay BEEN A BB A > ;| ET2
et Fs 1B PII (T2E R B ) FER L BRISERAEE 5 &%
HH &3 RN (5] TH 3 R ] 288 I ol 2 B B AR B 72 T
DAg= 2 BlIE B 2 B SR AR LAE R = AT



V2 H 9 SR R R 2k TR R B L B B SR B 2 i/ N R 28
IR S8 B R ARIBIORR S iHS
R AIHESERS. -

@ ©)

—e

A\//
4 5 6 7 8

B2 a8 FEEU(KME - A&l > 188 25 1 58) Bl 2
S5 F(sum of the squared errors» SSE » 4t~ B {4 5
[E2.b & FERU(KME - Tl > 1E/5 25 Fy2F8) Eiliig BT
%8 (Silhouette Coefficient » S » 4l > B4 -

42

Tau (18 |24 48 |54 |60 (66 |72 |78 |84 |90

Mem |9
Sel

10 18 24 |31

10 24

Tau (96 [102 120 144 150 168

Mem
Sel

45

24 60 60 18

Tau (174 180 192 (198 (204 210 222 (228 (234 240

Mem
Sel 18 8

3 B THEIR(TAU) S E Z i 2 #(Mem 31) il 2%

IrEEZ AR EH(Sel A1) -

20 |20 |30 (6 (6 |6 (8 |8 (5 (5 [8 (8

3E—HHE  BTHEMATE & FTA RERER > B
INERHEF (B R B S 2 & THER (L
R 2 HME B N (R R BE 2 (AR ICE B
PIza Bl > g 28913 > Al B #7107 FEAE (LR
= S E RN FR4 HEAR) - U RREH -
B BRI B BURE % (FR3Z Sel FIE{H) - RIT 2
LR AIENES - ENES_expl ©

RE®O REHI0 REWIL  REMI2  RERB
Taul8 0.660 0.663 0.665 0.671 0.673
Tau24 0.752 0.749 0.753 0.754 0.756
Tau30 0.792 0.789 0.791 0.794 0.788
i 0.758 0.757 0.759 0.762 0.760

TARIECEMH O S 2 SR A BB TR 22
bR IERE > i MIRP9E "R/ NG H
HIEZ e R B R R AR

A FXEZENES_explEi[H IRENES > BFRIC4E I 372
(MAE) -t BRI Ay TR UE T -

(D)EEE - WIRRER T
AREEEHERE0012RUNEZ0618RUN R EH » &
HERIETE R — 2 B3 R ST

VENES_exp2 » BAJFAKENESEEEIR (K07 -

(Z)EE= - BB E5RE 55T

AEBHER MO > KERYREE(=
33m/s) E155Ha(<33m/s - & TD)EVEE » SIEERIETE
Bp— 2 SPER1E3 > (R Iy B SIL K ENES_exp3
EF AR ENESELERER KGR ZE -

(Z)EERVY © WIARHE R B R R B8 FE 3
AREWGECER _SEER= > KERT0012_
SEJEE ~ 0012_55JE - 0618 3G - 0618_FFeI:IU%H
BB RHETE R — 2 BRLE3 - (R B SR
FXENES_exp4 > 815 HRENESELEER KR

o~ EREER R
() EE— - ETEHEE(TAU) T

HH E—EiR3. 7T E T > [FAI B EEPETHR
BB Mg 0 > 55 = ~ DUBF(AL G4 BAR) » (R3R
i BEEET 28T T E R B (R AR AR) A
ez gD > (RRE BT - B3.4ERTEE18E
T2/ NG THER A 1%F8% M % - MU E4TL/A A HE4
AE S 782102/ NEFTEHE R R Rk BT R ARG E
(28f[E) > WIRRAFIA 22 52 ¢ 10848 144/ NEFFEER T
H1%F|5%HER » SUEMREE 6 A HEFI00H
HERE T = TR 1% BAOETE K -

700
650
600
550
500
H 450

2
w 400
2350

H
300

8
=250
200
150
100
50
0

18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120 126 132 138 144
Tau

3. ENESHBIENES_expl 7 [ 1S PH Hir Bl S LT
fo ol oy TH SR B 0 R R ] 53 1 Ry ENES(BE (1) B2
ENES_expl(ifth) 2 BE{S 4R E P15 22 (MAE > Bifir
km » 7E4EH) 5 SR B4R ENES_expAH$TAENESEE (K
SREEEUEGR » H TS B EOEE (% ) -
N TTEE Ry AR (km) o

(Z)EEBR— © YHAISIS T
425281725057 1 50012RUN 06 18RUNE
ITEEEES > WUSTERHE 77 6 R (K=6) » HAUER AR

5%

0%

-5%

AR E R ARl ER B B S A TR

4. B 7~ > ENES_exp2 % 1% 5= 7= o # 15 2
ENES_explfE{L » 1207 144/ N5 FE R 04 AE IR ] 3229
F120H > HOERL2%%E3% -



¥ 300

Tau |18 |24 |30 |36 |42 |48 |54 [60 |66 (72 |78 (84 |90 Tau (18 |24 |30 |36 (42 |48 (54 |60 [66 |72 |78 |84 |90
Mem |10 |7 |13 |13 |13 |10 |20 |10 |35 |40 |40 |42 |42 Mem |5 |10 (11 |8 (13 |14 [15 |26 (30 |39 (38 |33 (33
Sel 10 40 64 Sel 11 37
Tau |96 [102 [108 [114 [120 [126 [132 [138 [144 [150 [156 [162 [168 Tau |96 [102 [108 [114 [120 [126 [132 [138 [144 (150 [156 [162 [168
Mem (51 |51 |59 |59 (66 |66 |65 |64 |64 |65 |64 |64 |29 Mem |37 |37 |32 |37 |37 |32 |35 |35 |31 |32 |30 |30 |18
Sel 64 29 Sel 37 32 6
Tau 174 [180 (186 [192 [198 [204 [210 [216 [222 [228 [234 [240 Tau (174 [180 (186 [192 [198 [204 [210 [216 [222 [228 [234 [240
Mem (21 |29 (29 |40 [6 |6 [8 |5 [5 |5 [5 |8 Mem (18 |18 |6 |18 [18 |6 |1 |6 |5 |6 |6 |4
Sel 29 6 8 Sel 6
#5.alE%23. > {H B0012RUNFE A - #6.a[FF3. - BB -
Tau (18 |24 |30 |36 (42 |48 (54 |60 (66 |72 |78 |84 |90 Tau (18 |24 |30 |36 (42 |48 (54 |60 (66 |72 (78 |84 |90
Mem |7 |10 (10 |19 (19 |24 (25 |26 (26 |31 (30 |30 (30 Mem |9 |10 |13 |18 |18 |18 |24 |24 |24 |25 |25 |18 |42
Sel 19 30 Sel 18 53
Tau |96 [102 [108 [114 [120 [126 [132 (138 [144 [150 [156 (162 (168 Tau |96 [102 [108 [114 [120 [126 (132 [138 [144 [150 (156 [162 (168
Mem (34 |60 |32 |60 (60 |60 (60 |60 (30 |35 (28 |39 |28 Mem |58 |61 |61 |66 |66 |66 |71 |71 |71 |71 |60 |60 |61
Sel 30 60 28 Sel 53 66 71 66
Tau 174 [180 (186 [192 [198 [204 [210 [216 [222 [228 [234 [240 Tau (174 [180 (186 [192 [198 [204 [210 [216 [222 [228 [234 [240
Mem (20 |18 (8 |6 (11 |11 [8 |8 [9 |4 [4 |0 Mem |21 |20 |69 |72 |71 |71 |8 |8 |1 |72 |1 |60
Sel 28 8 8 Sel 66 72
F25.b[EIF23. » {H R0618RUNE A - F6.0[E3. » {H R g9ReE A -
700 == exp2improvement mmm ENES_ori 5% 700 —— exp3-improvement mEm ENES_ori
650 ENES. exp? 650 ENES_exp3
600 600
10% 30
% 500
%0

0%

-5%

18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120 126 132 138 144
Tau

4. [5][E 3. » {H BENESEIENES exp2 .~ B {& a5
GEBLLLER -

()&= BUHEEE5RE AT

6.a8126.b 57 ] Ry i MG S B g5 e 2 Sy BEAE R

HA By FARE > S9BEKT 6T o B e B
R [ERYIE » SemesH 2 (O B B0 % 37 ATRE

TR By > JREJE5E R 2E33m/s LA S HIRAVEERS -
B REE AR - R L RS HE A RAT50% 2 B 2
SEHRIEAARERME T 99 Be4H R &% 5 B R R4S i S HR B
TEAL AR » TBEEZ N AV (TR E
PRI B 1% WA B (5 B Bl e e %) 2 (AR A B B3
LY o 5.8 » ENES_exp37F 1204 144/ NI TH
WG T 122210 8 SRR ATWFAEE S -

£ 2
= 250 1% 19 1% 73 8
0%
200 " . 5
150 0
100
50
]

18 24 30 36 42 48 54 60 66 72 78 B84 90 96 102 108 114 120 126 132 138 144
Tau

5. [5][&13. » {2 BENESEIENES exp32 P& {& TE Hlk e
GERLLEL -

(PO E BRI - RG] B B R o i

F7.a~7.b~7.c~ 7.d57 71 F50012_58EEEH ~ 0012_
SIBERE - 0618 5&REENH - 0618_FHAMH > Sy BEAEF  H
1001258 SHEL0618_sRIaE 7 B B FEk By
AR MEELE B — B UAR (L - WU RS o0 Fod B > (RR
% B B A E 23 A1) By408135 5 0012556 H 70618
SIBEEH T BRI E B MRt KB E B =
SOBESEAE L - WA EY 4 FobBE - HAERIEINEE R
BRI 285 0 R T 0618_§SRelEAE N EE (%R
)R EE 54 - HILETAD > BUHIRE 8 S RT3
HRIFER BRI - 5f% 0 868K » ENES_exp4
1E120 42 144/ NS FHER SRR S F512 2202 L » BT B
= #dm R o

15%

10%
@
&
3
H
@
o
g
Q
5% £
g
£
g
H
2
-3
E

0%




700
650
600
550
500
£ 450

= 400
ESSO
300
£ 250
200
150
100
50

Tau (18 |24 (30 |36 (42 |48 |54 [60 |66 (72 |78 (84 |90

Mem |11 |10 |13 |13 |13 |10 |13 |20 {39 |39 |39 |39 |39

Sel 13 40

Tau (96 [102 114 120 132 (138 150 (156 (162

Mem (44 |44 [40 |40 [40 |62 (47 |49 (31 (30 |17 |17 |17

Sel 40 30

Tau (174 [180 (186 [192 (198 [204 [210 [216 [222 [228 (234 [240

Mem (21 |24 (6 |6 [6 |5 [8 |5 (4 [5 |6 |4

Sel 30 5

F7.aFR3. » {H50012_5REEHH AT -

Tau |18 |24 |30 |36 |42 |48 |54 [60 |66 (72 (78 (84 |90

Mem [10 |7 (13 |10 |8 |10 (20 |10 (19 (24 |18 |18 |53

Sel 10 18 58

Tau (96 [102 (108 120 144 156 (162

Mem |51 |57 (58 |59 [69 |66 (68 |70 (70 |70 |70 |60 |29

Sel 58 67

Tau (174 [180 (186 [192 (198 [204 210 [216 [222 234 240

Mem (8 |29 (29 |72 (72 |6 |6 [65 [1 [1 |1 (60

Sel 67 65 60

27 .b[EFR3.

» {B550012_55HER 0 1F

Tau (18 |24 (30 |36 (42 |48 |54 [60 |66 (72 |78 (84 |90

Mem |7 |11 |8 |11 |11 |24 (16 |26 (26 (29 |30 |27 |32

Sel 11 30

Tau |96 102 |108 |114 |120 |126 144 (150 [156 (162 [168

Mem (30 |29 |27 |32 [37 |30 (30 |31 (31 (35 |35 (35 |11

Sel 30 35

Tau (174 [180 (186 [192 (198 [204 [210 [216 [222 [228 [234 [240

Mem (35 (18 |18 |18 |11 |11 |11 |1 |10 |6 (11 |O

Sel 35 11

F7.c[EF3.

{H F50618_5&ERH 774

Tau |18 |24 |30 |36 |42 |48 |54 |60 |66 |72 [78 [84 (90

Mem |7 |10 (18 |19 [18 |18 (25 |31 (31 (31 |33 |30 |40

Sel 18 31 66

Tau (96 [102 (108 [114 [120 [126 (132 144 (150 (156 (162 (168

Mem (60 (61 |61 (71 (66 |72 |71 |71 |71 |71 |60 |58 |66

Sel 66 71 65

Tau (174 (180 (186 [192 [198 [204 [210 [216 [222 [228 (234 [240

Mem (24 (8 |71 |3 |5 |71 |8 |8 |3 |4 |4 |O

Sel 65 4

F7.d[FFR3. > 1H550618_F5RER 1 -

= expd-improvement mmm ENES_orl
ENES_expd

18 24 30 36 42 48 54 60 66 72 78 84 90 96 102108 114 120 126 132 138 144
Tau

improvement percentage

6. [5][&13. » {2 BENESEAENES expd 2 P& 1&TE Hit i
LEERLLEL o

h -~ &Sem

HUEE20194E A £ THIRANE & BiHE 5] 2 e
JR S AL B 7 (R D BB > SRR ALY OBEST/AEH Z
ENESHUAERI PRI - BUAWTFTETEENES
(B L RS A U IR SR TR A

LR BN T-40 & 2 ENESTB(LERES » &5 R ER
5 I ABUAIRE R GR E1~ > &7 Ry SR meE (= 33mls)
BAG9REAF(<33m/s > S TD)EAE LA FIRF A B RIS
M ARIE Sy RS RE S R I TR - SORIREY
10202 B - (RIS R B AR BLATABUAIRE
TR R B RACE TLHTARENESEUFSE B FHRY
SN -

ARE =34 )
L S EEEC MRS B B 2019

“FE A H AR SR AT A R R S AR TR
PRET" 0 109 KR AT L THER AT & -

2. PREZHE - JBED - HEE - §FJ5% > 2018 1 JE
I H AP 2017 FER R R pE 1K T
", 107 FERB B THER IS & -

3. Ancell, B. C., 2016: Improving High-Impact
Forecasts through Sensitivity-Based Ensemble
Subsets: Demonstration and Initial Tests. Wea.
Forecasting, 31, 1019-1036.

4. Dong, L., and F. Zhang, 2016: OBEST: An
observation-based ensemble subsetting technique for
tropical cyclone track prediction. Wea. Forecasting,
31, 57-70.

5. Elsberry, R. L, J. R. Hughes, and M. A. Boothe,
2008: Weighted position and motion vector
consensus of tropical cyclone track prediction in the
western North Pacific. Mon. Wea. Rev., 136, 2478—
2487.

6. Froude, L. S. R., L. Bengtsson, and K. I. Hodges,
2007: The Prediction of Extratropical Storm Tracks
by the ECMWF and NCEP Ensemble Prediction
Systems. Mon. Wea. Rev., 135, 2545-2567.

7. Prates F, 2012:Forecasting Tropical Cyclones in the
Medium Range, ECMWF, 43pp.

8. S.Kimetal.,, "Deep-Hurricane-Tracker: Tracking
and Forecasting Extreme Climate Events," 2019
IEEE Winter Conference on Applications of
Computer Vision (WACV), Waikoloa Village, HI,
USA, 2019, pp. 1761-1769.



A Discussion on Optimization of Objective Guidance for Typhoon
Track Forecast by Central Weather Bureau
Meng-Hsuan Li, Ping-Yu Lin, Nai-Ning Hsu, Ai-Mei Chia and Treng-Shi Huang

Weather Forecast Center, Central Weather Bureau
Abstract

Dong and Zhang (2016) proposed the OBEST (Observation-Based Ensemble Subsetting Technique)
method, which uses the latest typhoon best-track position to estimate the 12-hour forecast error of the
most recent ensemble members, and select some members with smaller errors after averaging to produce
a new forecast track. The results showed that the OBEST track performed better than the ensemble mean
track. In the same year, Central Weather Bureau (CWB) commissioned Taiwan Typhoon and Flood
Research Institute (TTFRI) to conduct research and apply the OBEST method to the development of
typhoon track forecast techniques in the Northwest Pacific, and provided it to the operating system of
CWB at the end of the year.

Examining the typhoon track error verification of the subjective and objective guidance commonly
used by CWB forecasting operations in 2019, the early stage (12- and 24-hour forecast) subjective
forecast and the OBEST method performed well. The middle stage (48- and 72-hour forecast) Bayesian
model average method (Bayesian Model Averaging, hereinafter referred to as BMA) and CWB-WRFD,
CWB-TWRF regional models (with a resolution of 3 km) performed more prominently. The later stage
(96- and 120-hour forecast), BMA still performed better.

In order to improve the forecasting ability in the later period of the OBEST method, the study will
focus on the optimization strategies of three factors, they are: (1) forecast hour (tau) test, (2) initial time
test and (3) observed typhoon intensity test. The strategy being the best improvement is the reference for
new guidance.

Keywords: typhoon track forecast, OBEST, Optimization



