372 RBRIE FHIUIRIAS ISR

P F R A RBIHENNES R BSISOAR T AR £
% A g2 FEAF AL 4 35002 2016-2017 E &)

I g ' TR A R

1 HUEEMEASEMIRNESR 2 TREAREREZENTL
("PEEREY 107 ££ 10 H 30 HUHE » tPEERE] 108 £ 2 H 25 HIER)

m =

AEAFEHTES 2016-2017 FZEHGHZE (5~ 6 H) [EMRfEILFERE R NHRE (Boreal
Summer Intraseasonal Oscillation ; f&fE BSISO) A [EFEAr NHVRHEGE T 3w - F2AE
7 BB RS S RS SRV LL Y - TR R R F BRI (Central Weather
Bureau Global Forecast System ; fHf# CWB/GFS ) ¥t RifdE A [E8HA 2 BSISO (475l A
B8 1A 30~60 Ky BSISO1 » DURARZE A 10~30 K BSISO2 ) Bl 52 T HY B o i [ [
R~ BRUISE L DU = B R R R R RE ST - AR - T EE AR
GIHFHE (lead time) 25 1~15 K (ffifl LT1~15) BYERIIHT - AREEDAERTHE - £
Y B M5 % PG - GPM ( Global Precipitation Measurement ) IMERG ( Integrated
Multi-satellite Retrieval for GPM ) f# 2 [ZF > LA &z NCEP ( National Centers for
Environmental Prediction ) 25 iR 57H7E Rl (Reanalysis 2) #7447 ©

i HBUHIE R AT 7265 REUR » 2016-2017 F 2B REIEMRF R N IR Z
{BEHARTERSE  H IR MR ry 8 RS2 5] BSISO HH 4 T s an i @B 8Ly SL 28 -
Horr > & BSISO1 fEH{L 7~1 LUK BSISO2 FEAHML 4~6 IR} » 2 FA KRB {EIE £ =
B~ EER KRR EEIE A RGRIERI S o th CWB/GFS B
HIERHL 560 - CWB/GFS AZAE IR ZEHE 8 E R (>30mm/day ) S&4:RF AT
BSISO FH {7 A FERA (5 BII5E R PR =54 253 4= 17 BSISO1 #Hfiz 7~1 Sz BSISO2 #Hfiz 4~6 ) -
B> FhzEfEAEREA (%8 (spatial correlation ; ff# Scorr ) FIFJTHREZE (root mean square
error ; fififl RMSE) MY4st5372K%E » BL LT1~5 #Y Scorr Byfr A ~ RMSE Fyfe/N (HITH
HARBLAAT ) » LT11~15 fy Scorr Fyfe/)N ~ RMSE Fyfip K (BITHHRRIA 2 ) » LT6~10 /Y
TESREIRA AR E 2 [ - MAEEE L » CWB/GFS ¥ 2B A RTHIRSAS R © RN
& LT1~5 ~ LT6~10 B¢ LT11~15 » PR T RGeSV ERGREE | 06 " &b g9k
BRI RE o #E— D ERTE CWB/GFS RE & 1R 278 3 & o [ P (-3 A= I [ A1 BSISO

/

2
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MR ST RERR (AR > P58 56 2R CWB/GFS gEA U EE BSISO HGL | » =& T
BRSNS B LRI BN BOaRE - BTSSR BN IR CWB/GFS 28
¥k EHIEREE - SSFRERIAVE > AW R 2016-2017 M FHEE R THY B
B5E (pilot study) - S EERFEAE RIS B AN HALEDD - (IEPARACHE EZHY CWB/GFS
Bfta Ry - FAEET TR R -

BRSEY © M= ~ I-FERE R T ARG « PISAREERTHRIER

*EENIER L =iy 0 116 ZJ6mSCUE) TINERVUES 88 5% » Email: wrhuang@ntnu.edu.tw >
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—> Hlg

JEFERE FFAHR%Z (Boreal Summer
Intraseasonal Oscillation ; fif# BSISO ) I
% BN an R EE 2 BB A Y
222 ( Annamalai and Slingo 2001 ; Yang et
al. 2010 ) - Lee et al. (2013) %% BSISO
BRI ~ FAEM SRR o hlER
AR 7L ~ FRALTT R{EERY 30~60
KIrZ B (&7 BSISOL) » DLREARFEE
J6~PHAL T I ERE Y 10~30 KIRZIEIACfE
T BSISO2) HYFEH - ARSI HIRfE A [E] 74
HAER 245 A [EIAH AL Y SRR ER SR (GREHY
BSISO M 4fFE RS 5 ) - HERIBEEE
MY EE — K% Hk%E (Madden—Julian
Oscillation ; f&5fE MJO ) 5% (Madden and
Julian 1971 )-Lee et al. (2013 )#5H BSISO
TEHCE RS E R R R & - R A4
AL E B EATRERTE - AT AR
& ZHFEH ] BSISO FE#HU MIO f5 8
PSR AR o 2R U S Y R N IRz e e

FRBIGRIEZ Y2 (Hsu etal. 2016

Chen and Zhai 2017 ; Huang and Chang
2018) -

BN R R - KRS (L8
RAAHVRIREZ B R RIE 1= BE F oK e
Z = BRANE22E (Chen and Chen 2003 ; Hung
and Kao 2010 ; John Kerns et al. 2010 ) - &t
RIEFEME - FF0 5~6 H HEEIE
PRIZR » R AR SR B B e /2 SR B 2
THEE - BEEREEEE - WK

2 FHIUIRIAS ISR

PR s - Ry 2= B 2K iR 7K ( Chen and
Tsay 1977 ; Chen et al. 2004 ; Sampe and Xie
2010) - IRIZR&RET MR AT 2Ry S0
PR{E P HeEZ - B2 Bl Ry EZK
FIFAE . — (FOADEE 2014 5 Wang and
Chen 2008 ) - Hung and Hsu (2008 ) 74
HT 1958~2002 -2/ p 2= [ R MRS
I BN PR 2R PR AV B AR A R N i
EHSCARA o MR R AR A AT TE 2R
MRz R - SEE R 2B R
PRIEEE AR ] - I 2K IR R T2 SR 38 B
EENEZREM S &2 5] BSISO A2
FEA[E R R YRR S B R 52 & (Hung
et al. 2016 ; Huang and Chang 2018 ) - £ j*
EEEHZERR - PR AEE G - a1k
RRES A RTHE BSISO FH&: MY OE
AL - BE PRI BRI
H 2B R R AL THERH I (lead
time) 55 1~15 K (f&f§ LT1~15) HYTHER
HEREEEE
H 2016 4 4 Hit - ZEFRERE
( Central Weather Bureau) FiasfEay2Ek
T (Global Forecast System ) ( &
CWB/GFS) » EfEEshRHY T319L40 (7K
FEFTRESLY 40 N EE - FEH 40 Jg ) ARATTESR
THEFAEY TS11L60 (KRN RESY 25
ANECFEHE 60 JE REMTIE - s EEHEH
FE AT AR DS TR R S Y B 2 8
{biER2 - HEEREA RGeS CWB/GFS )it
SN oo MR R R Y TR RE ) (PREL S
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201655 2017 )o 23ISR - (R ELE=( 2016 )
AubfFEd > S53Thi CWB/GFS RYTHER A
A B 55 B [ R BR 45 TR i 0 ( National
Centers for
NCEP) BRFH#E A (FfE NCEP/GFS)
THHRAT A2 E(E © Hrp gt 2016 F
5~6 H R oo & Ay PR 5
CWB/GFS Ei NCEP/GFS 1F 7% 7770
i B DA R [ PR & J5 1l > LTI~LTS B ¥R
LT6~LT10 HEAFHYTHERESH - HEgfHE=
HITEERAE ) (S ZEEMHBGE - H7TRER
(PREdZE 20165 25 2017) ZEEATHHA
TH#E (FHHERSHIEHFR 1~10 X)) AYRYELE -
HA#HE " CWB/GFS #} BSISO HH5 &
ot A ER AT ~ [ PR 5 55 LY PR RE T
(R - ETRAGHT - AR 0 A
b ZEAs A o rthle CWB/GFS (PR
fiit# CWB/GFS ) fE ¥ RSt fE 1~15 K
IR - TR NV
(1) CWB/GFS Z&EaERH N EEEMRE
[P AEA[E] BSISO AHAL T HYRERR
=z ?
(2) FEETHImAFHEAEERT - CWB/GFS ¥
PR (1) HYERER - Ganfaf8(L ?
Z L E S 1 CWB/GFS %74 BSISO
R MR & RS S L E R
REJIHRA ?
bl s BRI BRET - A B R AR R
CWB/GFS 1 2 & [k 7H & L0V iE &

Environmental Prediction;

fE -

AHIFE T EEELF 2016-2017 FHIHE
PRIZE (56 H) FErkTEHE: - AREATHZCAT
{SE VBRI felig T A SE AR w5 -
RIS RN S =5 - 1Ry T &8
53Ht CWB/GFS (ITH#ERAE )] - ST
{3k LH#: CWB/GFS B2 NCEP/GFS %f
AR RN THSRAE 2R - B HE T
HALGEARH I RS -

=~ FRENA
(—) BAER
HREER BN ER > 25
BRETRREEATREY 21 [EEEERh
(BE - &b~ 240~ B0 - 7T~ 3%
KT~ =2 B HHE - 2%
Py BT~ Foily ~ 22Fe ~ i~ IR~ 2R
R~ G~ BTl ~ &R HRD » MR
R {lE PR e e R DR PR AT e
FH 5% B 12 5% i 22 BE K 22 48 %% (National
Aeronautics and Space Administration ) FTz
ft 79 GPM

( Global Precipitation

Measurement ) IMERG ( Integrated
Multi-satellite Retrieval for GPM ) final run
VO05B fjiAs (Huffman et al. 2017 ) » [EE&EFR}
HIKERRATIE By 01901 3 HTA » 3kl
CHEEEREA SN2 ~ oy
FEFRHFE (Guo et al. 2016 ; Tan and Duan
2017 ; Huang et al. 2018 ; Prakash et al.

2018 ) °
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SR FIR BG4 - AIHFEER
F NCEP S LRy s R i &k (i
T NCEP R2) - 5%z ERIK P AT Ky
2.5°x2.5° ( Kanamitsu et al. 2002 ) o

(=) BSISO 5BV ER

BT S BSISO AHALAYESRS » $-
AREOUEEFEHEAET L (APCC) HY
dubich - FTEE LAY H IR TH R Y
BSISO f§ # ( http://www.apcc21.org/
ser/moni.do?lang=en ) T3 < sZFEEURy
Lee et al. (2013) F[FH 8K ER AT A

% ( Multivariate Empirical Orthogonal

Function ; f&f% MV-EOF ) 4347 1981~2010
FILFERE A (5/1~10/30) siE RS
JEE (40°E~160°E > 10°S~40°N [&ig ) 1Y
Sh 3% #E B E % (Outgoing Longwave
Radiation; f&f% OLR) J% 850hPa 4& ] E5
(zonal wind ) > ¢ fE Y RA {lE BSISO #5
% (73715 BSISOL F BSISO2 f5%) - H
1 BSISO1 $5%/&H MV-EOF 55 —EizZs —
R Bk o> B [ 7 41 ( Principal
e PC ) fH K
BSISO1 = VPC12 + PC22 )» {{F
ARy e LB e SR AG(FREAYHRE - HER
30~60 K - BSISO2 f5# 2 MV-EOF &
= B 5 i & PC H k(e
BSISO2=vPC32 + PC42 ) » . ALl H
PEIL(EREAYIRE - #HHA R 10~30 K -
FH—J71H > AT Lee et al.
(2013 )ffraeaty BSISO ARz [E( Lt 1) -

Component

(i.e.

2 FHIUIRIAS ISR

TP % A B A iy BAL 22 853 T 1 [ PR
R/NEEFTERE » DIFIERETHIAL & - ¥R
PERFEYRZEN DA K. BSISO fEEHHY58E 2
YRR %o HoH - [@ 1a~b 7351 5 BSISOL
BSISO2 #ytEfiriE - AR A L E
AR ER SR B B R E )
LA BSISO1 ([& 1a) #RER - MHfir 1 KR
ENRERE > MHAL 2~3 BB EAIEEE - AL
4~5 FyENIE FORERBERES, - AHAL 6~7 Ky
FIHDEERE R - AR 8 RPaIb A
[f1 BSISO2 ([&l 1b) #Hfir 1~2 S B A
JEEEE S MM 3 R ENRE K FEiE » ABL 4~5
By IUALE > ABMr 6 RS mdnn » FHAL 7 B
SRR » AHfL 8 RPEILACT A o AL
th 2 ditih S ksl {235 BSISOL ([ 1a)
> PC1 & PC2 ${EiA/]\~BSISO2( & 1b)
Z PC3 J PC4 Bl K/ I E &R Am ke
AR A Y 00 FoiZ BSISO EHERR
/N o
(=) RAERERERTTA

le-f BURHYE » AWFFEHKIE APCC
48 ENARIY BSISO AHfr - 42 2016 4522017
HE5-6 (61 Rx 2 = 122 K )53 BSISO1
(9 8 {EFE Az A BSISO2 fY 8 {EARfL » JHHA%
AR L - e P I TR A BB R (SR ALY
P PR TR i 4] 4~ [ 7~ 8 [ 15)

R > ANHFSE S R
CWB/GFS HyTH# B LS A E R HET TED
WP o EANRY T H BT CWB/GFS #y
THHERE ST » ASBHZE R ) NCEP/GFS HyTH


http://www.apcc21.org/

—OtF+=H 2

AR HEITEEY > AR CWB/GFS -
NCEP/GFS HUIEAGIE > sF2REK— - 57
—HH > ARFTERFAIEREL S (2016) %
DI P - EEGRESeREE 360
/NP E Rk 1~15 K (R
LT1~15) ; Hr LT1 AYFEK& R THERES 0
/NRFEIER 24 /NP Z BP0 LT2 Hyls
PR B R TR SE 24 /NP EISE 48 /NRFZ R
TR - RELEHER LTI AIRERE R TR
RO 336 /NEFEISE 360 /N Z BAAP & -
DLUE AR 5/1~6/30 Fyff > 1o LT1 HYFHER

EES 377

GEIAR AN 5/1~6/30 483t 244 {EpL & (&
6 /NIEETFEER—2) 2 LT1 g » [fij LT2 iy
THERASFARE L 4/30~6/29 FE3: 244 ([
B2 LT2 35 {RELEHEZE LT15 /Y7,
GERARE Y 4/17~6/16 481 244 (ER &
LT15 235 (QiE 2) - ARb5E ek Y
EEILHESET AR | EEE - R
s515¢( Root-Mean-Square Error; f&§f% RMSE )
DA Kz Z2 T #H B# f5 % ( Spatial correlation
f&i## Scorr) - AT Scorr HYET
#F, Storch and Zwiers (2002) »

coefficient ;

B

=3 =2 =1 06 1 2 I

(a) BSISO1 ZHEAr K& (c) 20164 H A vs. BSISO1 AHfir  (e) 20174 HHH vs. BSISO1 FHfir
0 ‘§ BayofBengaI&SothhnaSea =3 p7 P6 -3 P7.P6 z
a . % 1
—2'§ Phase? PhaseG ) :
5 Z . (9) (9) . é S 5
a —1~% PhaseS;\ ',r"Phases § a o
8 ol 18 i e 3 3
S Phase 1 .  Phased g S S — Day 1-10
E{f ee” | pa 3| E £ Day2130
! . &l & S 2
= & /Phase2 Phase3". 2| = = - 0253140
21 ©) | (25 . r : , , | Dayst0
3o IndanOceari&EastAsa M L P2iP3 | | 5 b e
=3 =2 -1 0 1 2 3 =3 =2 - 1 2 3 -3 =2 -1 0 1 2 3
Normalized PC2 Normalized PC2 Normalized PC2
(b) BSISO2 B FHAL KB (d) 2016$E% vs. BSISO2 *ﬁﬂz (f) 20174 H#H vs. BSISO2 fHfir
-3 '§, N. EastASta S.EastAsia p7 P6 = =3 p7 P6 ,
_2'§ Phase7. PhaseG -2F
3 z 18) @ (10) - 0 9
a -1x PhaseS-,» P “Phase 5 E, a a
3 12 03 0 33 Q
B ) Hhentunitesenrslisnmssnnananme 51 N N
© Phase 1 Phased > © © — Day 1-10
g 1 g (11) (25) = g g Day11-20
= : Phase 2| Phase 3" = = =5 g:zﬂ:g
218 .~ (9 (7) _ « |— payat50
3 & PhilippineSea  Indlian & South China Sep 5 12 .. |— Day51-61
=3 -2 -1 0 1 2 3

Normalized PC4

Normalized PC4

Normalized PC4

B 1 BSISOI fil BSISO2 [AUAEfIE » £ Lee etal. (2013) - (a)5 BSISO1 AH{ir[E - 4E
s HVE R 2016 45K 2017 4F 5/1~6/30 HAfE > BSISO1 fR{EMH AL HIAEREL -
(b) [Fl(a) » {E BSISO2 AR LS R - ()-(d) 2016 4E 5 F 1 H(Dayl » &LEE0

[BEIEHFE] 6 H 30 H(Day6)HARM » F-RATEEZRIT (c) BSISO1
BRI e) ~ DA T A
)Uﬁ.’@T )EHL/L Hjjqujm nFFH

» B ERERTFRIVHRE
IR A 1.5 8 » DIB @2

+ (d) BSISO2 #Hfir
> (¢)-(d)H > BSISO1 ~ BSISO2
(e)-(DE(c)-(d)JLLL -

{H 852017 -(e) BSISO1 ~(f) BSISO2 114 5 - BSISO 5 #7k H APCC(APEC Climate
Center)4g15(https://www.apcc2 1.org/ser/moni.do?lang=en) °
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FU AR

F— ~ KigE -2 CWB/GFS LA K. NCEP/GFS = 7 FAFL & -

=

NCEP/GFS
- ?Tvg’i’fgo? (T1534L64) for LT1-10*
£ (T574L64) for LT11-15*
EiRHEME Hybrid GSI Hybrid GSI

13 /N H for LT1-10

KA 25 5 a=

23 /\E for LT11-15

T E T

S-P hybrid J#Z 60 &

S-P hybrid 12 64 g

HETHE

0.1mb

0.27mb

Bk 50

Hong and Pan (1996)
Han and Pan (2011)

Hong and Pan (1996)
Han and Pan (2011)

RERR

Han and Pan (2011)

Han and Pan (2011)

AR

Han and Pan (2011)

Han and Pan (2011)

LELEINES
2 P

Zhao and Carr (1997)

Zhao and Carr (1997)

* A - hitps://www.emc.ncep.noaa.gov/GFS/doc.php

6/30

6/29| | 6/30

3z || n] I

6/27] [6/28] 6/29  6/30 oo

6/26| |16/27 6/28 6/29 6/30 ...

6/25| |6/26| 6/27 6/28 /29 6/30 ..

6/24] |6/25| 626 /27 /28 629 6/30

6/23| |6/24| 6/25 6/26 /27 6/28 /29 6/30

6/22 |6/23| 6/24 6/25 /26 6/27 6/28 6/29

6/21] |6/22| 6/23 6/24 /25 6/26 /27 6/28

6/20] | 6/21| 6/22 6/23 6/24 6/25 6/26 6/27

6/19] |6/20| 6/21 6/22 6/23 6/24 6/25 6/26

6/18| |6/19]| 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 630

6/17| |6/18| 6/19 6/20 /21 6/22 /23 6/24 6/25 6/26 6/21 6/28 6/29 6/30 .
A |ons| l6117) 6118 619 620 s21 s22 623 628 625 626 627 628 629 |6/30
£ 6/15| |6/16| 6/17 6/18 /19 620 /21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 |6/29
# s/l |s;2| s/3 s;a s;s ske s;r sfs s/ 5/10 51 512 513 S/14 |5/15
b W30 |sp| s os;3 0 s/ S5 sfe ST S/ 59 510 S/ 5M2 SA3 [5/14

4/29 o 57 5/8 5/9 S/0 SA1 512 513
E?—f— 4/28 .. s/6 5/7 5/8 5/ 5/10 5/11 |5/12

427 .. 55 5/6 577 5/8 5/ 5/0 |[5/11
FE a/26 ... 5/4 5/5 5/6 s/7 5/8 5/9 5/10

a5 .. 53 54 5/5 S/6 51 5/8 |50

a2 .. 52 53 s/4 s5/5 56 577 |58

423 .. s/ 52 5/3 s/a S5 56 |57

a2 .. 5/1 5/2 5/3 s5/4 5/5 |5/6

/21 . 51 sp 53 sia |ss

4/20 shoavzmzy S 5/2 5/3 5/4

L A S Y sn 0 s2 | s

418 e S1 | 572

a7 7

4/16
00,06,12,18 (UTC)

| | | | | | | | | | | | | |
I | T | I 1 I I ] | 1 | 1 I =
1 2 3 4 5 6 7 Y 9 10 1 12 13 14 15
Lead time (day)

B 2 ° AUTFTERAHZ R PU5A - DLEHARRE] (5/1~6/30) Reffil > H LT1 AYFHEHREER
AE R 5/1~6/30 &3k 244 ([ S 6 /NEFFE#HR— )2 LT1 (L5 HER ) -

i LT2 HYTHEREE SR By 4/30~6/29

HIER 1

WEZN

244 {ERK B Z LT2 Py (I JTHER ) » K

FEIEHER LT15 BYTHERES SR Fy 4/17~6/16 483 244 {HpR &~ LT15 35 (CRETTIE

&) °



*Otiﬂ“iﬁ lf’»JUI:ID

=~ GRS
REEVZHOT - 558 (—) #iF

FAMIFIHECHIER} > fafd 2016-2017 2

EMETRZR(5~6 HOERBVZRANTRERE -

B () g FefIFFH CWB/GFS

A EB MBS » W

CWB/GFS %} BSISO B4 N &%

HIRERR TR R - PR FCZTHSHR RIS &

1 CWB/GFS 2 K RIS IR K 5

HIERE RV EIRRE IR -

(—) 2016-2017 FEBHFRZE (5~6 A ) f&
FRENTRERES T
BHABAFE AT RIERE R E R - 2K

ftfl 2016 Jz 2017 F2ZE g2 H R HY

REfE B B (B 3) - HBIE 3a R DLE

F] > 2016 FEZ SRR RS (BIHFE

k& » mm/day) DL 6/11 K% 6/13 2 H%R

B TIE4 48 mm/day » T 2017 4EEE

YEHITR R R - DL 6/2~6/3 Z HIFMN

B T4 110~130 mm/day( [ 3b) -

R T S -2 E R R Ay 2 L A

HEE 379

= FRE 3a ~ 3b VR FFSH#E T
R 0 4ESEEEL 2016 4 ([E 3c)
PRI 22 P 5 5 888 1 T BEAFAT 20~60 RATHR
ZAHH - i 2017 4= (& 3d) RiJEs 10~20
RIVIREFRA - Z5RFE 3¢ ~ 3d AY4SSREL
BSISO1 71 BSISO2 HEHFEREEHTLL - [
2017 4F <z F| BSISO2 WY& 25 57 7
BSISO1 HYEZZE K - ifii 2016 FEAIE BSISOI
1 BSISO2 HYsZEEERHTFAE o Ryfesg it
> FTIREETT T BSISO H¥U3 T W0
“Fir BSISOI #iRiE S HEAC K Lee et
al. 2013 HYES - #iklE > 1.5 BEE ) 11
2016 FAEFRZA 16 K {F 2017 FigrkiZE
6 R MEEE R 10 K(2016 £ >2017
) - BSISO2 fRIESEZMHE (=)

£ 2016 FHFFRZEA 24 K 1F 2017 FHgrR
TH 24 K> WEAERR 0K - R_MER
AR SR ATAIHEN] T 2017 4£52%] BSISO2
fY 52 2% 2 5] BSISO1 HIZ 2K » ifi
2016 £EHIE BSISO1 1 BSISO2 fyE/4s
[EIRFFAE |

F:2016-2017 AR R - BSISO1/2 index #iRiERZEHY HECK) -

BSISO1 BSISO2 HaR

2016 4F BSISO #RElE > 1.5 16 24 40
2017 4F BSISO #RIE > 1.5 6 24 30
2016+2017 44F1: BSISO #REiE > 1.5 22 48 70
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oo (@) 20165 S35 BN Bt 10 (©) 20165 TR
50 4 8
40 1 S
> —3 6
0 -~

2 30 T
E 4]
E 20-

10 1 21

0 ‘ 0 — ;

May1 6 11 16 21 26 Jun1 6 11 16 21 26 60 30 20 10 (days)
50 (D) 201 T4E S5 BE R U pR it oo (@ 20174E B
120

> -
S 901 —=
g
€ 60- B
- | |
0 . '.I |'- l|! II‘InI ! = !" I l | 0 ; . ‘
Maoy16 11 16 21 26 Jun1 6 11 16 21 26 60 30 20 10 (days)

B 3 : (2) 2016 4 5/1-6/30 Z£/% 21 {EMUEGEYF2EE ) 2 P9 HIE R E R 51 - 3
fir * mm/day ° (b)[F](a) * {HEFE Ry 2017 £ 5/1-6/30  ()FI(d)7T A FsHsfE]751)(a)
HI(b)HTLHREE (power spectrum) 73 A4S A » /K-l B FI0 > T2 B Ry fiiiE 75 © 41

BRI 95%IN Al (S -

MT#EZR 2016~2017 FEZERFNI 2l
Z EEBRIREBIREA A 2 HE
BERETEREE TGRS > HAFTAT LA
ffEE 2016-2017 FEEZEHIMERI R ENIH 2
I BSISO HGHIZ & - NIL By T HEZHY
AR AR A 15 =2 e R R 2 PR A
BSISO 5 T HIFRFHEIEAL > AbTFesE T
HIRTA T > SR R B a i —
FEMERST - 257 2016-2017 FFEERAL > ¥
AWTFEEERATATRERS S - TR A
HIERE - B R

4 BURHYZATE BSISO ML T -
2016-2017 APl 3RS ELEHY H M &
T3 o BEEE IR R GRE (mm/day ) K

INTEC 4 EAREIERM - WG EEEE
BSISO1 F; BSISO2 {yAH{L & 2l Tat
s o FHIE 4a SrEAP o] USSR » K2 Hmy58
B R EHSE S AR AE ST BSISO1 Hfr [EHy
o fr B ( M
VPC12 + PC22 < 1.5) » F77% 2016-2017 4F
=B RAYTRIEMN 2% 731 (E BSISO1 R
TRERSIAEHA - A - 7EE 4b HPEdr
AT DAEEE SRR SR K 2585 4 1F BSISO2
fEHEm A ER (BIESN
= VPC3Z + PC42 >1.5) - jBLLLER » ifE—
WER T 2016-2017 iEWFAYIERIZEH -
LA BSISO2 3 &2Rak#: BSISO1 Hi 525k
s EF B T S e PR SR Y 38 A AR 2 -

; BSISO1 58] =

BSISO2 5%
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(a) BSISO1
P7EP6

Normalized PC1
Normalized PC3

P2/P3 | 1
-2 -1 0 1 2 3
Normalized PC2

1 1 1

3-3

381

P7.P6

mm/day

@ >3
0 20-30
e ® 10-20
S| s 0-10

Normalized PC4

B 4: 2016-2017 4= 5-6 HIIH > 228 21 {EMnE14 H b £ E A EFIHY BSISO AR
(a) BSISOL - (b) BSISO2 - [&(a) ~ [E|(b)* P1~P8 73 KU FERE 1(a) - [& 1(b)-FHYZE
1255 8 (EARML » BEHVANRERAFE PN R &R - 2IE(b)E AR -

4a BRI EEEGSE (> 30 mm/day
SLEES) BYEEME - £ PAE BSISOL A
fir 7~1 Z [ ;[ 4b RIEURE BSISO2 fizft
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Abstract

By comparing the rainfall and circulation forecasted by Central Weather Bureau Global
Forecast System (i.e. CWB/GFS) with the observational data over East Asia, this study
evaluates the capability of CWB/GFS in forecasting the impact of two different types of boreal
summer intraseasonal oscillations (named as BSISO1 with a 30-to-60-day oscillation period
and BSISO2 with a 10-to-30-day oscillation period) on the Mei-yu season (May and June)
rainfall over Taiwan during 2016-2017. For the model forecast, we focus on the analysis of lead
times from day-1 to day-15 (denoted as LT1~15). For the observational data, we use rain gauge
observation, GPM (Global Precipitation Measurement) IMERG (Integrated Multi-satellite
Retrieval for GPM) precipitation data, and NCEP (National Centers for Environmental
Prediction) Reanalysis version 2.

Our analyses of observational data show that the characteristics of Mei-yu season rainfall
in Taiwan during 2016-2017 are under the modulation of atmospheric circulation changes over
East Asia related to BSISOs. In general, heavy rainfall events tend to occur over Taiwan at
phase 7-1 of BSISO1 and at phase 4-6 of BSISO2, when the signal of large-scale convective
zone propagates into the areas nearby Taiwan, Southeast China and Okinawa. By comparing
these observational features with the features forecasted by CWB/GFS, it is noted that
CWBJ/GFS can depict the relationship between the occurrence timing of heavy rainfall
(>30mm/day) in Taiwan and the phases of BSISOs (i.e. heavy rainfall mostly occurred at phase
7-1 of BSISOL1 and at phase 4-6 of BSISO2). Also, based on the analysis of spatial correlation
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(Scorr) and root-mean-square-error (RMSE) between CWB/GFS and observation, we note that
LT1~5 has the largest Scorr and smallest RMSE (i.e. the best forecasting performance),
LT11~15 has the smallest Scorr and largest RMSE (i.e. the worst forecasting performance),
whereas the forecasting performance of LT6~10 is between them. However, quantitatively, the
CWB/GFS rainfall forecasts tend to “underestimate the heavy Mei-yu rainfall events” and
“overestimate the weak Mei-yu rainfall events” in Taiwan; this feature is found in all of the
forecast results of LT1~5, LT6~10 and LT11~15. Further examination on “Why CWB/GFS is
able to capture the relationship between the occurrence timing of heavy rainfall in Taiwan and
the phases of BSISOs?”, our results show that is related to the good skill of CWB/GFS in
forecasting the propagating features of rainfall and circulation over the areas nearby Taiwan,
under the modulation of BSISOs. These results help a better understanding of the values of
applying CWB/GFS in rainfall forecast over Taiwan. Notably, this is a pilot study, which uses
2016-2017 CWB/GFS forecast data as an example, to examine the capability of CWB/GFS in
forecasting the rainfall changes in Taiwan under the modulation of BSISOs. Further research
work is proposed to examine whether above results are suitable for other years when more
CWABJ/GFS forecast data are available in the future.

Key words: Mei-yu season, BSISO, CWB/GFS. doi: 10.3966/025400022018124604002
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