NISWFJUIS:UUATINNISNUUSIUNTUWU
s19d899dUNTKIWONISUSKHISYANISUN

[uwunauuIWS:=8

(S) s1evuatUauysH
AS. NUNFIS FISUUNTNS (ForUNlASINAS) 5 nanAy 2563

ns. UuBAn 18095A0 NABIIAINSSUIMAILN ANUIAONSSUANENS 9W1aINSIuMINenae
ms. 308 1¥13336U, une nande sors, As. Tusn 9187ISK, une a5U Unay,

Mr. Le Ngoc Hieu, ung si @919dmulwyag na: unanddnanund dunan aniiuansauinAnSwensun (99ANISUnIBU)
NS:NSOINISOAUANYI INEFENS DIIAzUINNSSH

A\

Professor Dr. Zhaohui Lin (I’i'LJ§nU'ﬂﬂS\]n’lS) (ICCES, CAS-TWAS Center of Excellence, IAP, China)
ns. asiend Uryryrosruiums (RUSNulAsINS) , anUUANSaUINANSWEINSUN (9IANSURIBL)

\

1”-
NRCT

2n
3
2n
0

-
(]
A




Bl VoyainuonulAsins

dnnUs:avAvadlasinis

1. Anuiadrnnana:us:ansnwveds:uunismanisnitusneaesduniriiogiudeguun
aunsnuiuUs:gnAlEnuNsusHsIanIsUNdnSUWURAUINIFIWS:61

2. Wmurs:uumanisnivdunnudusieaesdaundiieatiuauunisusnisdnnisundnsuwun

auunIVIWS:yN

ASIUARBYMSIWUIRUAUTOIAUSNUZVOIENSIATUR] & AUITENEUBU
1. msmﬂmsnjnsaunauﬁoUs:mﬂ (§ouveulluuINaadIBIATUNFNERNS)
2. duuauuwanisAnNIsniWu 3-7 3u 91N dau. (Coupled Model : WRF-ROMS)

3.  auuauuwanisAinnNisniuusigngania 91n dau.
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Outcome

1) 10ulieyatniIBUAUEHSUILUTIa0INSUSHNSIANISUA

2) AUIUUS:UUAIRNISAIUSUNTUUS EaVaUAKEMSUWURDU 9

Impact

1) duiasunisweuudnaaraansiainalulagnisninnisniduivon1susuisInNISUN
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WEATHER FORECASTS o 10_30 ,S’u o
predictability comes from initial P g
atmospheric conditions L/// ///
-
S2S PREDICTIONS -7

-
predictability comes from initial L//

atmospheric conditions, monitoring the

o =
] | ey land/sea/ice conditions, the stratosphere ﬂqﬁﬂ’]ﬂﬂ’]ﬁmi’]ﬂq%ﬂ’]ﬂ 1-3 Lﬂﬂu

and other sources
SEASONAL OUTLOOKS

predictability comes primarily from

; 900d sea-surface temperature conditions;
%/4) accuracy is dependent on ENSO state
& :
E':) fair ." —
[
= AN lg Ju —
(el poor

zZzero

Daily values

1-10 days Weekly averages

10-30 days Monthly or seasonal averages
30-20+ days

FORECAST RANGE
AU1: Potential applications of subseasonal-to-seasonal (S2S) predictions. Meteorological Applications (White, et al.,2017)
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I Wunasanitiuenu

CFS (50x50km, 100x100 km)

HYCOM*

Physics Features/Climate Indices S
Precipitation

y

Dynamical Downscaling Hybrid Methods Statistical Downscaling
Coupled Model Machine (Linear Scaling)
(WRF-ROMs) Learning 5x5 km
25x25km, 5x5km

2-week rainfall forecast
R ——— Operations il

*HYbrid Coordinate Ocean Model (auuayumamﬂmimimmwsJauq)
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I 1uuraouwadnntsd (Dynamical Model Used)

Coupled-Ocean-Atmosphere-Wave-Sediment Transport
(COAWST) Modeling System

e o0 X% \VRF s:uunuwnlBdansulasiNIsiwonINNISHU
A anwonAlugods:o: 2 UK Ao
" AAJUS:nO WRF lla: ROMS
= H A ST AT ISC=15A -
» | —— 1a09UNduwuss hm\]LIJs?mmﬂua
4 UK1dayNsIauouaSIuINaIvU
L R
d— m— S:UUWS UN1swrlutagwnolualng
CSTMS , .
hup://wooiill::.leﬂis,NTgm /operations/modeling/COAWST/index.html US. GeOIOglcaI Survey M\]"mu ﬂ.ﬂ.
s:uuluusaaswadn COAWST wiunlne USGS 2010 1I0uUAULN
6 | 2-Week Rainfall Forecast aml]ua'\saumnn§wmnsﬁ°"1 (O\IFin‘ISUH"IBU) /%)

%Z dau
N——



B s:108U5BN1SIVY

ununnuaavlIauazaNs 183U Tau NASA

0 Wuidnun

" Wuhgudidws:e1 (CPY)

O nsdifinun

idon 2 InmN1sniNINAWaNs:NUAUWUR CPY

. |hramsrﬂd‘ﬁoumné@wavaaww

"Thnun“ (24-30 UNUNBU 2554)

. |hramsrﬂd‘ﬁoumné@wavaaww

"uninu" (28 NSNNIAU - 4 IK1AU 2554)
s

Gulf of
Thailand

2-Week Rainfall Forecast

- June 2011
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n1suUs:1dundIILUEIVOdIIUUY1a0d (Model Evaluation)

Sensitivity Analysis on 2 CU options (BMJ & G3D), 2 MP options (KS & GOD) with 2 forcing data (CFSv1 & FNL
GFS)
®  15-day simulation (1 day for spin-up)

®  WRF Model Configuration (8 cases x 2 events + 2 cases for MP options = 18 cases)

LRI Results shown hereafter are based-on selected

Lead time 0 = &UaKRINAIKANSN

: o . options that show better performance
Lead time 1 =1 aUﬂ‘]HﬂOUIHG}ﬂ'lSﬂJIﬂﬂ

CU options: Met.info: CFS
BMJ = Betts—Miller—Janjic Scheme CU option: G3D
G3D = Grell 3D Ensemble Scheme MP: GOD

MP options

KS = Kessler Scheme
GOD = Goddard Scheme

Forcing data:
CFS = 6-hr Climate Forecast System data |
- =z
GFS = 6-hr Global Forecast System data an10udasauinAnSwegInsun (99ANISUKIBU) = )
% @&au

(
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9

U afmna-ioyansoedndinsunisys:iou WRF-ROMS
v« Ararnindoulndunnaiaod (Root mean squared error: RMSE)
V'« ARWEAUWUSIBUIDAaN (Temporal correlation coefficient: TCC)
v’ e Arune:0uvaunisnsoawu (Probability of detection: POD)

RMSE = \/%Z(Mod —Obs)

1 (ObS - ObS) (Mod - MOd) U9 S Ao AGauLLLNSZIU
TCC = D
N -1 SObs 5 od
_ TP Ilio TP Aa True positive 91USUIKANSNIRSIAAUTRINA 1a: Mod duasariuneléign VES N
TP+ FN FP Ao False positive S1UsUIMANSNI9SIAaUTRILTFIAAYUIA Mod Fungdinn o ™ Fp
[1T]
FN Ao False negative 9UdUIKANISNUIRSUINAIK Mod Tuauisaritunela >
TN Ao True negative 91UsulUiNAIKANISNINE: Mod @uisnriniunglagn e) FN ™
2-Week Rainfall Forecast an1fuansauinAnswensu (99ANSUNBU) /%/
% @au



B Modeling Domains

1 nasUs:iguaduibugvadnIsAInnNisnd 2 SUnnk

CU & Driving Forces ‘ Micro-physics (Nesting method)

WRF:ROMS = 1:1 WRF:ROMS = 2:1

I 1 1

ROMS-domain
~25-km

~ Init: HYCOM

T J o ' T T T T T T 1
estimation in the ¢ 150E 180
180 nested WRF domain
10 | 2-Week Rainfall Forecast anUuarsauinAnswensua (avANISUNBU) /% )



- Uan’l3550—CASE: Haima event
O Wua:zau 2 sk (9so99m TRMM)

Start date: 20110613 (Lead-1) Start date: 20110620 (Lead-0) ‘
Init : 2011061300 Week: 2-wk ACC. Init : 2011061300 Week: 01 Init 2071061300 WeSkn02 Init : 2011062000 Week: 2-wk ACC.

Init : 2011062000 Week: 01 Init : 2011062000 Week: 02 200
. I 1 . L

150
100

20N - 20N 20N

L 4 4 4 J L
15N — 2 15N — 2 [~ 15N — \ 70
N 3

10N I 10N

- 10N

5N

5N

Event occurred Event occurred
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- Uan’l35f\=’-ﬂ—CASE: Haima event (Init: 2011061300)

U nasUs:iiunoundugvasnisananisnl 2 Unnk Lead-1)
TCC

ECMWF

WRF-ROMS

TCC (Lead-1 Init:2011061300)  TCC (Lead-1 Init:2011061300)  TCC (Le&d-1 Init:201708 TCC (Lead-1 Init:2011061300) TCC (Lead-1 Init:2011061300) TCC (Lead-1 Init:2011061300)
S25 ECMWE Week:2-wk ACG. 525 ECMWE Week:01 ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 C.CFSV1 02 08
1 1

20N — — 20N —

0.6

0.4

0.2
15N — I 158

10N — — 10N —

100E 105E

5N 5N

Event occurred
WRF-ROMS shows better skill in term of temporal variation (approx. 20%)

12 | 2-Week Rainfall Forecast an10ugasauinAnSweInNsuI (99ANISUKBU) /% )




- Uan’lsc_)ﬁU—CASE: Haima event (Init: 2011061300)

U nasUs:iiunoundugvasnisananisnl 2 Unnk Lead-1)

RMSE

RMSE (Lead-1 Init:2011061300)
$28 ECMWF Week:2-wk ACC.

RMSE (Lead-1 Init:2011061300)
$28 ECMWF Week:01

RMSE ( -1 Init:2 61300)
528 ECMWF Week:02
1 1

13

100E

105E

100E

i~

15N —

_

5N

T
100E 5E

Event occurred

[ SN
N A O ®

WRF-ROMS

RMSE (Lead-1 Init:2011061300)

ICBC:CFSV1 Week:2-wk ACC.

RMSE (Lead-1 Init:2011061300)
ICBC:CFSV1 Week:01

RMSE (Lead-1 Init:2011061300)

m 40
0 N 38

20N —

15N —

10N —

5N

IC
L
- 20N — 'f"b
]

- 20N —/

~ 15N —

= 10N — ~\1ON —

T
I
S—
oON PO

_

ECMWF & WRF-ROMS, both shows similar pattern of RMSE

5N

N - Rer——
100E

6

4

. 2
05E

Event occurred

2-Week Rainfall Forecast

an10ugasauinAnSweInNsuI (99ANISUKBU)



W WaNISIVE-cask: Haima (nit: 2011062000)

20N

15N

10N

5N —+

O nasUs:zidunouiiugavednisaianisni 2 UK Lead-0)

TCC

TCC (Lead-0 Init:2011062000)
S$2S ECMWF Week:2-wk ACC.

ead-0 Init:20T4Q62000)
$28 ECMWF Week:01

TCC (Lead-0 Init:2011062000)
$2S ECMWF Week:02

0.4

] .
w‘ 058

Event occurred

2-Week Rainfall Forecast

TCC (Lead-0 Init:2011062000)
ICBC:CFSV1  Week:2-wk ACC.

WRF-ROMS \

TCC (Lead-0 Init:2011062000)
ICBC:CFSV1 Week:02

20N —

15N —

10N —

5N

105E

Event occurred

aniuaisauinAnSwensu (avANISUNBU) /% )



W WaNISIVE-cask: Haima (nit: 2011062000)

O nasUs:zidunouiiugavednisaianisni 2 UK Lead-0)
RMSE

RMSE (Lead-0 Init:2011062000) RMSE (Lead-0 Init:2011062000) RMSE (Lead-0 Init:2011062000)

RMSE (Lead-0 Init:2011062000) RMSE (Le; i42011062000) RMSE (Lead-0 Init:2011062000) ICBC:CFSV1 Week:2-wk ACC. - ICBC:CFSV1 Week:02
S2S ECMWF Week:2-wk ACC. 2S ECMWF Week: $2S ECMWF Week:02 40 , , 1 . A . . 1 . . . . ) L L L . . .
. ! I . ! I I 38

36 20N —

- 24 15N —
] ]

12 10N

T T T T T T
E 105E

Event occurred

Event occurred

15 | 2-Week Rainfall Forecast an10ugasauinAnSweInNsuI (99ANISUKBU) //// )



- Uan’l355€]—CASE: Haima

O nasUs:iiunouidugvasnisaanisnd 2 UAK)

WRF-ROMS POD (Light rain)

Init: 2011061300 (Lead-1)

ICBC:CFSV1 Week:2-wk ACC.
Light rain (<10mm/day)

ICBC:CFSV1 Week:01
Light rain (<10mm/day)

ICBC:CFSV1 Week:2-wk ACC.
Light rain (<10mm/day)

| Init: 2011062000 (Lead-0)

01 ICBC:CFSV1 Week:02

TFSV1
ight rain (<10mm/d:; Light rain (<10mm/day)

20N —

15N —

10N —

5N

20N —

15N —

10N —

5N

20N —

15N —

10N —

20N —

15N —

10N —

T
100E

16

Good skill in detection of light rainfall

T
105E

T
100E

T
105E

5N

Event occurred

5N

Event occurred

2-Week Rainfall Forecast

an10ugasauinAnSweInNsuI (99ANISUKBU)
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- Uan’l3550—CASE: Haima

O nasUs:iiunouidugvasnisaanisnd 2 UAK)

WRF-ROMS POD (moderate rain)

Init: 2011061300 (Lead-1) Init: 2011062000 (Lead-0)

ICBC:CFSV1 Week:2-wk ACC.
ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 I@BC:CFSV1 Week:02 (ﬁ:oi?llosd. rainefag, m‘?’n/dac);'():

(10<= Mod. rain <35 mm/day) (10<= Mod. rain <35 mm/day) 10<= Mod. rain <35 mm/day

ICBC:CFSV1 Week:01
0<= Mod. rain <35 mm/da}

ICBC:CFSV1 Week:02
(10<= Mod. rain <35 mm/day)

0.9

20N —

20N ~ 20N

15N — 15N < 15N —

10N — 10N + 10N — 10N —

5N

5N 5N

15N —

10N —

5N

20N —

10N

0.8

0.7

0.6

0.5

0.4

T T
100E 105E

®  Very poor in detection of moderate rainfall Event occurred

®  Cannot detect heavy rainfall

17 | 2-Week Rainfall Forecast

5N

Event occurred
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- Uan’l3550—CASE: Nockten event
O Wua:zau 2 sk (9so99m TRMM)

Start date: 20110725 (Lead-0)

Start date: 20110718 (Lead-1) |

0BS (TRMM3B42) OBS (TRMM3B42) OBS (TRMM3B42) - OBS (TRMM3B42) OBS (TRMM3B42) OBS (TRMM3B42)

Init : 2011071800 Week: 2-wk ACC. Init : 2011071800 Week: 01 Init 10718 ek: 02 Init : 2011072500 Week: 2-wk ACC. Init : 2 K: 01 Init : 2011072500 Week: 02 200
n " 1 " L " L 1 " " 1 " " L L 1 " 1 n s L h 1

150
100

20N - 20N L son -

15N B 15N | I 15N

10N — ~ 10N —

5N

5N 5N

Event occurred Event occurred

18 | 2-Week Rainfall Forecast an10uansauINANSWeINSUI (9JANISUKIBU) /%/




" WaNISIVE-cask: Nockten (init: 2011071800)

U nasUs:iunouidugavasnisananisnd 2 UnnK Lead-1)

ECMWF | WRF-ROMS |
TCC (Lead-0 Init: 2011071800) TCC (Lead-0 Init: 2011071800) TCC (Lead=0-4nit:2011071800) TCC (Lead-1 Init:2011071800) TCC (Lead-1 Init:2011071800) TCC (Lead-1 Init:2011071800)
S28 ECMWF Week:2-wk ACC. S2S ECMWF Week:01 R

ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 :CFSV1 ek:02

— 20N —

= 20N —

15N —

~ 10N — F\1ON —

T T T T 5N T T T T T T 5N T T T T T
100E 105E 100E 105E J00E 105E

Event occurred

®  WRF-ROMS shows better skill in term of temporal variation (approx. 20%)
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" WaNISIVE-cask: Nockten (init: 2011071800)

U nasUs:iiunoundugvasnisananisnl 2 Unnk Lead-1)

ECMWF | WRF-ROMS |

RMSE (Lead-0 Init: 2011071800) RMSE (Lead-0 Init: 2011071800 RMSE (Le; it: 2011071800 ) RMSE (Lead-1 Init:2011071800) RMSE (Lead-1 Init:2011071800) RMSE (Lead-1 Init:2011071800)
S2S ECMWF Week:2-wk ACC. S2S ECMWF Week:01 /sg/sa;-;:.v\:w ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 Wﬂz 40
/S | P RSN | A 1 N\ 1 1 1 1 38

— 20N —

~ 15N —

~ 10N —

L ¢

T T
WME

Event occurred

5N

Event occurred

20 | 2-Week Rainfall Forecast an10ugasauinAnSweInNsuI (99ANISUKBU) /%/ )
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- WANISIVE)-cASE: Nockten (Init: 2011072500)

1 nasUs:zidunomuiiugaveunisaianisnd 2 UK Lead-0)

ECMWF WRF-ROMS \
TCC (Lead-0 Init: 2011072500) nit: 2011072500) TCC (Lead-0 Init: 2011072500) TCC (Lead-0 Init:2011072500) TCC (Lead-0 Init:2011072500) TCC (Lead-0 Init:2011072500)
S2S ECMWF Week:2-wk ACC. R

S$2S ECMWF Week:02 ICBC:CFSV1 Week:2-wk ACC. ICBC+ eek:01 ICBC:CFSV1 Week:02
L L N R

20N —|

¢

15N —

5N

Event occurred

Event occurred

21 | 2-Week Rainfall Forecast an10ugasauinAnSweInNsuI (99ANISUKBU) /% )



‘- WANISIVE)-cASE: Nockten (Init: 2011072500)

O nasUs:zidunouiiugavednisaianisni 2 UK Lead-0)
RMSE

ECMWF | WRF-ROMS |

RMSE (Lead-0 Init: 2011072500 ) RMSE (Lead-0 Init: 2011072500 ) RMSE (Lead-0 Init:2011072500 ) RMSE (Lead-0 Init:2011072500) RMSE (Lead-0 Init:2011072500) RMSE (Lead-0 Init:2011072500)

S$2S ECMWF Week:2-wk ACC. S2 :01 S2S ECMWF Week:02 ICBC:CFSV1 Week:2-wk ACC. ICBC: ek:01 ICBC:CFSV1 Week:02 40
1 L s L L 1 L | L L L h + L L L 1 L L L L 1 L L | L L L L | L L | L L L 1 L L

6
E 4
00E 105E 100E 105E

Event occurred Event occurred

22 | 2-Week Rainfall Forecast an10uansauINANSWeINSUI (9JANISUKIBU) _ )



- Uan’l355€]—CASE: Nockten

O nasUs:iiunouidugvasnisaanisnd 2 UAK)
WRF-ROMS POD (Light rain)

Init: 2011071800 (Lead-1 Init: 2011072500 (Lead-0)

ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 IC:CFSV1 Week:0:
Light 1 Ligh 1 hi 1 ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 ICBC:CFSV1 Week:02
foht rain (<10mm/day) ight rain (<10mm/day) ight rain (<10mm/day) Light rain (<10mm/day) Light rain (<10mm/day) Light rain (<10mm/day)

0.9

20N — 20N = 20N

20N 20N

0.8

0.7

15N — 15N — 06

15N —

15N — 15N —

0.5

10N — 10N — 10N —

ON — 10N < 10N —

5N 5N 5N

T T T T T T
100E 105 100E 105E 100E 105! 5N . s 5N
W‘ ooE

Event occurred Event occurred
®  Good skill in detection of light rainfall in CPY region

23 | 2-Week Rainfall Forecast an10ugasauinAnSweInNsuI (99ANISUKBU) /% )




- Uan’l3550—CASE: Nockten

O nasUs:iiunouidugvasnisaanisnd 2 UAK)

WRF-ROMS POD (Moderate rain)

Init: 2011071800 (Lead-1)

ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 ICBC V1 Weke ICBC:CFSV1 Week:2-wk ACC.
(10<= Mod. rain <35 mm/day) (10<= Mod. rain <35 mm/day) <= Mod. rain <35 min(day) (10<= Mod. rain <35 mm/day)

| Init: 2011072500 (Lead-0)

ICBCLFSV1 WeeR
%= Mod. rain <35 mmvday)

ICBC:CFSV1 Week:02

(10<= Mod. rain <35 mm/day)

20N — 20N —

15N —

15N —

10N o 10N |

20N

15N —

10N —

20N —

15N —

10N —

5N

5N

Event occurred

5N

Event occurred

5N

100E

24 | 2-Week Rainfall Forecast
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105E

0.9

0.8

0.7

0.6

0.5
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0.3



- WanNISIV8 -caske: Nockten (Init: 2011071800) — Nesting method

U nasUs:iiunoundugvasnisananisnl 2 Unnk Lead-1)
RMSE

WRF-ROMS (Non Nesting) WRF-ROMS (Nesting) |

RMSE (Lead-1 Init:2011071800) RMSE (Lead-1 Init:2011071800) RAISE (Lead-1 Init:2011071800
ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 ICBC:CFSV1 Week:02

RMSE (Lead-1 Init:2011071800) RMSE (Lead-1 Init:2011071800) RMSE (Lead-1 Init:2011071800)
ICBC:CFISV1 Week:2-wk ACCI. ICB(.;,:CFSV1 Week:01 | | I:CFSV1 ek:02

20N - 20N

— 20N — — 20N —

15N f 15N —

10N f 10N o

~ 15N — — 15N

100E 105E 100E 105E

Event occurred

25 | 2-Week Rainfall Forecast an10ugasauinAnSweInNsuI (99ANISUKBU) /% )



- WanNISIV8 -caske: Nockten (Init: 2011071800) — Nesting method

U nasUs:iiunoundugvasnisananisnl 2 Unnk Lead-1)

TCC

TCC (Lead-1 Init:2011071800)
ICBC:CFSV1  Week:2-wk ACC.

ICBC:CFSV1 Week:01

TCC (Lead-1 Init:2011071800)
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M statistical Downscaling (Linear Scaling)

. . U_obsy, ;
rain_bc; ; = rain_cfs; ; X :
b b CfSm
H_C] Sm,i
Jis day
[ is station,i = 1,2,3,....,n

mis monthm= 1,2,3.. 12
rain_bc = daily bias corrected rain

rain_cts = daily cfsvZ rain

u_cf smi = monthly mean rainfall of cfsvZ2 at station (i) (2012-2017)
p_obsy, ; = monthly mean rainfall of observations at station (1)(2012-2017)
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