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Title The Development of Predictability Measurement Method for
Winter Monsoon Forecasts in Thailand
Researcher Miss Sunisa Saiuparad
Miss Chawanee Suphirat
Miss Piyatida Rujasiri
Year 2016
Abstract

The forecasting method is important because it can predict phenomena in the future.
The accuracy of the forecast depends on the model and the initial conditions. In
addition, the predictability measurement method is important can be check the accurate
of forecasts. In this research is winter monsoon forecasts in Thailand by the shallow
water model. The data from The Bjerknes Centre for Climate Research (BCCR),
University of Bergen, Norway. The global climate model is Bergen Climate Model
(BCM) Version 2.0 (BCCR-BCM2.0) of the Intergovernmental Panel on Climate
Change (IPCC) is used. The Lyapunov exponent (LE) is the predictability measurement
method for verify the efficiency of model and establish the new predictability
measurement method by the time series analysis. The result to show that the new
predictability measurement method by the time series analysis can be measure the
efficiency of the winter monsoon forecasts in Thailand by the shallow water model for
December 2015 to December 2056 are suitable.

Keywords: Predictability measurement / Winter monsoon
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3.1 uvudaeIuInu (Shallow Water Model)
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fmﬂTiumuuJumumﬂﬂﬂumiﬁsmmmmmumu Tﬂﬂﬂsmazﬁﬁnmmﬂﬁum'imgﬁﬂy
[ g @ . . g’/ v A
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e (3.3)
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3.2.1 ﬁi’fmqgaﬁ“l%”luﬂnﬂsmaawammuum‘i1am1§1§u

FoyaiilFlumsise feteyaludrfiiausquganui 113 a.a. 20152056 910 The Bjerknes
Centre for Climate Research (BCCR), University of Bergen, Norway. The global climate model is
Bergen Climate Model (BCM) Version 2.0 (BCCR-BCM2.0) from the World Climate Research
Programme’s (WCRP’s) Coupled Model Intercomparison Project phase 3 (CMIP3) multi-model
data set for the Fourth Assessment Report (AR4) of the Intergovernmental Panel on Climate Change
(IPCC) (Intergovernmental Panel on Climate Change - IPCC, 2009) Tasuuudiand BCCR-
BCM2.0 iAnwaziden 2.81° aoddgax 2.77° 1aniga, 1901398 1aUIDY semi-lagrangian 1Az
semi-implicit time integration Tagdnvazaameimalumsineduuuy A2 scenario G?'Nllg]}
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M519h 3.1 JoyanlFlumsnaass

ouluSudu Ay

(u), pcmdi.ipcc4.becer bem?2 0.sresa2.runl.dailyua A2 2049.nc

06 SHAY 2049 (V), pcmdi.ipcc4.beer bem2 0.sresa2.runl.daily.va A2 2049.nc

0000 UTC (2), pemdi.ipcc4.beer_bem2_0.sresa2.runl.daily.zg A2 2049.nc
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2. amuiEran Tunuanu y (v)

) 9
3. AnunaoMAileeunuszaulImea (Geopotential height (2))
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HUANU Yy (V) uazmmﬂﬂmmmﬁmﬁﬂuﬁmzﬁuﬁmzm (Geopotential height (z)) e

= 9 o o ?,’ dy ~
Feazdeaveoya lunmsnensal laguuudaoahnauaglluasim 3.2

! ¥ 1o o @ ° 3 &
M319N 3.2 ﬂﬁ@]ﬂﬂ1ﬁ11’iiﬂﬂﬁﬂi$ﬂ’)ﬁWﬁﬂﬁWﬂ1ﬂ§mﬂlﬂﬂllﬂﬂﬂ1ﬁfliu1§u

swazden RUN

long: 180°W to 180°E,
lat: 40°S to 80°N.

1503 (Domain)

ANAzIDEA AX=Ay=1", At =60(s)

foyadoulududu | BOCR-BCM2.0 (A2 scenario), 06 Dec 2049, 500 hecto Pascal (hPa)

4 Cyclic in the west-east boundary
e lvveuun

Open in the north-south boundary
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T = Z AX (3.5)
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A Ao duYUseansUeeAINT0s (Zucchini, W. and Nenadic, O., 2016)
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series analysis)
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To=> AXy, (4.1)

i=—0

1o X, (t) A9 ANUNABINMABAIUNUTLAVYINELD (the geopotential height) A t

O% ()| Lo o <
o A =-Int—— (210 Ao lavaMas lagyued (LE) inan t
ot
191
6% @)
T, = In | (X)) (4.2)
i
auyaAn X, =x,(t) fo anmnaemailefouiussfimzia (the geopotential height)ﬁ
ot
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g 4 o . . I @ J -
INIIEREUU Lam%mmauﬂimam (The time series exponent : TSE) Huaseumsao il

[ox ||
Z |5 © )”(m(t)) (4.3)
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TunsdszuiranananeInsal lantUUs1ase BCCR-BCM2.0 (A2 scenario) a¢iau1lsn 141w
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o J a a a X
npUTIae9lszuIaNaNsNeINTaiRIBYUIANGA 1x] 03 LAAAYA-ABIARA Fara1lums
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a09AgA 180°W D9 180°E uaz uandya 40°S to 80°N uazivualiuuusiaeslszuranans

S _ v =R 4 A
WYINTU 7 IU BINAUDINTITNYINT U Llﬁﬂﬂiugﬂﬂ 4.1-4.7

a) BCCR-BCM2.0 6 Dec 2049 at 0000 UTC b) CTRL 6 Dec 2049 at 0000 UTC

v ! 9
sin 41 a) ANMUAABIMANDINIUAUTEAVUINZIA (1)) INUVUT1889 BCCR-BCM2.0

]
v A

U 06 5.A. 2049  0000UT b) [ouluudulumsiszuranamsnensaiuuy

AIUAL (CTRL)

a) BCCR-BCM2.0 7 Dec 2049 at 0000 UTC b) 24-hr forecasts of CTRL

v ! 9
g‘ﬂﬁ 4.2 a) ﬂ’Zﬂllﬂﬂ’EﬂﬂWﬁ!ﬁ’E)!“ﬁEI‘lJﬂ‘]Ji%@TJuTVI%Lﬁ (1.) NLVVIIADY BCCR-BCM2.0

]
v A

UM 07 5.9, 2049 0000UT b) HAMINEINTAI 1Y 24 52119 910 CTRL
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a) BCCR-BCM2.0 8 Dec 2049 at 0000 UTC b) 48-hr forecasts of CTRL

SN
=h-

) 9
a) ﬂ’JHJﬂﬂﬂWﬂWﬁLﬁﬂ!‘ﬁEJ“]Jﬂ“]Ji%ﬂ‘]JHWT]gm (M) NV UIIDBI BCCR-BCM2.0

Suf 08 5.0, 2049 0000UT b) HANMIWEINTI 114 48 52119 910 CTRL

a) BCCR-BCM2.0 9 Dec 2049 at 0000 UTC b) 72-hr forecasts of CTRL

Sal
=).

1] Y
a) ANuAAB MU UTEAUTING A (M) NV UIIDBI BCCR-BCM2.0

UM 09 5.9, 2049 0000UT b) HAMINEINTAI 1Y 72 52119 910 CTRL

a) BCCR-BCM2.0 10 Dec 2049 at 0000 UTC b) 96-hr forecasts of CTRL

Can
=h-

] 9
a) ﬂ’NiJﬂﬂ’EﬂﬂWﬁ!ﬁ’E)!‘ﬁEI‘lJﬂ“]Ji%WUuTVIZLﬁ (1.) NLVVIADY BCCR-BCM2.0

]
v A

UM 10 5.9, 2049 0000UT b) HANMINEINTAI 11 96 52119 910 CTRL
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a) BCCR-BCM2.0 11 Dec 2049 at 0000 UTC b) 120-hr forecasts of CTRL

v 1] 4
gﬂﬁ 4.6 a) ANNAADIMAIOIABUAUTE AU NG (M.) NV UIIDDI BCCR-BCM2.0

Suf 11 5.0. 2049 0000UT b) #AMIWINTH 14 120 53114 910 CTRL

a) BCCR-BCM2.0 12 Dec 2049 at 0000 UTC b) 144-hr forecasts of CTRL

v 1] Y
Eﬂﬁ 47 a) ANNAADIMALIBIRIUA DT AN N A (1.) NNLUVUADY BCCR-BCM2.0

SR 12 5.9. 2049 0000UT b) HANITNINTAI 11 144 2139 910 CTRL
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