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Model

Similar to CM2.5 (Delworth et al. 2012) but with different
Convection Scheme:
50km Cubed-sphere atmosphere & 1 degree ocean/sea ice

Observations HiRAM-like convection
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Combined EOF analysis of the tropical (155-15N) OLR,
U850, U200

(a) Obs EOF1 (17.88%) (c) Model EOF1 (16.37%)
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Hindcast experiments
(11 years: 2003 to 2013)

Methodology:

Nudging AGCM to GFS analysis data (U, V, Surface
Pressure, Temperature)

Nudging SST to NOAA daily SST

Initialized at every 15t, 6th, 11t 16, 215t 26t for
each month during November-April (NDJFMA)

6 ensemble members

Totally, we have 6d*6m*11y=396 events
396*6 ens=2376 forecasts



Based on this, we evaluate the MJO prediction skill by using
the bivariate anomaly correlation coefficient (ACC) (Lin et al.
2008).
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Here a,(t) and a, (t) are the verification RMM1 and RMM2 at time t

b, (t,T) and b, (t, T) are the corresponding forecasts for time t for a
lead time of T days.

Lin et al. 2008; Rashid et al. 2011



The bivariate Anomaly Correlation Skill
(2003-2013)

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

— All
— Strong {
— Weak

39 days ]

llédays

é 1 IO 1 I5 2IO 2I5 3IU 3I5 4IO 4I5 50
Lead Days
All: 396 events
Strong: 239 events (60%); Weak: 157 events (40%)



0.9
0.8+
0.7
0.6+

0.5

0.4
0.3
0.2
0.1+

(b) Prediction skill
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The skill does not vary
much for initially strong
and weak MJO events

Kim et al. 2014



Phase dependence of MJO prediction skill

Prediction Skill
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Amplitude and Phase

(a) Phase 1-3-5-%

RMM composite

(b) Phase 2-4-6-8
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Composite results of OLR (shading) and U850 for different phases
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DYNAMO/CINDY field Campaign
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The bivariate Anomaly Correlation Skill
(2011/09-2012/04)
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Skillful MJO prediction also benefits TC prediction ...

Sandy (Oct 2012) Haiyan (Nov 2013)

Genesison Oct 22 asa TS Genesison Nov4 asa TS
Landfall on Oct 29 land fall on Nov 7 in Guiuan, Eastern Samar



http://en.wikipedia.org/wiki/Guiuan
http://en.wikipedia.org/wiki/Eastern_Samar

a)

Genesis forecast of Sandy & Haiyan

5-day lead forecast for Sandy genesis b) 10-day lead forecast for Sandy genesis
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What is the predictability Source?

1) MJO
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What is the predictability Source?

2) Easterly Wave
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Rainfall and snowfall (in inches) associated with Sandy and Haiyan

b) Pred Prep (27—31 Oct. 2012)
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Summary

GFDL's model has a MJO prediction skill of 24 days
Initially strong cases are more predictable (39 days)
High prediction skill in DYNAMO period (38 days)

Skillful MJO prediction benefits TC prediction, such as
Hurricane Sandy and Super Typhoon Haiyan



Future Work

1) Further Improving MJO prediction
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2) Exploring MJO Prediction skill in boreal summer

3) Exploring more cases of TC prediction
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Track forecast of Sandy

forecast on Oct 22 c) forecast on Oct 22
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Low Spatial False Alarm

a) 5—-day lead forecast for Sandy genesis
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MJO Life cycle composite MJO Life cycle compasite

OLR_(AVHRR) November to April OLR (AVHRR) Nevermber to

' - i Fhase 1 18H ot - :E ) ,% o
— 336 days EQ ' .

i N - v R

153 LA - d 168 et SN s

150 . - \{ : Z“ ’qi Phﬂseqﬁs 18] . 7 \{ ] ’gé =
Eu_‘\s “'FF' ﬁﬁf_ﬁ 305 day EQ—‘S ;g ‘:’ ﬁﬁi‘w‘_‘ .
U o w . 155 1 LA T . W

155

15N . ? y ji
=8 &ﬁﬁ% :
155-‘3 N P ﬁ%‘? i

Phase 1
440 days

Phase 2
418 days

'}

e L el A ‘
Eu"\s ﬁﬁ_{_m‘ .
155 L) A A T L

Fhase 3
428 days

15N . - ] % Phase 4 1EH]  « - i % e Phasze 4
A 333 days £ 487 days
E0 4 G EQ+ 1 .
‘S \ g ¢ g e
153 4 a0 . 165 1 A U T L
1sud . Phasze 5 1wl . - ' e FPhase 5
\'{ 334 days \,{ ii /% 494 days
EQ 4 EQ B .'-‘ig .
‘\s ‘S \ # ; ‘-‘
1551 1651 et Paat R
LR :ﬁ Phase & 1E=nd . T Fhase &
o 378 days P \{ 332 days
] ER v
} : ‘5 el
185 s 155 - L A
Fhase 7

15N Phaosze 7

438 days

AL AleAledl AL Bk

i &m

AL AL A At Al AL

A

' 394 days BT . : \): '% e’
EN .
ﬁS Eil \l 4. - ﬁﬁ"tm‘ .
185 L a .
1551 ) it .
J Fhaze 8
ol g ) gﬁ 475 days TEM 4 i {\; Phase &
EQ4 B q_/}#’g_ 531 days
Y m I- En-‘s ,ﬁ- .
185 ~ ’
4] Gd']E IQDE 1BD 1200 o 4] 155 = T T
IEDE 15D 120 GO o]
L - » Unit : [ m]
—24-71-18-15-12 -8 —6 -3 3 B % 12 15 18 71 24 Unit : [W m™] [ e T T T T T T T

-24 -1 -18 -15 -1Z -8 -G =3 3 & B iz 18 18 1 24 >

Observation model



%a) Correlation
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Amplitude
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Wheeler-Kiladis diagram
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