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BSISO vs MJO

(a) BSISO; OBS 1979-2017.01 (a) MJO; OBS 1979-2017.01
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GFDL has developed a new generation prediction system---SPEAR

SPEAR: Seamless system for Prediction and EArth system Research
SPEAR (rmse = 0.89)
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Initialization and experiments

atmospheric ocean period integration | ensemble
initialization initialization

Nudging U, V, T, Q to Nudging SST to 2000-2019 Every5 45 day
MERRAZ2 (6 hour) NOAA daily SST day



Wintertime MJO prediction

Wintertime MJO prediction (30 days)
(using Wheeler Hendon index)
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Skill-dependence on MJO diversity
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BSISO Predictions in GFDL SPEAR model

a) EOF1 (L13)
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Skill-dependence on propagation patterns

Canonical BSISO (CB) Dipole BSISO (DB)
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Canonical: 252 forecast experiments (29 events)
Dipole: 102 forecast experiments (11 events)
Each event has 8-9 forecast cases from day -30 to day +15

Canonical BSISO is more predictable than dipole BSISO




Comparison of predictions btw developing & decaying phases

: a) Pred of developing phase (Init on day -25 & -20) 1 b) Pred of decaying phase (Init on day -5 & 0)
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Obs (Dipole)

FSSSXYXY TT77T714]
.‘N\Nnd///a/‘.w....- [
.\v&“0<~_,__w.‘ -1

Sy 7

90°E 120°E 150°E

60°E

180°

_4;. Sy ' e s AR rXd
//—u o LS I e
At 21 | 1e
A ’ ¥ SYRRE |J nQ. .\\ |o
;a//ro RREE) 111, o w
FARRE N LyyY barlt.
YYIR G tis \\sa. _mL
|¢I\\\l-li o
4 n
—

90°E 120°E

60°E

30°E

CB

(Canonical)

Obs

~,—n .
ll .

4414 .._;_:-:.-..
v LV
N WI0JY |
s R LI
T YW

vepbyvre ]

S RN ERTENY

e
2.
(V)
(a8
(-
@
(7))
Q
(7))
(g0]
e
Q.
o0
k=
Q.
O
Q
>
()
e o)
()
i e
o
(-
@
c
O
o
o
o)
Q
.
Q.

Obs

120°E

O°E

60°E

180°

150°E

9

30°E

Fossvy vaVbbbba]
e SYVVLLL BB
Vi
a,.“_____—f.——__~
MNeeuiyy) _,,,__nxk
TCeecsi A

LV
m

w”1\-s-—
SRR R R EY

&

fosvuLLLbgY
ﬂr ARRRRRY
V.. O\ ‘
RS

7 oeNNy vV Y bbb
IBRRRREREE RN
IR R R R R RN R
...__—:::Q\.A..

YVLRLLLLY

L

R N

e R

<

h.

L

LRI R R A

120°E

60°E

—> 7.00 -

150°E 180° 30°E

90°E

30°E

M

()
&)
C
Q)
>
©
©
=
72
>
(©
©
o
AN
7))
()
7))
©
-
o
X
©
()
o
)
-
e
-
©
©
()
—
o
C
©
&)
nd
<
L
ol
(0p)

-8

-33 —28 —-23 —-18 -—13




linked to its rapid decay

The lower prediction skill of
the northward dipole BSISO is
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Observational difference between CB and DB
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CB is more periodic with longer persistence

CB is more symmetric between the
developing and decaying phases

CB is more balanced regarding the wet-dry
intensity but DB has stronger dry anomalies

A precursory strong Kelvin wave component
in the equatorial western Pacific signifies the
subsequent development of a CB event



Impacts of seasonality on CB predictions

Skill (mean skill in the first 4 weeks) of 29 individual CB events

Blue: May-July
Red: August-October
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Implication for heatwave prediction over North America

Correlation skill of week 2 extreme hot days
(Julne—Alngusi’t)
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The higher prediction skill of

CB provides an opportunity to

forecast the NA heatwave on
the subseasonal timescale
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The importance of BSISO was also reported by Lin et al. 2022 & Lubis et al. 2024 AMS annual meeting......



Prediction of 2021 NA heatwave in SPEAR

(a) T2m Anomaly (42° N-52°N, 115 °W-130°W)
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Take-away message

o SPEAR is a decent model for predicting BSISO/MJO

o Prediction of CB has higher skill than DB (28 vs 23 days)

because CB is more periodic with longer persistence, while DB is more episodic with a rapid
demise after reaching the maximum enhanced convection over the equatorial Indian Ocean.

o Alarge spread of forecast skills among individual events

Factors influencing predictions: seasonality, amplitude, and the convection-circulation coupling.

o Prediction of BSISO benefits the heatwave prediction in North America
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