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Part IIa — A Quick Review of the MJO and BSISO
Part IIb — MJO and Global Impact

Part IIc — MJO/BSISO impact on Asia



Dec-Feb Composite

FRCP (TRMHM)

MJO Life cycle composite

Movembesr to Aprdl

154 - " Phase 1
: \{J S5 days
Ell 1 o
165 1 Y
1884 . - Phase 2
£ \{J 73 dovys
Eu-‘x N .".
155 | L4 3
16N 4 FPhase 3
137 days
EQ
155 1
158 " Phase 4
116 daye
E0
155 4
154 Phase 5
92 davys
Ell 1
1585 1
16H 4 Fhase &
116 days
El 1
155
16H 4 FPhase 7
106 days
El 1
155 1
158 FPhase &
148 days
Ell 1
155 4
o 60E 120E 180 1204 oW o
[ R I e . "
—4-35-3-B5-B-16-1-060K 1 15 % 25 3 35 4  Unit : [mm day]

FRCP (TRMHM)

May-June Composite

MJO Life cycle composite

May 1o QGotobear

15H 1
Eil
145

L~

=]

-

-

. ) LEH

N,

15H 1
Eil
155

L

a

-~

-

—

15H 1
A
155 1

L,

r-fu
L
o+

15M 1
Ei
145 1

L~

=

-

15H 1
Eil
15651

L,

-

15H 1
Eil
185

L,

-
I}

15M 1
i1
145 1

L,

a

—

15H 1
Eil
145 1

L~

-
-— =

[ =]
m

120 0w

=]

—4-365-3-2P5-2-16-1-0605 1 15 2 28 3 38 4

Fhasze 1
1271 days

FPhase 2
145 days

Fhoze 3
B4 doys

Fhaze 4
71 doys

FPhase 5
1671 days

Fhase &
133 days

Fhaze 7
108 days

Fhosze &
106 days

Unit @ [mm day™]



15H
EQ

15N
EQ
155

15M
EQ
155

15M 1
Ell1
1551

15H
El A
155

15M
EQ A
155 1

15M
Ell1
155 1

E - '}% * +
ﬁ)) g %‘

155 1

b

15M
EQ 1
155 1

Dec-Feb Composite

MJO Life cycle compasite

LBSD (MCEF1) MNovembsr to April

“ WA
\DIE ﬁﬁg&mh‘ F\

L~

L,

L,

F“-Lﬁ@:m‘

o ﬁxﬂ,«f :

120E 180 1208

| | R
36 -3-2F5 -2 16E-1-0508 1 15 2 Unit

26 3 35

0N o

Fhase 1
336 daysz

Phase 2
305 days

Phaze 3
452 days

Phase 4
383 days

Phase &5
334 days

Fhase &
378 days

Phaze 7
384 days

Fhase &
475 daysz

[m =]

15M 1
Ell1
155 1

15N
Ell
155

15M
EQ 1
155 1

15M
EQ 1
155 1

15M 1
Ell1
1551

15H
El A
155

15M
EQ A
155 1

15M
Ell1
155 1

LJas0 (NCEF1)

May-June Composite

bMJO Life cycle composite

May 1o Ootober

N

L,

L,

L~

74 gﬁg

ol I Il I ' I T I B B B )

o ﬁxﬂ,«f d

IZDE 180 1200 BOW
N
-36-3-95-2_185-1-0508 1 15 2 25 3 35

Unit

=]

Fhasze 1
414 days

FPhaose 2
422 days

Fhaze 3
280 days

Fhasze 4
243 daye

FPhase 5
448 days

Fhase &
427 days

Fhage 7
306 days

Fhaosze 8
236 days

[m =]



Lag-Correlation in Latitude
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MJO CYCLE

200 hPa Streamfunction (NCEP-DOE) Day
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MJOs and Teleconnections

Modeled Tropospheric Response to Western Tropical Pacific
Positive Heating Anomaly in Northern Winter
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Illustration of MJO Remote Effects

200 hPa

Adames (2013)
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Detecting MJO Effects: Statistical Signals
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Effects of MJO on Extremes
Precipitation
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Tropical cyclones
Tornados

Extreme rainfall
Flood

Fires

Cold surges

Heat waves

Storm track
Westerly wind burst
Equatorial waves
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Weather
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Indian Ocean Dipole

Indonesian Throughflow

Wyrtki Jet

Seychelle-Chagos Thermocline
Ridge (SCTR)

Antarctic circumpolar circulation

// Climate

Ozone, CO, Aerosol, Ocean chlorophyll
Earth’s annular momentum, Length of the day
Electromagnetic field (Schumann resonance)
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MJO Impact on Climate Modes

Zhang (2013)
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Five—Day 55T and Zonal Wind 2°5 to 2°N Average
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Atlantic Blocking Frequency
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Phases 2 & 3
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Lightning (June — September 1990 — 2007)

Daily cloud-to-ground lightning frequency rank-order anomalies (z scores) stratified by RMM
phase (denoted in lower-right corner) during 1 June — 30 September 1990 — 2007. Red (blue)
shading denotes areas of enhanced (suppressed) lighting activity for each RMM phase exceeding
the 95% confidence interval. (From Abatzoglou and Brown 2009)



Lightning (Maritime Continent)
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Wildfir
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Normalized number of fires

Normalized number of fires and mean of precipitation rate for each MJO phase in Alaska
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Central Sumatra Central Sumatra
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Global Rainfall Anomalies (austral winter)

MJO Phase 6
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Donald et al. (2006)



Decadal Flood Events

Data: Dartmouth Flood Observatory Archive 1985-2010
(http://floodobservatory.colorado.edu/)

Flood Parameters: flood days; number of events; magnitude (duration, areal
coverage, water volume, fatalities)
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Location 16: Australia
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Location 13: East Asia
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Flood Duration (days)

20

15

10

60

50

40

@)

@ NoneMJO M MJO

2 3 4 5 6 7 8 9 10 11 12
Month
| | | | | | | |
1
1
1
2
3 1
1
4 1 1 1 2
3 1 2
4 3 2
4 4 5
4 6 6
[ [ [
3 7 8
MJO Phase

Flood Day Probability (%)

Flood Event Probability (%)

55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

2 3 4 5 6 7 8
MJO Phase

2 3 4 5 6 7 8
MJO Phase



60E 90E 120E 150E 180

30E

30W

60W

150W  120W  90W

180



Location 1: West N. America
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Several Cases
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An Example of Extreme Rainfall Events as Results of Interaction
Between an MJO Event and cold surges
Despite an Ongoing El Nino Event

Peninsular Malaysia
December 2006 — January 2007

Tangang et al (2008)
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JOHOR: Railmen checl age ¢ proceeding with their marriage during the fl¢ _—
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Effects of Cold Surges and the MJO
On Rainfall over the Maritime Continent

Chen et al (2011)



QuikSCAT Jan 1999-2009 (95—-140E)

25N

20N -+

13N ~

10N

5N

EQ -

SR

SOOE BN Y IG5
R I I R ! ﬁ%__)ﬂww_;&\\\ﬂﬁu
105 ER LN L R 'a\ AAAAA AT T A 7 > ; MHWHH\A\&\\&\&‘N
s~xxavndian Oceans——orsssds S 20 s as e
\.\\N\N\TTT??ﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁ : W\
NNANNRNARANN N P p a0, B \
x&x&h\\\xtwrrrzz/ﬁﬁ»ﬁﬁ4d¢+$ﬁvﬁ? AR

N R N R N R R N N N N N | | .

' IndochinaPen.v,

?%&%}ﬂ%ﬁ%#

/ /'////JJNJJHH
/’ S ALAA AN
%? LA

AP P14
S S S

FL i
PR

 Pilipine Sea”

LT
RN eeee e e
/

s
LS

Ph}guﬁneséééééééféé4/
: é% O P e

/2 %?1/
s VT E T F T
/7)) VP it iii i
“fi /é/( P
LSS S SRS (e e
/[ ol AN S e e
v S
S L

T YT T4
R R

v

R A A IR A
SV

N o

153

110E 120E 130E 140E
10 (m/s)



day0

20N

AP TR
I e (m/s)

14 ’g“

T
K

20N

110E  120E 130E

100E

120E 130E

110E



day0

(c)

(b)

(a)

130E

120E

110E

100E

130E

120E

110E

100E

130E

120E

110E

100E



10N

EQ

10S {

10N 1

EQ 1

10s{ -

100E

110E

120E

100E 110

v
o e’y

100E

110E

120E




Influence of the MJO and ENSO on extreme winter precipitation
in the western Himalaya

Cannon et al (2016)
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