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= 1. Introduction . .
e M3JO in N.H. Winter MJO in N.H. Summer

Winter MJO Rain Forcing (mmday™' )_20 doys Summer MJO Rain Forcing (mmday- )20 doys

As a measure of the strength of the MJO, Wheeler and Hendon (2004) Realtime Multivariate A NPTy Lo A=y .,.. T STS
by, R Ei ég-s | 2

MJO (RMM) index used the first two Ieading multi-variate EOF modes of the equatorial mean DL URT _ C N e W B A ‘m '.H;i . g .g

(between 15S and 15N) OLR, and zonal winds at 850 and 200 hPa. This index captures
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equatorial eastward propagating mode, the MJO, very well and has been applied all year around to R eavw,: T B N . \.M I
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It has been well recognized that the tropical intraseasonal variations exhibits prominent seasonal
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variation [Madden 1986, Wang and Rui 1990] During boreal summer, the variability centers of PR R e

OLR are shifted from equatorial zone during boreal winter to off-equatorial monsoon troughs it e, 2SR E i

and the propagation patterns changed dramatically. It is hence not clear whether RMM index From MJO working

Can one design a better index to group website

remains a best measure of the boreal summer monsoon intraseasonal oscillation (MISO). describe boreal summer MISO?

@) 2. The New MISO Index

Lead-lag Correlation

' Criterion for Determining the MISO Index Correlation Coefficients against Each Mode between Regional MISO indices and ASM EOF modes
1 1 1 1 1 Shadlng: OLR, VeCtor: 850_hpa Wlnd I0l vs Each Modes IMI vs Each Modes Reglonal Monsoon ISO Indlces
1. Fractional variance explained by the reconstructed field from the MISO index ] “TSmr o mr ] > IOl (Indian Ocean Index):
2. Ability to capture the northward propagating MISO . () The Second EV (@) Wode 1 (6.4%) (©) Wode 3 (5.0%) oaf A ] el SO OLR(80-100E, 5S-5N)
The New MISO Index: N, son- IS RN 2 e o} 0__,,// ....... /] > IMI (Indian Monsoon Index,
. _ _ | wh AN, @ o2l TN /| Wang et al. 2001):
15N 15N 15N g o4 o4 « A
Multivariate EOF Modes of 5-day mean OLR N . S N M NU /7| u8s0 (40-80E, 5-15N) — U850
and U850 over Asian monsoon (ASM) N e~ 1 (60-90E, 20-30N)
I 0. o O_ 0 R (O “ TV G EOF Mode Le::g (Pentod)IOI Lead EOF Mode Le«lz-:g (Pentqd)ua Lead
domaln (10 S 40 N; 40 160 E) 30N . 30N 40E 80E 120E 160E > EWNP| (Equatorial WNP
Eigen value for each mode 15N+ 15NN ) WNPMI vs Each Modes 1 EYWNPI vs Each Modes Index):
with uncertainty Q] EQ e TNy Ty OLR(125-140E, Eqg-7.5N)
15 : : : ‘ ‘ ‘ ; 96E ‘ 15;05 665 965 12‘0E 150E ool
T e— | LSRG » WNPMI (Western North

S T Pacific Monsoon Index, Wang
o T { ————— o ' Y IR T O O T e o O J 7 | andFan1999).
J o b1 I3 M7 /\/ﬂ 2 o7\ Al AL of | = | U850 (90-130E, 5-15N) - U850
T \Jv \J\/ A Cava \/ : T —— P S S S S N S O T S N (110-140E, 22.5-32.5N)

1 2 3 4 5 6 7 —6 ' ' ’ ' ' Lag (Pentad)
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_A@® 3. Issues on Determining the New Index

Q1: IS RMM index enough for representing MISO? Life Cycle Composite of the 15t and 2" RMM Modes Life Cycle Composite of the 1st and 2" ASM EOF
Modes

Fractional Variance Explained by Each Index Normalized Composite Anomaly for Phase Diagram of PC1 | | Phase Diagram of
RMM (2Ms) RMM (2Ms) _ RMM Mode 1 & 2 3 — A trong Events 3
40N ‘ ‘ ‘ 40N ‘ ‘ ‘ . ode PHASE 2 PHASE 1
i | g : 1 : RMM_Wlth 2 EOF modes: It , | ASM EOF Mode 1 & 2 |
20N 2 I \ @ AN | explains more than 20% of total i L 27| M s |privee 3 PHASE 8 ‘ . , PrASE
4 ‘ variance of 5-day mean OLR o Nl 2| T : M M ;
EQ EQy i ; 7 5 2 0 L AN 15N> 15N 4 [ I~
-8 | and U850 in warm season Ryl o Fay E b ST o ©
| 5 e , 5 EQ14" WYY\ EQ1 s |
208 208 - between Equator and 15°N. ST i = - e ) e s o
40N 40N 30N - R 4 § : ,',:::,:;i ’1: ;?, 30N - i PHASE 4 PHASE 7 18814 Lssgit 1581 L
MOdIerd RMM Wlth 2 EOF 15N-5 t ’ 1 15N _ { 73: v PHASE 5 PHASE 6 30N_§‘ 30N PHASE 5 PHASE 6
208, 20N modes: It better explain £a {72 o I S Rt M S e
- £ variability over the NH subtropics sl T 0 1ss {4 it B FQy” 33 Fays h
' ' ' NI 10 ony Correlation between 155+ 155+ .
208 208 then-RMM but ItS eXpIanatIon Stl” 30N 'E :;:5 ;Ei, 7 30N § 'k : ol ‘*' '/:2'; 7?, o Correlatlon between
confines between Eq and 17°N. 15N _ 15N i () wese MODES 828 o | LRGN
40N 40N 4 PR : : 0;_, I 1NN NS 15N 4 MOdeS
] EQ{/ 4% .| Eayif; el o e 4 , L) Mode 1 _
gSM EOF W|th 2 mOdeS: Its 1551 ‘ SED AR ot Vi R EQ 1 EQ1 oa{ N0
20N+ 20N - : : . : o R ESEE ot IR A I NS R
fractional variance is much larger o] sfeigo wa S N CY RO EL T R s TN N
EQ EQ than that of RMM index vl kP | snd s A 20T e et o sz 30N 30N el N X
el | | | ol | | | particularly over subtropical e}’ &) oy wween TR 151 Bt e U 8 Gk
60E 90E 120E 150E 60E 90E 120E 150E ASlan monsoon domaln 1554 : it :E‘ e { 155 '5: X ; L o8l N EQ ' s :33*“ . % EQ1 , () Mode 2 ]
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T Tk mes mee el B R S —— T T e ot [ 7 S SR i
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Q2: How many variables are necessary for SRR g
MISO? Q3: How many modes are necessary

Fractional Variance for MISO? . : Variance of Pentad OLR Anomaly from total field and
Fractional Variance reconstructed field from RMM and MISO index

(b) U850
0N 40N 40N (a) VAR(Total) (c¢) VAR(MISO 2Ms)
‘ ‘ ‘ ! | 2 EOF Modes 4 EOF Modes 40N T3 v 40N T3 n})@/]
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(2Ms) EQ EQ- EQ- | | | | | | vV | { | NG | { |
00N S N D M 20N
PAL : EQ- \ .
20S 20S 20S 0. VA o7 A : N
= !
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OLR&U850 .. aam R | oo o o 15 fon 55 208 208
(2Ms) \ \ ond STy o - oN (b) VAR(RMM 2Ms) 2oN
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OLR&UB50&V85 P &
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Northward Propagation of Pentad OLR Anomaly Eastward Propagation of Pentad OLR Anomaly | o |
® We suggest a new MISO index which is defined by the first four
Along 80°-100°E Along 110°-130°E -100 0.250 o
J J Along Eq-10°N Along 15°-25°N multivariate EOF PCs of pentad OLR and U850 anomaly over the ASM
(a) Total —— - () MISO 2Ms (o) Total (c) MISO 2Ms (a) Total (c) MISO 2Ms
30N*~ ‘ . . 30N{

(a) Total (c) MISO 2Ms .
region (10°S-40°N, 40°-160°E).
’ 1355-27' ) ‘ 135E 135E g e ’ . e g ( )
s Total - g # | ASM 2Modes Total L AS|\/| 2Modes 12081 @ B ka3 120E 1
ML) S ™ ’ " ‘ L . 'S ‘ t'm_ . ‘ , _ ® The RMM index captures the OLR variability primarily in the equatorial region
EQ . » . £Q ' . ‘ |
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whereas the new MISO index captures large portion of the variability in

wérg 16JUN 10U 16JUL  1AUG  16AUG }ggré 16UN  1JUL  16JUL  1AUG  16AUG i BN L 1oL 1Aue 16AUG 1932 TN 1L 16Ul 1AC 16AUG Ve Total el 1aus  1ers %I ASM 2Modes © 1sauc Total Y TRRETVTREET T ASM 2Modes ~ e iewe _ .
the off-equatorial region, yielding more realistic variance pattern.
(b) RMM 2Ms (d) MISO 4Ms (b) RMM 2Ms (d) MISO 4Ms (b) RMM 2Ms (d) MISO 4Ms (b) RMM 2Ms (d) MISO 4Ms q g Y Y P

105E A 105E

more fractional variance and captures northward as well as eastward

90E + 90E

SONl 30N 30N ol 135€ 1 ' r 135E 1 : 135E 135E “ " ‘
s RMM 2Modes o« ASM 4Modes RMM 2Modes ASM 4Modes ' 0 ® 1ot (G ' ® The new MISO index describes ISO variability center better, captures
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e el b 16AUG MOCeIN el b edle “UN N T e e Tee iy TR TR TR T TR ]JUN 1t RMM 2Modes ~eius o ASM 4Modes G 16AUG RMM 2Modes s 1eaus ASM 4Modes - s 1eaus propagating pattern better in the ASM domain then the RMM index.
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