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Statistical Model for MISO
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Boreal summer Monsoon Intraseasonal Oscillation (MISO) is one of the most
prominent short-term climate variability in the global monsoon system and more
complex in nature than the Madden-Julian Osclillation (MJO) due to the interaction

between the basic monsoon circulation and tropical ISO. It is to note that the Real-time
Multivariate MJO (RMM) index (Wheeler and Hendon, 2004) has a limitation to explain large 1SO

variability over the Asian Monsoon region (40°-160°E, 10°S-40°N) in boreal summer. Moreover,

statistical MISO prediction based on RMM index has limited skills especially over the Western

North Pacific and East Asian monsoon region. In the previous study, we designed the new MISO
Index defined by the first four PCs of multivariate EOF analysis of OLR and U850.
Statistical model for the MISO Iindex has been developed and compared with six
ISO hindcast

STEP II: Reconstruction of Anomaly Field from the MISO Index

(1) Reconstruction of pentad OLR and U850
anomalies from MISO modes over the ASM domain
using multiple linear regression model (fitting)
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: Weighing coefficient s determined by the least square fitting
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Forecast Pentad

(2) Reconstruction of the predicted pentad OLR and
U850 anomalies from the predicted MISO modes as a
function of forecast lead time

N
Y(/on,lat,t, + t) = D a,(lon,/at) e X,(t, + 7)
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T : forecast lead time
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Sensitivity Test for the MISO Index
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@) 3. Dynamical Prediction

Numerical Design for ISO Hindcast

EXP1: CONTROL SIMULATION

A long simulation allows us to better understand the
dependence of the prediction on initial conditions and
better define metrics that measure the "drift" of the model

toward their intrinsic MJO/MISV modes

Free coupled runs with AOGCMs or AGCM simulation
with specified boundary forcing (e.g., observed SST and
Sea ice distribution) are requested for at least 20 years.
The period for the forced AGCM run should be consistent

with the hindcast period

EXP2:1SO HINDCAST

Re Forecast Period

Initial Date

Integration

Ensemble
Member

The Length of

Initial condition

20 years from 1989 to 2008

Every 10 days on 1st, 11t and
21st of each calendar month

At least 45 days

At least 6 members

Initial conditions may use one

day lag or 12 hours
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Temporal Correlation Skill for the RMM1 and RMM2
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Forecast Skills for the MISO Index

: Dynamical vs Statistical Prediction

RMM1 RMM2
L mm—— ABOM --=---- CMCC ------- GFDL } ABOM ------- CMCC GFDL
» 0.84--. oo NCEP --==SNU- - 0.8---'-'-.'.;;_;_'_ NCEPL------=SNU D (a) MISO1 (c) MISO3
o | R N | | ‘ ‘ ‘ ‘
.20 I N — : 0 SN \ : :
o 0.6 1 ﬁsf:’c: """ N [ o 061" '\};* C '"'\;\?‘\ """ o A _,_,
= N . i = NS N . . C
Y— \, Y Seel | Y— . “MNa NN, . .
8 ‘1“\‘*;*"' N \ 3 BN . S : 2
@) 0.4 v":"'"\"‘\\ —‘»‘.5": """" \\.; """" (&) 0.44 B ‘j\' - }\'\' o .'h"‘:{: o R f\‘ """"""" ,_.(;_’
N ‘\\ RN DN “q_,
g ‘ 5 ‘ . S : e ‘~\|‘ L ;\:___11:: ~~~~~~~ o
prur} 0.2' P O e ] 0.2'"""""""'\\"‘I"',-""" B N O
o ‘ =N o RN : < c
0 NN 1 > 1 S ' S
o) O \‘\"’ o] O' """" e L -.6
© ‘ T © °
_______________________ Pl
_0.2 T T T T T —0.2 T T T T T o
5 10 15 20 25 30 5 10 15 20 25 30 O
Leadtime (DAY) Leadtime (DAY)
RMM 1 RMM2 -
§ o mmme- ABOM --===-== CMCC ------- GFDL R ABOM ------- CMCC ------- GFDL L
084w === NCEP = UH 0.8 = === NCEPL =~ === UH “(__’
- N, . . . -+ . . . . . Y—
C Semaeal . . C . . . [
° e N : : 2 e 3 | 3
0 064 NN o 064 R R EEEEEE SRR O
= VOV N : : ‘ = Nt ‘ :
= NN N, N ‘ L Y= “ R . . c
8 TRy N N : o : 8 ATy, T — : o
e N N L T SN B N R S =
O 04 NSO : N S \\ : k<)
c RN > c N RS I3
o : NN N : S o S : ‘--"‘\‘::‘,.1\t : b
% : . ‘,‘. : ) ’;::_,:/ % \\ ool | o= . ‘\\_\ ::'2?::3 O
- o4 o RN ey = o4 LT ,],‘,“,\ o ,\,\;f";::_._:-;/j-, ] T T T T T T T
3 s TN T 3 ‘ ‘ N ‘ 1 2 3 4 5 6 7 1 2 3
Sl e T re— ‘ et : .
T T e Leadtime (PENT)
-0.2 T T T T T -0.2 r r r r r
5 10 15 20 25 30 5 10 15 20 25 30

Leadtime (DAY)

Summary

® A statistical forecast model for the MISO index has been developed based on multivariate lag-regression
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model. The statistical model has a useful skill up to lead time of 15-20 days for each PCs of the MISO index.

The reconstructed forecast of pentad OLR and U850 anomaly from the MISO index has a useful skill up to 10-

20 days depending on region.

® Multi-institutional ISO hindcast experiment has been coordinated to determine potential and practical

predictability of ISO in a multi-model frame work. Nine hindcast outputs has been collected from seven

coupled and two atmospheric models.

® Five coupled models have skills for the four PCs of the MISO index up to 10 to 25 days depending on models

and PCs. CMCC model outperforms the other coupled models and statistical model. Statistical model has

slightly better skill for the first and second PCs than and comparable skill for the third and fourth PCs to other

four coupled models.

June-Yil Lee |jylee@soest.hawail.edu




