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Successful MJO simulation
by NICAM Miura et al. 2007, Science
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Miyakawa et al. 2012, JAS



K computer

Performance of over 10 Peta
floating point number operations per second

“U Peta=10,00 Performance of over 10 Peta floating point
numver operations per second
(10Peta=10,000,000,000,000,000)

(from Fujitsu web page)

14 km resolution 30 days --> 15 hours using 0.8 %
7 km resolution 30 days --> 20 hours using 3%

3.5 km resolution 30 days --> 36 hours using 13 %

if K computer is not crowded.



Model Configuration

(NICAMK-2012)

Horizontal grid

Vertical grid

lcosahedral grid 7 km, 3.5 km)

Lorenz grid 38-layer, 0 ~ 38,000m

Integration

40 days

Dynamic equation

Full compressive, nonhydrostatic

Cumulus parameterization

Turbulence / surface flux

Mellor Yamada — Nakanishi-Niino level 2

Radiation / aerosol

MSTRNX (Sekiguchi 2004)

Cloud microphysics

NSW6 Single moment scheme (multiple ice phases)

Surface process

1-D Mixed layer ocean model / MATSIRO land model

Initial condition

Era-interim

Boundary conditions

Nudging towards persistent anomaly SST

E-topo5 topography, Matthews vegetation
UGAMP ozone climatology (for AMPI2)




SST,

SST used for nudging the mixed-layer ocean model

= time varying seasonal cycle + anomaly

Observed SST

/

“anomaly” retained throughout the simulation

Climatological
seasonal cycle of SST (local)
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Case and initial date selection

Criteria;

-2003 - 2012, Winter cases (October — March)
- Average amplitude of phases2 -5 = 1 in RMM diagram

= 19 MJO cases

Initial dates:
-The first day the MJO enters Phase 2

- The first day the MJO enters phases 1 and 8, if traceable.

= 54 initial dates
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Timelines of observational data assimilated
in ERA-interim (Dee et al.).

RMM diagram of CINDY/DYNAMO MJO cases.
(RMM by Bureau of Meteorology)




40 day simulations

14 km

NICAM

NOAA




Bivariate correlation score of NICAM
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b: RMMs of Model
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MJO phase composited rainfall anomalies

a) Observation (GPCP 1DD) b) Simulation
Phase 3 Phase 3 (average days from initial date 16 days)

—6 —3 0 3 6 (mm day’)

(Miyakawa et al. 2014, Nature Comm.)



Resolution dependencies

Simulations of CINDY/DYNAMO
MJO case 2 with 14 km, 7 km,
and 3.5 km.




CINDY2011/DYNAMO case
(2nd MJO)
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(Miyakawa et al. 2014, Nature Comm.)



EEIEHIE CMT analysis using the MJO data of Miura et al. 2007

NICAM 2006 /01 /07 00:00

Suface rain, OLR, horizontal wind {1.5 km)
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(Miyakawa et al. 2012)



Miura 2007 vs CINDY/DYNAMO #2

red / blue : positive / negative

: i vV
Vectors : acceleration due to CMTon U, zonal component

CMT from Miura 2007 experiment CMT from CINDY/DYNAMO 2" event
(Miyakawa et al. 2012) simulation
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Vertical section of CMT around MJO

Miura 2007 MJO event CINDY/DYNAMO 2nd MJO event

Composited zonal wind
MJO center MJO center
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