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ISVHE

The ISVHE Project

Intraseasonal Variability Hindcast Experiment

SVHE is a coordinated multi-institutional ISV hindcast experiment supported by APCC,
\ CTB, CLIVAR/AAMP & MJO TF, and AMY.
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MME and Individual Models’ Skill for BSISO SVI

ymaly Correlation Coefficients (1989-2008, MJJASO)
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Using the MME, forecast skill
for BSISOL1 reaches 0.5 at 15
to 20-day forecast lead and
for BSISO2 at 10- to 15-day
forecast lead.




VIME and Individual Model Skills for MJO SVE

Anomaly Correlation Coefficients (1989-2008, NDJFMA)
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C
ntraseasonal Forecasting of the MJO
During DYNAMO/CINDY Period

Joshua Xiouhua Fu

Dbserved MJO Events

Strengths a@g Weaknesses of
- _Operational Forecasts

-orecast Skills in GES, CFSv2, and UH Models

summary

borators at NCEP/CPC: WQ Wang, S. Weaver; and at UH/IPRC: B.
g, JY Lee, PC Hsu, O. Shieh, H. Taniguchi



DYNAMO/CINDY Field Campaign

(Oct 2011-Mar 2012)
DYNAMO Field Expenment (October 2011 — March 2012)
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| OLR Anomalies and MJO in 2011-2012

IJU—UCt—IdUIU tol I"_')-Uct-lduld + II4 days

I L

Nov 1 L 1 L !__ L

1
I
Dec I
* ———

Jan

=4

Feb
Mar

I
Nov 17 — e ' '
Dec 1— h — ] 1
~enlep— I
=
.

IEII]IIIIIHIllllllllllzlollilllllllllI]Ill

1
1

i | o2
—
| :g

e 1 [

Aug 1- ‘—-'\\:gm.._“‘_‘:‘ = [ [ I

5 I I | -

Oct 1 P ——— 1 | =

—— e =~
f 0°  40°E  80°E  120°E  160°E ¥ 160°W  120°W sc=>°w 00w 0o
rtesy O 7.5N Obs; W m™® GG o0 80 —30 —10 10 30 50 70 90

F \A/hoaelar - . WUTOY Tacks T —a—2 [ e —— ]




R Anomalies, MJO, and K/R Waves during DYNAMO
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MJO Forecasts during DYNAMO/
.INDY period by Operational Centers
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1 Week Ago

Forecasts from: 20110920
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Forecasts from: 20110912
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“Maritime Continent Barrier”
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“*Good but weaker intensity”

2 Weeks Ago

Forecasts from: 20120305

2 Weeks Ago

Forecasts from: 20120312
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Inter-comparison of GFS, CEFSv2, and UH Models

DYNAMO/CINDY Period: Sep-2011 to Mar-2012

Forecast Interval: Daily (GFS, CFSv2), Weekly (UH)

'\ 4/4x4 ensembles daily (GFS/CFSv2),
10 ensembles (UH)

Ensemble M

Integration Length: 15/45 days
Initial Conditions: NCEP GDAS/CFSR/FNL

VJO Skill Measure: Wheeler-Hendon RMM Index




NJO SKills of Three GCMs During DYNAMO/CINDY

(Sep 2011- Mar 2012) (IOP: Sep 2011- Jan 2012)
MJO Skills in Three Models MJO Skills in Three Models (I0P)
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» Impacts of Air-sea Coupling and Stratiform
Rainfall on MJO Forecasts

- Air-sea Coupling: Coherent structure, Propagation,

ntensity, Predictability, and Prediction Skill et al.
rishnamurti et al. (1988); Flatau et al. (1997); Wang and Xie (1998);
aliser et al. (1999); Fu and Wang (2004); Woolnough et al. (2007); Fu et
. (2007); Pegion and Kirtman (2008); Fu et al. (2008) et al.

ensitivity Experiments:

| i

PL: Coupled control run

cst_SST: Atmosphere-only run forced with forecasted daily SST

'ers_SST: Atmosphere-only run forced with persistent SST

MI_SST: Atmosphere-only run forced with observed daily SST

> Fraction of Stratiform Rainfall: Intensity et al.
pmpkins et al. (2003); Fu and Wang (2009); Seo and Wang (2010);
enedict et al. (2012)

ensitivity Experiments: Modifying detrainment rate




hcreasing Large-scale activity increases peak
power (K=1,2,3 15 days<p<120 days)

- Aqua Planet Runs
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Sensitivity Experiments During DYNAMO/CINDY

Diff. SST Settings Diff. Stratiform Fraction
MJO Skills Under Different SST Settings MJO SKills in UH Model with Diff, Strofiform Frac.
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i Forecasts Initialized on Nov. 4, 2011

(a) OBS vs. CFSv2 (b) OBS vs. CFSv2
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| Forecasts Initialized on Nov. 18, 2011

(a) OBS vs. CFSv2
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2010)

\posite for initial MJO phase 3 in CESv2 (1999

Contours: u850
Shadings: OLR
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Summary
Luccessive MJO Is more predictable than primary

D). Major problems of operational models are: Slow
ward propagation, Maritime Continent barrier, and
K intensity.

=

1JO forecast SKills are about 14 days in GFS and 25
5 In CESv2 and"UH models for entire DYNAMO
od. CFSvZ model has lower skill during 10OP due to
/ eastward propagation.

1itraseasonal SST anomaly (or air-sea coupling) and
anced stratiform rainfall significantly improve MJO
cast skill.
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Tropical Cyclone “ARB04” (Nov 26 - Dec 1, 2011)

30 fishermen missing owing to prevailing weather conditions

M » Eight persons killed and 50 injured in Matara
dden-Julian Conversation

pdae Gort. o aunc probe o sorm e
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Nov. 25, 2011
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Three-week-lead forecasts of TC strike propability

Forecast of TC Strike Propability in Next Four Weeks

~IC: Nov 18

eek—2 (11/25-12/01)



Three-week-lead forecasts of TC strike propability

Forecast of TC Strike Propability in Next Four Weeks
«IC: Nov 11l
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week—1 (11/11—11,/17)
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Tropical Hazards/Benefits Outlook A
Climate Prediction Center

Week 1 - Valid: Nov 23, 2011 . Nov 29, 2011
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NCEP GFS Forecast

REVH vs. Wind for day 6 for: 20111125 from 06z (850hPa)

REVH vs. Wind for day 1 for: 20111125 from 06z (850hPa)
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Kelvin Wave vs. Madden and Julian Oscillation?

‘blog by a small group of climate scientists about
1e Madden-Julian Oscillation and the DYNAMO
eld campaign in the Indian Ocean.

riday, November 11
elvin vs. Ma lan ?

SOURCE: METEO-FRANCE & IPSL Michelle Nov 18, 2011 05:26 AM

18=N0V=2011 00:00

://Imonitor.cicsnc.org/mjo/current/ho

v/olr.waves.EQ.qif
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OLR anomalies: 15°S - 15°N
24-Aug-2011 to 16-Nov-2011 + 21-day Fourier Projection
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MJO (blue, CINT=7.5); ER (black, CINT=7.5); Kelvin (green, CINT=7.5)
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“Observations”

OLR anomalies: 15°S - 15°N
15-Sep-2011 to 8-Dec-2011 + 21-day Fourier Projection

15-Sep B I —
- - L P
- - : - Loy A : J’ -
6-Oct — \ By N1
4 2 - :
n . I". ‘») -_
- ’ 0 f‘ & < ) : o
W5 O\T G
- ‘ A X¢ —
27-Oct - e A _
: (T el
“ 7y C -
4 ;‘_ .
17-Nov e o i/ -
-‘ -

I, 4
8-Dec — —
Fourier | B
Projection

29-Dec T | T | T T T [ T [ T
0 60E 120E 180 120W 60W 0
. T T T T T
Obs: W/m"2 T55'54537.53022.515-7.5 0 7.5 1522.53037.54552.5

. _——T T T .
Sum of Waves: W/m"2 "513575:3.75 0 3.75 7.511.25

MJO (blue, CINT=7.5); ER (black, CINT=7.5); Kelvin (green, CINT=7.5)



Correlation for MJO phase Sep 2011-Mar 2012
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MJO skill as a function of target phase
(MJO days during 1999-2010 )
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JO SKill of CESvZ2 with 12-yr (1999-2010) Hindcasts
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ription of Models and Experiments ISVHE

One-Tier System

-_- Period Ens No Initial Condition

POAMA15&2.4 .
- (ACOM2+BAM3) CMIP (100yrs)  1980-2006 10 The first day of every month
CMCC
- (ECHAMS5+OPAS.2) CMIP (20yrs) 1989-2008 5 Every 10 days
ECMWF (IFS+HOPE)  CMIP(11yrs) 1989-2008 15 Every 15 days
DI cM2 (AM2/LM2+MOM4) CMIP (50yrs) ~ 1982-2008 10 The first day of every month
A JvA caem CMIP (20yrs) ~ 1989-2008 6 Every 15 days
\c/:st V1(GFS+MOM3) & ~\ip100yrs 19812008 5 Every 10 days
CFS with RAS scheme  CMIP (13yrs) 1981-2008 3 The first day of each month
SNU CM
(SNUAGCM+MOM3) CMIP (20yrs) 1989-2008 1 Every 10 days
UH HCM CMIP (20yrs) 1994-2008 6 Every 10 days

Two-Tier System

--- Period Ens No Initial Condition

AMIP (25yrs) 1981-2005 10 Every 10 days
AMIP (21yrs) 1985-2008 10 Every 10 days




