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Current JMA Medium-range to Seasonal
Prediction Systems
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Operational timetable on JMA's HPC
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. Operational changes @

ENSO forecast == Long-range forecast ===
1999 _'[ Atmosphere-ocean Coupled J

General Circulation Model
(CGCM)

2003 — .
Dynamical 6-month Seasonal
Forecasting with the two-tier AGCM
2008 — Major upgrade of CGCM
(JMA/MRI-CGCM) l

Feb.2010 . 2 )
ENSO & Long-range forecast with CGCM
(JMA/MRI-CGCM)
/\

@ . )

In 1999, JMA introduced the use of atmosphere-ocean coupled GCM in
the ENSO forecasting service. In 2003, a two-tier dynamical ensemble
prediction system was introduced in long-range forecasting services.
Through a major upgrade of the CGCM in 2008, we finally introduced
this coupled system for long-range forecasting in February 2010.
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ENSEMBLE: BGM&LAF

 Combination of BGM and LAF
* 9 members for each initial date
« Size: 51 ( ENSO forecast: 30 )
* Once a month

CGCM: JMA/MRI-CGCM

AGCM: JMA-GSM based on
JMA/MRI unified model

* TL95: 1.875 deg ~ 180km

* L40: model top = 0.4hPa

* Land: SiB

» Sea ice: climatology

* Initial condition: JRA-25/JCDAS

* Initial perturbation: BGM (TRO, NH)

OGCM: MRI.COM

* 1.0deg in lon. X 0.3-1.0 degq in lat.

* 75N-75S, 0-360E,L50

« Initial condition: MOVE/MRI-COM-G
* Initial perturbation: driven with BGM
(TRO) of AGCM
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JMA Operational Seasonal Forecast System
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. Skill of NINO3.4 SST

Initial: February (1980-2001) Initial: August (1980-2001)
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Improvement of precipitation

Anomaly correlation of JJA precipitation (1984 - 2005)
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Improvement of sea level pressure

Anomaly correlation of JJA sea level pressure (1984 - 2005)
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Corresponding to the improvements of precipitation in tropical regions,
the skills of SLP are also improved, especially over the Western North Pacific region.
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. Pacific-Japan pattern

Contour: SLP
Shade: OLR anomaly

COOL&WET summer 1993

(Nitta, 1987)

The summer climate of East Asia is known to be deep relation with the convective
activity around Philippines through the propagation of the Rossby wave. r




Improvement of the WNPM index

Skill of the WNPM index
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> When the convective activity Initial month: May ~ Apr.  Mar.  Feb.

around Philippines is enhanced CGCMO3_2009 @ : Hot summer hit the Northern Japan.
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outlook over Japan and East Asia. @ : Cool summer hit the Northern Japan. _AbAL
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Operational schedule of
seasonal forecasting activities

Procedures
ENSO outlook activities
Issuance of ENSO outlook

Launch of seasonal

forecasting products
Seasonal forecasting
activities

Discussion of forecasts with
local staff

Issuance & press conference

Response to inquiries

1st 5th

10th

15th

20th

25th 30th
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A month




. SST forecast

L e initial date: 2 March 2011
|OBW JIA NINO WEST  JJA NINO3 JJIA
E: \““\- : E - | n.né—f o \‘\‘bf
“Apr Jul Oct Jan Apr Jul Apr Jul Oct Jan Apr Jul chApr Jul Oct Jan Apr Jul
2010 2011 2010 2011 2010 2011
»Tropical Indian Ocean »NINO WEST SST »Negative conditions of
(IOBW) region SST would close to neutral NINO3 SST were
would be near or above conditions. likely to decay in this
normal. spring and would be

Uncertainty of the latter half of the prediction was large.

near or above normal
in this summer.
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Hindcast (prediction of NINO3 SST) m

In case of La Nifa in spring (end stage of La Nifia)

— Prediction
(Ensemble mean)
— Observation
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» Prediction skill of El

Nifio/La Nifha
condition is relatively
low at the end stage
of La Nifia conditions
In spring.

»JMA’s model tends to

decay La Nina
conditions more
quickly than
observations.

5 of 7: more quickly decay La Nifia than actual
1 of 7: reasonable
1 of 7: more slowly decay La Nifia than actual

=) Uncertainty in the prediction should be considered.




. Skill for NINO3.4 SST

Prediction skill has target month dependency.
 Persistence barrier from spring to summer
« Anomaly correlation is small from spring to summer.

=“spring barrier” ; common issues for all numerical model
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NINO3 SST predictions of other centres

Nino3 SST plumes from POAMA Forecasts 1 Feb 2011 - 2 Mar 2011

NINO2 SST anomaly plume
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Statement of ENSO outlook Q

» The La Nina conditions that have persisted since
last boreal summer are likely to decay by the
end of boreal spring.

» Subsequent neutral conditions are likely to
continue In boreal summer.

Issued in 10 March 2011

http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html



JMA seasonal forecast
SST & Precipitation

Ensemble-mean SST anomaly JJA 2011
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. Statistical thinking

maly JJA 2011

=

Ensemble-mean precipitation ano
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Results of regressing the hindcast precipitation fields and GPCP products
against the area averaged precipitation around Philippines, respectively.




JMA seasonal forecast
SLP & Thickness

Ensemble -mean SLP anomaly JJA 2011

The North Pacific High
would strongly cover
Japan.
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Outlook summary

Mean temperature

BT

Northern Japan

Eastern Japan 20 30 50
Western Japan 20 30 50
Okinawa and Amami 20 30 50

Precipitation

TS

Northern Japan

Eastern Japan 30 40 30

Western Japan 30 40 30
Okinawa and Amami 30 40 30

(Category —: below-normal, 0 : near-normal, +: above-normal, Unit : %)

’
Monthly temperature anomal jes (°C) i
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Monthly precipitation ratiqs (/)
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— Precfpitation in JJA 2011
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Z500 ACC, RMSE,

N. Hem. Q

Weekly forecast

Monjlzhly mean ACC NH Z500 mar2001 to jul2011 FT=216
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0
-0.1

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Control run
Ensemble mean

Monthly forecast

“ RMSE NH Z500 day 2-29
s h Kﬂ —52 Week Moving Average
\ ol | |
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The level of skill in JMA's weekly/monthly predictions has gradually
Increased over the past decade.
However, it is widely recognized that the exploration of using climate

iInformation remains a long-term area to be addressed.
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. Effects of climate on business

Low
70%

M Not clear

80%

90%

: B High Relatively high Relatively low
Type Of mdustry N 0% g 10% 20% XO% g 40% 50% y 60%
302 ‘ ‘ ‘ ‘ ‘

Total 132
Agriculture 32
Energy 16
Hospital 12

Manufacture 60 25

6.7

Media 7 0 43 57.1 28.6
Finance 43
Trade 40
Transport 29
Leisure 20

Government 43

[High impact)
Agriculture (69%), Energy (94%), Trade (65%),
Transport(62%), Leisure (80%), Government(86%)
[Relatively low impact] Hospital, Media, Finance
[Polarity] Manufacture




Joint Research with the National Agricultural Research Center
for Tohoku Region (NARCT)

- Producing useful information for the prevention of cold/heat-related damage in rice production -

NARCT JMA Prediction of Predicted NARCT
Climate normal temperature anomalies =2 Early warning information
(1-km scale) + (7-day average, regional scale) temperatu re y g )
(1-km scale, 2 weeks ahead) on cold damage In
; oo e e e e ) e o rice production
” " ] j |
£ 4 L oo ) 7 e r& :
g ) [;. ] ¢ /SI'-W " ‘ ..‘  Fuan ‘?, e
ok | e : A i / & i il ; :
'3 ) y g \- ”__‘z'k ; o i iR e
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o I - £ o il o I B 0 O OO m
\ 1 7
| Necessity of management

\ / (to avoid cold damage)
L U 4

Statistical downscaling  Conversion to user-friendly information
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. Skill for extreme temperature events

Events: 7-day mean temperature below 20 deg C. (normal: 23 — 25 deg C.)
Target: 2" — week (day 9-15)

Region: The Northern Japan (17 stations)

Period: From mid-July to early August (1981 — 2010)

Prob. for below 20 deg C.

Reliability dlagram BSS=0.25 ROC curve  Area=0.84 Mt 10July, 2003 .
100 100
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Key Processes in the joint research Q

| @ 2"-week temperature prediction data

e

‘,:;v-.f-:".. f{,“-—‘“-\“ i e

- " @ Prediction skill information based on

hindcast results

#
JMA D|a|ogue NARCT
—

@ Knowledge of climatic impacts on agriculture
@ User needs

@ Trial provision of early warning Q @ Regquests for improvement
information by WEB 2)_3
@ Information briefin
= Q
-
— e q))
ke | Users




New products (under development) Q

» Variability of temperature

« Social impact is huge when the variability of
temperature is dramatic, even when mean-
temperature is almost the same.

Dramatic 2009/10 Stable 1994/95
\/ oy T (Y 1
Dec. Jan. Feb. Dec. Jan. Feb.

Time series of 5-day running mean temperature anomaly

» Extreme Forecast Index (EFI)
« Surface temperature and precipitation




Future plan on the next HPC Q \

» Weekly EPS
 TL479L100 (~40 km) in 2013

» Monthly EPS

* TL319L100 (~60 km) in 2013

« Development of integrated Weekly EPS and Monthly EPS
(Seamless system) is planned.

» Seasonal EPS

« AGCM: TL159L60 (807?) (~110 km) in 2014
 OGCM: Tripolar grid, 1deg x 0.3-0.5 deg. 53 levels.



Summary Q

» JMA introduced the CGCM for operational long-range
forecasting in February 2010.

» Its introduction would improve forecast performance,
especially with longer lead times and over the tropical
region, compared to that of the previous AGCM system.

» A characteristic point of JMA's forecasting activities is
the forecasters’ use of a wide variety of prediction maps
In addition to the statistical results and verifications of the
massive hindcast.

» JMA has started joint research with the national
agricultural center to promote the use of 2" -week
temperature forecasts.




