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What is Re-analysis?

Past observational records

Routine observation Delaved observation Data recover
for operational NWP y Y

Enhanced quality control

boundary condition
Constant data assimilation system & forcing data
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Internally consistent, homogeneous, multivariate data sets
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History of Re-analyses
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Re-analysis: an essential tool to know predictability
and to assess long-range weather forecast

* Predictability
e How much skill do our forecast systems have?
* How predictable are certain phenomena?

* Predictability-tools
e Measure the real predictability (forecast verification)

e We need to know the truth (or best estimate) to assess the
forecasts: Observational data or Re-analysis data

* Provide a tool to investigate the potential predictability
under a perfect model assumption with homogeneous
datasets.

I . .
' The re-analyses are essential products for operational i
. weather centres. '
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Status of JMA Reanalysis

* JRA-25 (1979-2004)

e completed in 2006

e jointly conducted by JMA and Central Research Institute of Electric
Power Industry (CRIEPI)

° 5-YEAR R
based on J.MA forecast system as of 2004 é"wﬁ
* freely available for research purposes 271 A'25 2
http://jra.kishou.go.jp/JRA-25/index_en.html Nt~
A full copy of the JRA-25 data also available from JMA/CRIEPI

the NCAR data archive: http://dss.ucar.edu/datasets/ds625.0/
e Over 1,700 registered users and 100 cited references as of Aug 2010
The JRA-25 description paper (Onogi et al., 2007, JMS)J)

* JCDAS (2005-present)

* Near real-time operational climate analysis with the JRA-25 system.

* JRA-55 (1958-2012)

* New JMA reanalysis project is on-going (2008-2012).



JMA/CRIEPI

JRA-25 overview

® Assimilation system : JMA operational system as of April 2004
* Global model resolution : T106L40 (model top: 0.4hPa)
® Data assimilation : 3D-Var

* Assimilated satellite data:

v/ SsSM/I precipitable water retrievals

v TOVS/ATOVS radiances (level 1d: HIRS/MSU, level 1c: SSU/AMSU-A/AMSU-B)
* JRA-25 original boundary/forcing data:

v Daily COBE SST and sea ice (Ishii et al. 2005, Int. J. Clim.)
v daily 3D-ozone profile
* JRA-25 was the first reanalysis using the observational data
outlined below.
v Wind profile retrievals surrounding \/digitized Chinese snow depth data
tropical cyclones v'reprocessed GMS-AMV

v’ SSM/I snow coverage s,



Observation data used for JRA-25

1980

Conventional
(ERA-40 obs.)
(JMA-archives)

Chinese Snow

AMV
METEOSAT
Reprocessed ANV

GMS
Reprocessed ANV

TOVS 1¢

(HIRS,MSU 1d [ 55U 1c used) 98.10

ATOVS 1c

98.11
SSM/I PW,snow J
87.6 L
ERS-1,2
QuikSCAT 954 01.1 N
01.10
Wind Profiler
03.7

1990

2000

2004

Fiorino TCR wind |

MODIS polar wind

04.6

Datasets written in red are used for the first time in reanalyses.
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Outline

* Applications using reanalysis data and its benefit

e Monthly to Decadal Forecasting
— One-month forecasts
— El Nino & seasonal outlook
— Decadal forecasts

o
o
[
[
[
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Overview of JMA monthly to seasonal forecast systems

Forecast systems

periods

descriptions

1-month ensemble
forecast

34 days

JMA-GSM (AGCM),
T,159L60,

BGM+LAF (50 mem),
Prescribed SST anomaly,
Land surface analysis

3-month, seasonal
ensemble forecast

max. 210
days

ENSO forecast

7 months

JMA/MRI-CGCM

(2008.03- present for ENSO
outlook, 2010,02-present for
seansonal forecasts)

AGCM: T,95L40,

LAF+BGM (trop)+prtb. Ocean
analysis (51 mem/1 month)

OGCM: 0.3-1 deg x 1 deg
51 vertical levels
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Monthly to Seasonal Forecasting

* Roles of re-analyses

e Long-term (>20 yrs) analyses for re-forecasts
e Atmospheric analysis (initial conditions)

e QOcean analysis (initial conditions)

e Land surface analysis (initial conditions)

— Needs of high quality (homogeneity, more data,
advanced quality control, state-of-the-art
assimilation system) analysis data for re-forecasts

(hindcasts)



JMA Monthly Forecast System

Climate Data
Assimilation System
( JRA-25/JCDAS )

N 4

Initial perturbations
(trop.+ext.-trop.

once a week

L JMA global analysis )

~~

Land-Surface
Assimilation System

The re-analysis for hindcast is an
essential part of JIMA monthly L

forecast system.

|:>/Ensemble forecast A

J

BGM + LAF) AGCM: TL159L60,
\ 51 members

4 Hindcast A

1979-2004,
every 10 days,

> 5 members /\
Verification,
Calibration

White boxes and arrows show the routine forecast system.



Benefit of Reanalysis in Land surface analysis

la. PRECIPITATION FORECAST SKILL (r* with land ICs minus r w/o0 Jand ICs) 1b. AIR TEMPERATURE FORECAST SKILL (+* with Jand ICs minus r* w/o Jand ICs)
16-30 days 16-30 days =

31-45 days 31-45 days

46-60 days 46-60 days

—
Dates for conditioning vary w/location

Results from GLACE 2 project,
Koster et al. 2010 GRL

Atmospheric
Reanalysis
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Global Land Surface Analysis System in JMA

for initial conditions of land surface parameters

Global Atmospheric
Assimilation System Shortwave Radiation Precipitation

(Re-analysis for re-forecast
period)

|
Atmospheric Forcing (00 06 12 18UTC)

Input
Simple Biosphere Snow (00UTC) —| Snow-Depth Analysis
Model (TL159) f | ——
First Guess
Land Surface Assimilation Depth
(00 06 12 181UTC) SSM/1 Snow Cover
. ‘Snow Depth
Ground Surface/Soil
Temperature
Soil Weitness

Land Surface Model

Initials  SnowDepth ~ Soil Wetness "
1-month forecast model %\ ;s

"y IMA/CRIER]



Benefit of Reanalysis in Land surface analysis
Impact for soil wetness

Proportion

0.78 1
l‘/}
l

0.69 1

0.75

0.72

0.66 1

0.83 1

0.6

0.57 1

Monthly Soil Wetness (root) 90N-60N

atsetny

4 )

Due to a change in the
quality of precipitation
from the JMA operational

analysis
J

® Forced by atmospheric
data from JRA-25

O Forced by atmospheric
data from the JMA
operational analysis

1997

1998

1989

2000

2001

2002

2003

2004

2005

2006

2007



Flow-dependent predictability in

monthlx forecast system ’sgread’

Larger spread Smaller spread

e Larger e Smaller
uncertainty uncertainty

1
ILarge spread associated I
A with a blocking event I

120

w0 (Shade) Spread of 500-hPa GPH at
so  day 10 for 25-member ensemble
so  forecasts starting from 2007/11/28.

40

® | The time-dependent predictability would |
M| be obtained with long-period re-forecasts |
|
 and re-analyses. |

iSE00) I e e e e e e e e e e e e e e e _u‘_
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Interannual variability of the inherent predictability in
general circulation

500-hPa GPH RMSE (m) N. Hem. FT= 120

® Forecastsinreanalysis =M b oyl
may give information " '| MARAR AN " \ '. 1 l‘.';'; ‘,LL ‘1
about the time- RARNNANN | "*.‘w.- "k'l
dependent % LR E R 1 A1 LA AR A A A
predictability. Y PO TOTOR VUL OO FUOUE PO PO TP FOP PO

1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009

500-hPa GPH RMSE (m) S. Hem. FT= 120

120

® The year-to-year mob gl oG i ik
variability of the w h\ (R e ‘q _____ RSN S
inherent predictability V™YL AAVEV V) "-‘-q"
in the general o L LEEELLY “J; VILAAS
circulation can be seap @[t LR

% S S L e SR S S SR & |

M 40 L1111 I 11111 I 11111 I 11111 l 1111l I 1111l l L1111 l L1111l ] 11111 l L1111l

in the forecast scores. 1970 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009
OPERATION JRA-25

v
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Predictability with Ensemble Kalman Filter technique
AFES-LETKF experimental ensemble reanalysis ALERA

Observations
2
AFES-LETKF <</(\ @0
<O
spread around TC
(u,v) m/s 2005071700  usprd m/s
AoN g

905
Q A0E  GOE  80E 120E 150E 180 150W 120W  SOW  BOW  30W Q

Ol O W ([ [

Miyoshi et al. (2007) .
ALERA: Collaboration among JMA, JAMSTEC and Chiba Institute of Science @ f@%“
http://www.jamstec.go.jp/esc/afes/alera/ Ul |




Uncertainty (predictability) seen in some weather extreme events
with experimental (short-term) reanalysis
Stratospheric sudden warming

250 —
240 __
230 —
220 —
210 -

200 —

Temperature at 10-hPa (65N-90N)

20050601-20061017

— 40 _ALERA mean

— 35 - ALERA spread
— 30 - CDAS

25

-~ 2.0

- 15

= 1.0

— 0.5

8/1 101 12/ 2/1 4/1

Enomoto et al. (2010), GRL

6/1

8/1

10/1



Uncertainty (Predictability) seen in some extreme events.
Monsoon onset in Vietnam

U 850-hPa (contour) and its analysis
ensemble spread (shade) 30-day
running mean (10-15N, 107.5-110E)

150

200
250
300
400
500

700

850
1000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
'CONTOUR FROM -20 TO 10 BY 5/

M. Hattori
Enomoto et al. (2010), GRL

Increase of ensemble
spread prior to monsoon
westerly

22

[m/s]




Seasonal Forecast System
with JRA-25/JCDAS

Climate Data 4 )
s Atmoshere-Ocean
Assimilation System

coupled model
( JRA-25/JCDAS ) M A‘}MRI_CGCM)

! | . Atmospheric| |
i 1.C | Atmospheric model

llllllllllllllllllllllllllllllllllllllllllllllllllllll

§Atmospheric perturbationé

trop.& ext. trop.
(BGM method)

* *
------------------------------------------------------

JMA GSM
( TL95L40: 180km )

§/Coup|er
(flux adjustment)

Ocean Data Ocean Model
Assimilation System > Lot (()I\/:Iglz{_l.lCO(o)M )51I y
( MOVE/MRI.COM-G ) .0°%(0.3°-1.0°) , 51 levs

Oceanic |. C.

BGM + Lagged Average - L.

Forecast Method gﬁé’ﬁ?ﬁ



El Nino monitoring and forecasting
with JRA-25/JCDAS

JCDAS (operational)

Ocean Data Assimilation Seasonal and ENSO prediction
with CGCM

Subsurface ocean data for ENSO
monitoring ENSO outlook

0 : : .
1.0 T T 1.0
0.0 i 0.0

1 1 -1.0
120

-3.0 -3
oCcT JAN APR JuL ocT JAN

ation (“C)

SST Devi




Ocean Data Assimilation (MOVE/MRI.COM-G)

Assimilation run

Past Future
' IAU (Incremental Analysis Update)

OGCM
Prediction run

[ First Guess } ................. .

Objective Analysis

( Observations yY
- Temperature
CSalinity L
\  Seasurface height s,
25 ECMWEF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years @ ﬂg&}ﬁ .
9 September 2010, Reading UK " acnier



Benefit of Reanalysis in Ocean Data Assimilation

(b) operational (c) Difference a-b
wof  |weso] | Zonal wind stress
2 I I I | anomalies along the
equator (5S-5N)
with (a) JRA-25,
(b) JMA realtime
operational analysis,
(c) difference btw (a)
and (b) .

Dashed green lines
indicate major
change of
physics/assimilation
in JMA realtime
systems.

150E 180 150W 120W 90

| | 1 | ] | | |

-5 -3 -2 -1 -08-06-04-0.2 0 02 04 06 08 .1 2 3 5 1O4N/mg
ECMWEF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years @
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Benefit of Reanalysis in Ocean Data Assimilation

(a) JRA-25
1980 i
e e — ]
1985 |
e
S
1990 e
- = ': - 3
j@] — . 7
O ;
> ——_.._ :
1995 - ‘——-T———

.| 1985+

(b) operational

1980 4

- —2005
150E 180 150W 120W S0W

—100-50 —40 —30 —20 —15 =10 =5 0

ECMWEF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years

LUU0
150E 180 150W 120W 90W

(c) Difference a-b

1980 1

19854

150E 180 150W 120W 90W

I

5 10 15 20 30 40 50 100 W/mz

9 September 2010, Reading UK

Net heat flux (heat
and radiation)
anomalies along the
equator (55-5N)

with (a) JRA-25,

(b) JMA old
operational analysis,
(c) difference btw (a)
and (b) .

Dashed green lines
indicate major
change of
physics/assimilation
in JMA realtime

systems.

JMA/CRIEP



Benefit of Reanalysis in Ocean Data Assimilation

(a) JRA-25

Year

150E 180 150W 120W 90w

=D =3

ECMWEF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years

665

(b) operational

b

(c) Difference a-

Ocean Heat Content
(averaged subsurface
temperature)
anomalies along the
equator (55-5N)

— el I e S - i, et Wbl

— —— ——— — —— —

150E 180 150W 120W

——2005
9Ow

150E 180 150W 120W 90

I I 1 1 1T T 1

|

-1 -0.5-0.4-0.3-0.2-0.1 0 0.1 0.2 0.3 0.4 (j.5 1 3 =]

°C

9 September 2010, Reading UK

analysed with

(a) JRA-25, (b) JMA
operational analysis,
(c) difference btw (a)
and (b) .

Dashed green lines
indicate major change
of physics/assimilation
in JMA realtime

systems. e,

Y



For ENSO prediction

Estimations for forecast skills and

o+
m .
n G systematic errors
< O
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Assessment of potential predictability
with long period re-analysis and hindcast

500-hPa GPH Boreal Summer (JJA) 500-hPa GPH Boreal Winter (DJF)
7500 Z500
Sgrt(R) for 30 years EjQ?Q—ZDUB) Sgrt(R) for 30 years 519?9—2908)
Initial : 05.01 , Lead time : 1 (Jun to Aug) Initial : 10.28 , Lead time : 1 (Dec to Feb)
90N
BON { g ="
30N e
EQ
305
605
gDS T T T T I T T T ' ! ! i ! QDS r T T T T T T T T T 1 T 1
0 30E 60E 90E 120E 150E 180 150W120W 90W 60W 30W O 0 30E B0E 90E 120E 150E 180 150W 120W 90W 60W 30W O
—_ | [ [ [ — [
0.1 0z 04 05 06 0B {ja!] 0!2 o|.4 0.5 06 0.8

N2 1 3 2 2 _ 1 < o \2
sz N ——_Z__ (4 =%)" O =2, (6 =X

S 2 _ 2 _ N 2 cf. Rowell et al. 1995 QJRMS
N Sugi et al. 1997 JMSJ
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Reanalysis for Decadal predictability

Decadal f
orecasting
IPCC * ™"
‘ 20t Century I PCC
.JRA'SS ReanalySiS INTERGOVERMMEMNTAL
(JMA) (NOAA-CIRES) alm'li?gﬂcﬁi‘m
Oera20  ErATS Ay vy
(ECMWF) W1 N
(ECMWF) wMO UNEP
“R1(NCEP-
NCAR)

Long-period reanalysis is necessary for
research of the decadal variability.

ECMWF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years Q’E ‘E:?S s
9 September 2010, Reading UK T ween
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Reanalysis for climate system monitoring

* JMA operational climate monitoring /’ A= =N
utilizes JRA-25/JCDAS, IMA sea 37 )\
surface temperature analysis data m ﬂ}‘\ﬁ\i
(COBE-SST), OLR data (provided by W\ "~/ =) 7/
courtesy of NOAA)... @:{ { [@ '{

H_.ff'r
12-""..f_‘w, [

° JMA as well as CPC/NOAA etc. \\\_ﬁ ) X
routinely issue climate monitoring “xf“\ __//ﬂa;m,f

MONTHLY MEAN WAVE ACTIVITY FLUX AT 200bPa
IN THE NORTHERN HEMISPHERE (Feb. 2010)

re po rtS fOC u S i n g O n g | O b a I Arcows show horizontal component of wave activity fAux.

(Takaya and Nabamura 2001, JAtmos.Sei., 58, 608-627)

Contours show stream function anomalies in an inoterval

atmospheric circulation, Asian B e Negatis el een e shaded

monsoon, ENSO, AQO,

teleconnections...
5‘:2

o)
4

A



Benefit of Reanalysis for Climate Monitoring

K[Merit of re-analysis from a point }ﬁ
of view of climate monitoring Standard deviation of 200-hPa
° Temporal Consistency divergence over Tropics ‘
(homogeneity of records) |... ..
* Global Coverage s-08 | JRA-25 Reanalysis L\MM
\ ®* Comprehensive Archive ) | ! |

—————————————————————————————————————— 1 2.5e—06

 Before JRA-25, it was impossible :
' to diagnose velocity potential o
' (or vertical velocity) in tropics
| . due to temporal inconsistency |
. Of atmosphenc ana|y5|5 i °¢"07 " %ka 1982 198¢ 1986 1955 1990 1992 1994 1996 1998 2000 2002

________________________________________ umnre eSS 6 et/ sma b0 ekl g

2e—06

A Operational Analysis

1e—06




Benefit of Reanalysis for Climate Monitoring

* Homogeneous long-period
dataset enable us to monitor
climate system with high quality.

* Statistics of long-period data
from JRA-25/JCDAS help our
understanding of the
atmospheric variability.




Global warming and Re-analysis

* Surface Temperature Trends
The JRA-25 surface analysis employs a two-dimensional optimum interpolation
scheme where various surface observations are assimilated with first-guess
fields that are diagnostically obtained from upper-air first-guess fields.

Tompasmsurg ancenaly (K]
i E-3 = -
i =

4 | . ——— Ay

o) | | ’ |
" See also,
§ Simmons et al.
5o 2004, JGR
Em m—ry i o7 e Onogi et al.

. . ' Sl e 2007, JMSJ

1o s s e wo s T

Yem <16 08 04 0F 00 01 0OF 04 08 16

Global Temperature Anomaly Distribution of tendency (K/decade)
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ENSO Monitoring

Zonal wind indices over the central equatoral Pacific and
the equatorial Indian Ocean

U200-CP
{ SN=55,
180-125W )
U850-CP
{ 5N-5S,
170W-135W )
2 |-Indian-ocean {upper-troposphere)- -t bl S ER—
----------- AN OO M EOOOn DM B 11
U200-IN {1} I WOV, SN IN 7S P (S PP AL | 1
( 5N-58, T\
80E-100E) "1 ﬁ\ ......
2 - -
]

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 201I 0

Red shades indicate El Nifio periods, and blue shades
indicate La Nifla periods.

fk@\ﬁ

—
JMA/CRIEP
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For Ocean Monitoring

Surface heat flux data from JRA-25/JCDAS are used to estimate the change rate

(upper right panel) of ocean mixed layer temperature due to heat exchange at the

ocean surface. This estimate can be of help to assess the attribution of factors
causing SST variations.

Obs ASSTA [K] (Jul2010 — Jun2010) Net Heat Flux ASSTA [K] (Jul2010 — Jun2010)
60N s ’3"%\ ’g;i : 60N 5% o
et @a — < : L @a —
INTR, o . {w \ 30N y
AP sy BN - ,7/"&\'&/\3% S
EQq o Kl , i EQ ¢ { ﬂqﬁ; Lo
*5 el o 0 P A N
s0s .10 L . » st/ W )5
" ~ i
605 -+ T T T — —— : 60S T T T T — T
BOE 120E 180 120W 5OW 6OE 120E 180 120W 60w 0
-1.6 -08 -04 -0.2 0 Q.2 0.4 Dm m# -0z 0 Q.2 0.4 Dw
ShortWave Rad. Flux Anm. [W/m®] (Jul2010 — Jun201Q) Latent Heat Flux Anm. [W/m‘] (Jul2010 - Jun2010)
60N . et N f"‘—\,,ﬁj/q\‘;- = 60N 1 P Pev . e .‘\f
X ®° 7 qﬁ’/h N " i %;‘)‘"' L { : 1% & \L %f’u 4!;’;3&
30N 4 %,v\ rf o ,“9\\ g P 30N+ ? — _ ?;' )
e REIT  an S o
{ ¥ - = - .a’ 5l —
ol ol M e | | ol TN
sos] /0 TN e 308 '{3. \ |
"1 Ve W by
) “"5’- ag}" _ ;‘/r ; -
60S : . : ; Y 60S . . : . —
BOE 1Z0E 180 120W 60w o 6OE 120E 180 120W B6OW 0
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Climate monitoring service with Re-analysis data
- Advisory Panel on Extreme Climate Events -
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Advisory Panel on Extreme Climate Events

Discussion at Advisory Panel Press release on extreme
on Extreme Climate Events events

General public
Policy maker
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Briefing for press
about AO in 2009/10 winter
(broadcast news)
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Introduction

Overview of JRA-25 Re-analysis
Applications using reanalysis data and its benefit

e Monthly to Decadal Forecasting
— One-month forecasts
— El Nifio & seasonal outlook
— Decadal forecasts

e Climate system monitoring

e Climate information based on reanalysis
Reanalysis as a tool for research and studies
Status of JRA-55
Summary
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Reanalysis as a tool for researches and studies

* Understanding of

mechanisms of the climate
predictions. community

* Countless studies of the
used reanalysis data and - -
reveal the mechanisms.

®* These are certainly great
help for the operational

variability is the first step of I
meteorology and climatology
forecast community.
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Challenges in future reanalyses

Extended reanalysis period

e Data recovery, Quality Control, High quality boundary conditions, ...

= Better handling of changing observing system

e Adaptive tuning of error statistics
e Reanalysis using a fixed observing system as an alternative approach
e |dentification of key observing system for climate monitoring

Better representation of interactions with climate

subsystems (land, ocean, cryosphere)
e Coupled system reanalysis

= Reliable uncertainty estimates

e Ensemble-based data assimilation system (EnDA, EnKF, ...)
e Comparison between available reanalysis datasets

ECMWEF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years
9 September 2010, Reading UK




20th century reanalysis (NOAA-CIRES)

EEREIAR
period

Assimilation
method

Assimilation
model

Observation
(surface
pressure only)

Boundary

condition

e V1:1908-1958
e \V2:1871-2008

e Ensemble Kalman Filter
(EnKF) with 56 members

e NCEP’S Climate Forecast
System (T62L28)

¢ |SPD Ver. 2
¢ |COADS Ver 2.4 (1952-2006)
¢ |COADS Ver 2.5 (1971-1951)

e HadISST
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Number of pressure obs in each month poleward of 20°N

Black = reﬂuires Extensive digitization
(GHCN at daily)

Pink = NCDC CDMP, US Marine Met Journal,
and USHWM after QC

Blue = available now (ICOADS Release 2.1,
Kobe2001,German Marine,Int. Stations)

Red = available in COADS Release 1,
NCDC and NCAR stations
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Compo et al., 2006, BAMS

http://www.esrl.noaa.gov/psd/data/gridded/data.20thC_Rean.html
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A2t Status of JRA-55 (1)

JMA/CRIEPI

Global analysis

Compared with JRA-25

eLonger Period (1958-2012)
eHigher resolution

e atest assimilation system
with the latest model

eEnhanced QC
*More conventional data

e Adjustment of background
error for a gap between

satellite and no-satellite eras.

providing a fundamental data set for

>

VVYVYVYY

researches on climate change and decadal
variability in the last half century
—> Global Warming

real-time climate monitoring

verification of seasonal forecast and climate
models

atmospheric forcing fields for ocean data
assimilation

chemical transport simulations

carbon cycle simulations

water resource management

estimation of renewable energy resources
severe weather risk assessment —

andma rf’ig{nﬂﬁgs%‘a
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JMA/CRIEPI

JRA-25 (1979-2004) JRA-55 (1958-2012)
Resolution T106L40 (~120km) TL319L60 (~60km)
(top layer at 0.4 hPa) (top layer at 0.1 hPa)
Time integration Eularian Semi-Lagrangian
Assimilation 4D-Var
scheme 3D-Var (with T106 inner model)
B matrix Constant lefere.nt B matrlce§ for
pre-satellite and satellite eras
Bias correction Radiation bias only RAOBCORE v1.4
(radiosonde) (Andrae et al., 2004) (Haimberger, 2007, J. Climate)
Bias correction
(radiances) Offline Variational Bias Correction
For satellite
Line absorption Line absorption
Long-wave Statistical band model
radiation Water vapor continuum

e-type

Table lookup + K-distribution
Water vapor continuum




Tuning of background error covariance matrix

S 7500 Bias (m) Z500 RMS Difference (m) S

Difference between
satellite denial experiment and control
(using all available observations)

3‘

No tuning

B matrix is multiplied by 1.8

Klmportance of B matrix in a sparse
observing system

\

How to estimate a reliable B matrix?

EnKF, ENDA, ...
- J

itic regions from days to years fﬂﬁ&?ﬁ s




JRA-55 project schedule

Oct 2010 Mar 2012
(HPC to be replaced)
Jul 2010 Mar 2011 Mar 2012
(HPC to be replaced)
Jul 2012 Mar 2013
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1960 1970 1980 1990 2000 2010
Year
e Jul2010 start of Stream B
e QOct 2010 start of Stream A
e Early 2013 completion of production
« Mid 2013 product release
— Production will be continued as a new JCDAS
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Re-examination of extreme event :
Typhoon Vera (Isewan tyhpoon) ( 1959 ) forecasts

Surface Weather Map | 34
21 JST (Japan Standard Time); TR
2 GSe}lQ >9 . R
(. wli S _
Ve [ i Nagoya ]
. o Sof (9 Isewan bay
II f" I.' 173
- « k5 | 929 hPa at landfall
~1{__ (18 ST, 26 Sep)

g8 Case studies of past devastating events
T with reanalysis would be of great help for
planning of disaster prevention,
and decision making in case of disasters.

:?"'-.,k 895 hPa recorded
. ; (15 JST, 23 Sep)

ﬁ!’l’-&l *q%‘
*
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Typhoon Vera 1959 forecast with JMA non-hydrostatic model
Accumulated 24-hr Rainfall (1959.09.26,00UTC-1959.09.27,00UTC)

Observation | Forecast




Summary

® Reanalysis

based on maximally available observation data with enhanced QC
continuously produced analysis data for a long period with the latest analysis
system

Best estimates or proxies of the truth with homogenous constant quality

Applications of reanalysis

® Reanalysis is widely used with forecasting system.

— Initials for long-range predictions and for hindcasts

— Forcing data in ocean data assimilation

— Verification in extended and long-range forecasts predictability
— Inherent changes of predictability

® Climate monitoring

— Extreme events

— Decadal variations and global warming



Summary -continued-

As tools for research

Interactions between production and utilization of reanalysis promote
further improvements in reanalysis and research activity.

Future subjects

Flow dependency analysis

EnKF --- combination of reanalysis and predictability
Reanalysis for decadal-scale variation

JRA-55 in JMA

Successor of JRA-25

Development of predictability

assessment of predictability for extreme event, Isewan-typhoon

® Reanalysis needs to follow the advancement of forecast system

Need to producing reanalysis data repeatedly



Thank you for your kind attention.

And thanks to
Mr. Y. Takaya
Mr. S. Kobayashi
for preparing this material

ECMWEF Annual Seminar 2010: Predictability in the European and Atlantic regions from days to years
9 September 2010, Reading UK




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Seasonal Forecast System �with JRA-25/JCDAS
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Challenges in future reanalyses
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Tuning of background error covariance matrix
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Typhoon Vera 1959 forecast with JMA non-hydrostatic model�Accumulated 24-hr Rainfall  (1959.09.26,00UTC-1959.09.27,00UTC)
	Slide Number 53
	Slide Number 54
	Slide Number 55

