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e Global warming and tropical circulation
* Global spectral energetics
« Blocking and abnormal weather
« Dynamics of baroclinic waves
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 Regional modeling using WRF3.0
|« Urban climate modeling
|« Meso-scale precipitation system
« GPS and data assimilation
« Surface heat budget and radiation
* Real-time prediction system




« Data analysis
 Dynamical theories
 Numerical Modeling




Global warming and Arctic Oscilation
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Arctic Oscillation
Singular eigenmode theory

AO (DJF) Eigenmode

Barotropic Height Barotropic Height

Arctic Oscillation (DIF) E O F - 1 EV P - 1 Standing eigenmode EVP-1




Predictions of the AO Index

Arctic Oscillation Index
Barotropic Component of the Atmosphere

Ensemble predctions from {2006110100}
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Ensemble Prediction by Stochastic Physics

PC Cluster Experiment
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RMSE for EKF and EnKF

Data Assimilation Test
By Kalman Filter and
Ensemble Kalman Filter

Barotropic S-Model

at University of Taukuba
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Collaborations

JMA: Thorpex Ensemble prediction technigue
FRCGC: Arctic Oscillation studies

IARC: Global change connection to the Arctic
MRI: Data assimilation and Kalman filter
CCSR: NICAM by PACS-CS

NIPR: Arctic process studies

Weather News: Prediction of AO

Pukyong National University:Ice dynamics



O © #3

Realtime weather
prediction sysytem

1. WRF-V2.2 with

FRERR)
urban model w(ag@v Haw
2. Analysis and e
o . . [T
assimilation

RRAVI-

T

3. Initial data by
theJMA/GPV data

=
& 9 wf Tuk1-k

JMA/GPV WPS WRF

|




WRF simulation of Typhoon
(900Z-3-Sep-2007)
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WRF with PACS-CS Weather map by JMA



Simulation of meso-scale heavy rain
with WRF
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Extreme record hot in Aug. 2007
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Urban effects on

local clouds




<@> Collaborations with other Divisions

e Division of Computational Informatics
=> JMA/GPV Data archive project

e Division of High Performance Computing Systems
=> NICAM model prediction with PACS-CS

* Division of Particle Physics and Astrophysics
=> Seminars on fluid dynamics and radiation
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GPV/IMA
Top Page

GPV/JMA Archive: Home

GPV/IMA Archive

Data by Japan Meteorological Agency
Contents Provided by the Center for Computational Sciences
University of Tsukuba

About the archive

This Archive offers the daily operational weather forecasting data provided by the Japan Meteorological Agency
(JMA). The data are called Grid Point Values (GPV). The Archive is maintained by the Center for
Computational Sci Uni of Tsukuba, for the purpose of scientific development of the weather and
climate forecasting technology. All weather maps posted here are the product by the CCS, University of
Tsukuba, Japan

Files stored

In the Archive, there are six kinds of IMA/GPV data, i.e., global spectral model data (gsm_jma), regional
spectral model data (rsm_jma), meso-scale non-hydrostatic model data (msm_jma), weekly ensemble forecast
data ble_week_jma), hl ble forecast data (ensemble_month_jma), and seasonal ensemble
forecast data (ensemble_3month_jma). Those GPV data are stored in subdirectories describing the date
(yyyymmdd00) when the data are d. The dated subdi ies are bined in the main directory
describing the year,

Notice: Due to the system upgrade of IMA, the lution and format of the GPV data have changed after March
1, 2006. Refer to the appropriate documents issued by JMA.

http://gpvima.ces.hpee.jp/ gpvima/index html
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JRA-25 Archive

Japanese Re-Analysis 25 Years

Data by Japan Meteorological Agency
Contents Provided by the Center for Computational Scie
University of Tsukuba

About the archive

This Archive offers the state-of-the-art long-term reanalysis of global weather data in
provided by the Japan Meteorological Agency (JMA) and Central Research Institute
(CRIEPI), The data are called Japanese Re-Analysis 25 Years (JRA-25) starting from
update in realtime. The Archive is maintained by the Center for Computational Scien
for the purpose of scientific development of the weather and climate forecasting tech
posted here are the product by the CCS, University of Tsukuba, Japan

Files stored

In the Archive, there are two kinds of JRA-25 datasets: anl_p25 and anl_chipsi25. Tt
meteorological variables of temperature, height, wind, or humidity, and the latter con
as vertical-p velocity, vorticity and divergence. The data arc stored in monthly subdir
files are stored with the name (type.yyyymmddhh) designating the data type, (anl_p2
month, date, and hour (00 06 12 18 UTC). The dated subdirectories are combined in
describing the year.

Notice: The data provided here is a low lution data (2.5 by 2.5 grids), and high-n
are available on request. Refer to the appropriate documents issued by JMA.

Further additions of weather and climate data are in preparation.

Sample Images
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Restrictions and conditions

Collaboration with Computational INfOrmatiCs i mmsccsmes s : 2008/11/24



Product released by CCS

JMA Week Ensemble Forecast JMA Week Ensemble Forecast (Z500)
20050401 ZUTC +000hr
0200504017 1Z2U0TC 4+000hr

Seq Level Pressure (Spaghett)
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Realtime animations

850 hPa Specific Humidity (g/kg)

Sea-level Pressure (hPa)




Collaboration with HPC Systems
NICAM Glevel-0
Glevel-5: A x=250km

by PACS-CS Glevel-6: Ax=120km
Glevel-7: Ax= 60km
Glevel-8: Ax= 28km
Glevel-9: Ax= 14km
Glevel-10: Ax= 7km
Glevel-11: A x=3. 5km

Original Icosahedron

Satoh et al. CCSR

Glevel-1 Glevel-5




Run-#

Run-01
Run-02
Run-03
Run-04
Run-05
Run-06
Run-07
Run-08
Run-09
Run-10
Run-11

NICAM model run with PACS-CS

g-level r-level node #
250-km 0010-region 001-node
250-km 0010-region 005-node
250-km 0010-region 010-node
250-km 0040-region 010-node
250-km 0040-region 040-node
250-km 0160-region 040-node
250-km 0160-region 160-node
250-km 2560-region 160-node
250-km 2560-region 256-node
120-km 0160-region 160-node
120-km 2560-region 256-node

(by Satoh et al )

status S :1=2007.03.18.12: 1=24h : gsm
done
500
done 3
done
- 3
done
1] 100 200 “I“
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done sip : 1=2007.03,19.12: t=30h : gsm
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-50 .
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slp : 1=2007.03.19.12: t=36h : gsm

slp : i=2007.03.19.12: t=24h : nicam

98800 101000 103200

slp : =2007.03.19.12: t=42h : nicam




NICAM by PACS-CS
Run-07 250-km 0160-region 160-node

500 hPa Height SLP

NICAM 200710231 2Z4+0HR 2007.03.214+000

(CPU allocation: 730 hours/year)
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Future Plan @@,

Prediction model for the Arctic Oscillation

Ensemble Kalman filter using the barotropic S-model
Numerical experiments with NICAM

Urban climate simulation with the regional model WRF
Organize a regular session in Earth and Planet Conventions
Organize a special session in Meteorological Society of Japan
Organize an International Symposium on the Arctic Regions
Collaboration with National Institutes and IARC/UAF
Organize the Meteorological Research Consortium
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Tanaka, H. L. and Koji Terasaki, 2006: Blocking Formation by an Accumulation of Barotropic Energy Exceeding the Rossby Wave Saturation
Level at the Spherical Rhines Scale. J. Meteor.Soc. Japan, 83, 319-332.
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Hayasaki, M., S. Sugata, and H.L. Tanaka 2006: Interannual variations of cold front activity in spring in Mongolia. J. Metor. Soc. Japan, 83,
463-475.

Matsueda, M., M. Kyoda, and H.L. Tanaka 2006: Multi-center grand ensemble using three operational ensemble forecases. SOLA, 2, 33-36.

Tanaka, H.L., D. Nohara, and H.-R. Byun 2006: Numerical simulation of wind hole circulation at Ice Valey in Korea using a simple 2D model.
JMSJ 84, 1073-1084

Terasaki, K. and H.L. Tanaka 2006: Analysis of the 3D energy spectrum and interactions of the general circulation of the atmosphere using
analytical vertical structure functions. (Submitted to JIMSJ).

Terasaki, K. and H.L. Tanaka 2006: Barotropic energy spectrum by the Rossby wavesaturation in the zonal wavenumber domain. SOLA, 3,
25-28..

Watarai, Y. and H.L. Tanaka 2006: Comparison among JRA-25, ERA-40 and NCEP/NCAR reanalysis datasets from the viewpoint of global
energetics. SOLA, 3, 9-12.

Matsueda, M., M. Kyoda, H.L. Tanaka, and T. Tsuyuki 2006: Daily forecast skill of multi-center grand ensemble. SOLA, 3,29-32.

Byun, H.-R., K.-T. Byun, H.L. Tanaka, D. Azzaya, J.-H. Oh, and S. Kim 2006: On the ice control conserving water resources and suppressing
global warming. (Submitted).
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Tsutsui, J. and H.L. Tanaka 2006: Trends in large-scale circulation and thermodynamic structures in the tropics derived from atmospheric
reanalyses and climate change experiments. (Submitted ).

T?nall(ka, H.L. S. Kato, |. Suzuki (2007) A trial of predicting the Arctic Oscillation index using the barotropic S-model. Proc. GCCA-7, Fairbanks
Alaska

Yokoyama, N. and H. L. Tanaka (2007) Seasonal variation of the Arctic Oscillation. Proc. GCCA-7, Fairbanks Alaska

Matsueda, M. M. Kyouda, H. L. Tanaka and T.Tsuyuki (2007) Daily forecast skill of multi-center grand ensemble. Proc. GCCA-7, Fairbanks
Alaska
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http://www.jstage.jst.go.jp/article/jmsj/84/2/84_319/_article/-char/ja/
http://air.geo.tsukuba.ac.jp/~tanaka/papers/paper174.pdf
http://www.jstage.jst.go.jp/article/jmsj/84/3/84_463/_article/-char/ja/
http://www.jstage.jst.go.jp/article/sola/2/0/2_33/_article
http://air.geo.tsukuba.ac.jp/~tanaka/papers/paper182.pdf
http://air.geo.tsukuba.ac.jp/~tanaka/papers/paper183.pdf
http://air.geo.tsukuba.ac.jp/~tanaka/papers/paperxxx.pdf
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Kusaka, H. and H. Hayami (2006) Numerical simulation of local
weather for a high photochemical Oxidant event using the WRF
model. JSME International Journal, Ser. B, vol. 49, p72-77.

H T1&sE (2006) HFTDRREETIILWRFEFRAW-FERI16EH 515
EESROMEIIaL—ar. EALK, No.324, p9-16.

Tomita, T., H. Kusaka, R. Akiyoshi, and Y. Imasato (2007) Thermal
and geometric controls on the rate of surface air temperature
changes in a medium-size, mid-latitude city. Journal of Applied
Meteorology. In press.

Kusaka, H., S. Kataniwa, H. L., Tanaka, F. Kimura, and M. Hara
(2006) Numerical simulation of polar low development over the
Japan sea using the WRF model. 7" WRR Users workshop.

BIRILE - KEWEXN- B FTiEE OG- EHSE - ILAR3E(2006)
ICUC6SIIRE. X5,
ATES=-MREREth- - [REZ -FREZ-RARETF (2007) EB7EWRF
Users workshop#is. X%, 3SASHBHTE.




	Division of Global Environment and Biological Sciences�
	Group Member
	スライド番号 3
	General Circulation Study
	Global warming and Arctic Oscilation
	Arctic Oscillation�Singular eigenmode theory
	Predictions of the AO Index
	Ensemble Prediction by Stochastic Physics
	スライド番号 9
	Collaborations
	スライド番号 11
	WRF simulation of Typhoon �(900Z-3-Sep-2007)
	Simulation of meso-scale heavy rain with WRF
	Extreme record hot in Aug. 2007 
	スライド番号 15
	Urban effects on local clouds
	Collaborations with other Divisions
	GPV/JMA�Top Page
	Product releaseｄ by CCS
	Realtime animations
	スライド番号 21
	NICAM model run with PACS-CS
	NICAM by PACS-CS�Run-07  250-km  0160-region  160-node
	Future Plan
	END��Thanks !
	発表論文リスト 2006-2007 (Tanaka)
	発表論文リスト�（論文，国際会議，会議報告）

