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Sounder) ~DZEHITfF D FEAE B KR O NEFERENRH D Z ERHBN TSN, T b,
JRA-55IZH T HBIEER ORI N T, O LI ICHEINDI DN, SHOFEREL Lz,

Streamfunction at 15N 100hPa DJF Streamfunction ot 45N 100hPa DJF

12

22
n

20
10

18
9

18
8

14
7

12 " Vet o

" ! ‘ & s F
1044/ ‘q...q ! ,.'-. il 1 ._n' /
. 'Y 548 .--‘-. . &
8
1960 1985 1970 1975 1980 1985 1390 1995 2000 2005 2010 #1950 1985 1970 1875 1930 1985 1980 1995 2000 2005 2010
Streamfunction ot 155 100hPa JJA Streamfunction at 455 100hPa JJA

16 8

14 7

12 8

10 5

8 # 4

n Nated ¥ .
P LA 34 /90 bt
T ¥

4 2

2 1

0°1550 1965 1570 1975 1980 1985 1590 1995 2000 2005 2010 ©"1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

(1)-9 100hPalZ 331} B 'E &R BE I D FE ~« A8y (AL : 10°%kg/s)
£ L DJFOJb#EISE, AL DIFOILHE4SE

FEF  JJADFAELSE, AT ¢ JJAD A4

HNJRA-25, FRASJRA-55% 7R d,

W ot 50hPa mm/s (JRA—25 8096) W ot 50hPa mm/s (JRA-55 B09E)

AN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC mJHI FEB MWAR APR MAY JUN JUL MUG SEP DCT NOW DEC

X (1)-10 50hPa@EEIZ BT B2 HIREY ERE RO FEH LI (198070 5 19964F D 17T4E 1))
e+ JRA-25, # @ JRA-55, W hs BRGNP A2 RT,



A-0903-17

3) JRA26ZFNIH LAY v DB

LT T Va2 TR B FEO4 Y VEEB O T, KRONWFEEE L TKRR
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EEBIZHWIZET VT, [RBEUFGEHT CIERK S L2 b K€ 7 /L (MRI-CCM1, Shibata et
al. , (1999)'") Th b, ZOEFLDHFEEY 2—LiT, KKKMEERET AMRI-JMA 98 W3 i
2o THEY, T42068 (K TFRILEE300kn, $NE42/E . fix EJEO0. 01hPa) DORGEZF-> T\ 5, {k
Y o —lid, 49D b FAE, ML JEEE (PSC) ET6fE., Mk — 1o YL ET3HEDORYE — KG %
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B4 (1)-111ZR L7z, 19804E2 H20064FE D& H A 2= Lol &, M OFEFEHELZNZ 2 2 &
IZ& o T, ZEEESZRYBRWIERRIITH D, EHLLOEREROA YV 2EL, 10005
4JODU(R 7 Y VHAD)REDONSA T AR HH 00, Bl & FERBRELLE L TWD ZERSM
Do Bz, BUENCIX19934E A L, 1994428135 X 2 R EEBIN R O 528, Wi o
FRRIZB W T, ZORTFABE I TWD, ZOBRNCR O D R4 Y A 1L19914 0
EFYRKUEKICEDIBELEZONTVDEYN, 22 TiTo7ey a2 b—3ya VERTIZ AL
P —a Y VO FIRPEBEENL THRWICHELL T, EHHD0FERIZE VT H19934F 0 4
VU BREORNRBONERE SN TV Z ST EREV, 72, ERAOD SRS E VT
Hadjinicolaou et al., (2005) ¥DEBRTH. ZO—ERNARLT Y VBB BEHINATWS Z L23E
S <TWnwd, 2O EMnb, JRA-25XERA40IZ KV T S L7 BUH G2 1X, B Y REkIC L D
Ktk —a Y VKT 2 RERBBEREOEALOERNEEN TR, TOHHEG THRE S
ICFETAVNFEERT LAY VI OFRP KM I, BNt v 2ROV NHFR SN
TRV, BN D,
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Deseasonalised 0O, (35N—60N)
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1980OEMRB Y ICHBE SN D Z L E2BHML Tz, Zhit, Hadjinicolaou et al., (2005) ® & 325k
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BEBH, RO, AV UFBEERE L, 1980FE LD TRL TR Y, AUE B HE2E T 14 8 (QB0)
WD ZE#B AR 2O ABETEEH L7 DE KB TRLTWD,

QBOZ R\ BB B oM RSB X D4 Y VIREDE 2 BENL, 6, THEBREOLEH L ExL -
TIEW D A3, 19804E 7 519904 AR T 00T TR RBUAEm A b D, A4V v R BLFEBREX]
TIE. 19804E D B 19904 ML T T TR 2B ER A HE I L TWD 2, 6, THEREDOE
I by, —FH, ~NaF UHEOREZ19THEICHETE LAY o BHLEREX2O# H X, 1980
ENH2006E F TIFIE—EE2HE-> TS, EXILEXRODERZR EDOEIZI v F UV EHOEHNENTH
LZ0T, EEETOF Y COERMENRICE A e S U EOREOEANKELIFELTWNWDLZ &
Nonb,
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a) Total Oy Trend 1980—-2006 b) Total O, Trend 1980-1993
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(a) Surface network (b) GOSAT
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(a) High spatial correlation (b) Low spatial correlation
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AEMET: Agencia Estatal de Meteorologia (Spain)

BoM: The Breau of Meteorology (Australia)

CNR-ICES: International Center for Earth Sciences, Consiglio Nazionale delle Ricerche
(Ttaly)

DNA-TAA: Direccion Nacional del Antartico-Instituto Antartico Argentino (Argentina)

CSIRO: Commonwealth Scientific and Industrial Research Organisation (Australia)

EC: Environment Canada (Canada)

ENEA: Italian National Agency for New Technology, Energy and the Environment (Italy)

FMI: Finnish Meteorological Institute

TAFMS: Ttalian Air Force Meteorological Service (Italy)

ITM: Department of Applied Environmental Science, Stockholm University, (Sweden)

JMA: Japan Meteorological Agency (Japan)

Eco-Mo: Foundation for Promoting Personal Mobility and Ecological Transportation (Japan)

LSCE: Laboratoire des Sciences du Climat et de 1’ Environnement (France)

MGO: Main Geophysical Observatory, Roshydromet (Russian Federation)

MRI: Meteorological Research Institude, JMA (Japan)

NIES: National Institute for Environmental Studies (Japan)

NIWA: National Institute of Water & Atmospheric Research (New Zealand)

NOAA/ESRL: Earth System Research Laboratory, NOAA (USA)

RSE: Ricerca sul Sistema Elettrico (Itary)

Saitama Prefecture (Japan)

SAWS: South African Weather Service (South Africa)

UBA: Umweltbundesamt (Germany)
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N-Africa vs. OMI 0.12(0.15) 0.11(-0.07) —0.11(-0.22) —0.04 (0.05)
vs.SCIA  —0.07 (—-0.07) 0.21(0.19) —0.12(-0.21) 0.18 (0.29)

C-Africa vs.OMI  —0.17 (—0.25) 0.13(-0.05) —-0.19(-0.27) —0.37(—0.50)
vs.SCIA  —0.22 (-0.31) 0.30(0.02) —0.48(—-0.54) —0.33(—043)

S-Africa vs.OMl  —-0.54(-0.73) —-1.17(—-142) —158(-2.80) —0.74(—1.38)
vs.SCIA  —2.16(—247) —-274(-3.02) -342(—-4.73) —-0.54(-1.79)

SE-Asia vs.OMI  —-0.01(-0.32) —0.14(-0.44) 0.16 (—0.09) —0.09 (—0.15)
vs. SCIA 024 (-021) —-0.29(—-0.54) 0.18 (0.16) 0.19 (0.17)
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[Abstract]
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This project aims at developing four Dimensional Data Assimilation (4DDA) systems
for better analyses of the global distribution of carbon dioxides, aerosols and ozone, and
the surface fluxes of related species. These assimilation systems have a common
framework, in which observation data are assimilated into chemical transport models
coupled with general circulation models. Ensemble Kalman Filter (EnKF) scheme is
adopted as the assimilation method for very complicated numerical chemical transport
models, rather than the 4-dimensional variational scheme.

The EnKF scheme was successfully introduced into the data assimilation system for
carbon dioxides. The assimilation of GOSAT observation data is of great concern,
because several similar satellites will be launched to improve and enhance the
observations of carbon dioxides in the future. The assimilation of GOSAT data has
positive impacts on the analysis of the surface flux, if biases of GOSAT data are offset
correctly. The data assimilation system is expected to estimate anthropogenic emissions of
carbon dioxides from satellite observations.

The project conducted a first world-wide trial on data assimilation of space-borne
LIDAR aerosol observations by CALIPSO. The analyzed data of Asian dust “Kosa”
distribution are very consistent with the surface observations at Japanese weather stations
and ground-based LIDAR observations. This will be implemented into operational
“Kosa” prediction system at Japan Meteorological Agency.

Data assimilation systems for ozone are based on chemical transport models, including
very complicated photochemical reactions. This system assimilates several kinds of
satellite observations of total ozone amount (OMI), ozone vertical profiles (MLS) and
related species, while it produces consistent fields of global ozone distribution both in the
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troposphere and the stratosphere. Combined use of different kinds of observation data
greatly improves quality of data assimilation and makes it free from characteristics of
chemical transport models. This system is applicable to the ultra-violet forecast and to
the lower tropospheric air-quality forecast.

In the historical data assimilation, the atmospheric reanalyses are used to drive the
coupled chemical transport-general circulation models and they affect the quality data
assimilation of these constituents. A validation study was made on Brewer-Dobson
circulations (BDC) which control the meridional transports of constituents. The
detrended interannual variability of BDC is, to some degree, correlated between different
reanalyses, but the trend is significantly different among them. JMA’s new reanalysis,
JRA-55 may be more reliable to drive the chemical transport model.
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