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NFERI N, ke LTt >ay =27 + ® YOPP
« MOSAIC 12 5 T F404E B L& L 72 ASRv3
O FE B A& iz, Reichle (NASA) X
MERRA-20DFEH 72 4 7 b (MERRA-2 Land) &
DWW, BHITELEL Bk 2T T 7 VAATTT
% 2 L CRIEREOUEN R SNz, Rk h o EiE
ESZBEAUOGEENE SR TH 2, 5%
GPM ZDHFIFIC & 0 EfEEANDIAR Z IR L 7z v,
AAERE Tl N8 7 R 7B TT A=V DS LG
ODTWEEETFHERZ, 20 X5 BHR%E ASRv3®
MERRA-2 Land T CT& 2 L R, 72
SHEEL T, Sl TIEEBORS « MErEmT A E
B i, AR 2 S s L5
o T &2 birs, HMEREBE/IIFED CMIP &1L
TIED B 5 & 5 RIS %EZT Tz, (KEFIH)
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3.5 HErOEH

Kz yvarTid, BENTT—5 OIGHER L L
T, HERY AT AD TN F T HEEZDORKEE
SETOFMAN» S, BAETREZ ALY — (EJ, K
%) ORT v v VIHIIEO RSB O % T,
BRZ 2 & DFERN D o Tz, TEFERIIIE, K
A Y —FFRIIH50MF L, HiESEOR LY v a >y (O
AR T 6 1) 1CHN2 L FRBPKIE ML T8
D, FHEFFIHOEENERETE 2D,
R O Von Schuckmann (Mercator Ocean,
7T YA) oI, WA E Vo IR = 4o
F—IPEZFHIIZ DWW T OFERDN B o Tz, RIRAY L TUE
2 biE, @M SR TR S HIERD T 3oL ¥ — I &
L LCHHiT RETH D, WG OZ{b» o
IANF T OHEENS T E 2 DT, R H
KO AN F NG OHEICERESBE 2RI L
LAVANCY g WA

Buizza (ECMWF) & ECMWF OZEREFH I
B 2 BN 7 — 8 OFRAGNC O W THg Uiz, il
FHPFEHTIEICTB WV TIEET TV ORGP R
DFEZEDLDHEEDOHTFTHWNPLETDHD,
ECMWF Tz 0o##ifE & L TR (ERA-
Interim) M OVFEEFHENT (ORASS) 2SI ST
5. HYROIGAME LT, 79y 7 VFRICED
HERTFHEHR DR (Extreme Forecast Index ;
Lalaurette 2003) %, SHZEHFICET 2 FHIA F 1
DOFHMIENH Y, FITIZ NS DEME T —5 L LT
JEE I EERRE 2RI L TWD Z EARE N,
Kaspar (K4 V&RE) 3, HAEWEL AL ¥—
B IT S ST T — 8 OFATREEIC DWW T
FmeiTolk, WEORAVIIBT 5 3 V¥ —BoR
DEHUFED, B A VSRR RS FERE iR D L H
S LB /M - Jm 7= 2o w2 —Y—
(BURHEC BB ERE) » 5 0Muab Aty
LTw3, LaLads, EROSIREBERZELS CFH
HAENTWREH T — Tld, SCHIFEEM & B S
RN TB D RFELLT L A HEE S W,
B OBHIRAR - KIEZ I X 0 B 0O 57— 235
TEBRVWHEAEDR D 2FOHEHT, 2—YP—D=—X1Z
52D BASHEME D E W IHEROFEHEH R & v S FEDS
b5, FEEEMANTIE, ZEH - BRGNS E O iR
BRIE DREH % FHESRME L & bIciRftafgE s o T2
DX S EORIICEER S 2 ATREEL D D, Ak
TERINBESD 7 7 > ¥ TEHS W ISR
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oY =7 (UERRA) OHIERFNC OB A%
FRE N,

Z DA, PR CRBLS 7RSS B E O
FniAa (folding) FRHR Z2M#1 A4V > BIHICREEL,
o, o> EMZMLE CORRER - AV 7 —5 %
Ly M ELTIREET 2 2 L TREFEROEBICB T %
7 — % OFRMENS % 5 2 & 2R LREL, A
FEORT > v v VEHEE Y & U CH_E RO RN
M 217w, RHEEME2HEE T 23 A Tbh T
3 ZEERTREN DT,

ZD &S, KREEED AL S F 23N F—T5 -
AKX F TRER e I B W CHRIEN 7 — 2 OF s
EHADOOH Y, SHREZEEIC LD ERERE CREEE
BT — 2 ICN T B = — ARFICE £ 5 L RS
nTwz, LarLliuds, KAEESHOHEMK T
OFIAE (FRCHEENRET ALY —0HE) 2SR
MTF =217 78 AT 52 ERESH TR, THEHE
P BT 2 IEROREE b R+ Th 2 FOFHE HIF
FHh oIS N, BIRES CIIERN 7 — 2 OIERE
EMAEDI S 2 =7 =y a P RELTVRE I LD
HETH 5. SHREWNT OMERE - FIHE OXFEL
By FHENTT — & DIEZ 2 3B B W TRIRIY - 2h%
BRSNS L5125 2 & 2 L2,

(J&H & - /IWsbh )

4, NRXIWVT A RAAyar

2HEFHBRD ANV T 4 A vy arTlE, B
BT D WHFRIC B 2 38D & [URSERS - IS ICB T
LIERIF]H £ ] L@ T Terblanche (WCRP
HRE) OFs0b LS Tb:, FEETER
STl R CHHICEANY) a—F 2 —>H L Ea2—
THIEEHNELT, UTO5AD/AY) A MDZ
DEFEF 2K L CHmETT- 7.
(1) Schulz (EUMETSAT) : ##]
(2) Pawson (NASA) : 57— [EHMk
(3) Mariotti (NOAA) : 7 IVEIFE
(4) bk ([T @ Al E R
(5) Pinty (BINZFEES) ©IGHFIH

TREA L LTI, HERS 2T AT SO T
FE e U CHEREIC 2 2T, AU e FgERE S T
FEFERE RO TR HE T EN 2 8 & 2 ks SkkX 7%
7 7a—F (fEEEL, KK - e - BEA = RN [E
165 a2 08N H 5 2 L, FRERERCLS
T — Y FROENNAEN T — 8 REERINCARE - 2T
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TLZENFETHL 2L, FENT—5 OFEL LW
& o AR NI BZERBY LT S 2 =7 4 —
DOEOBERZHDIEHENLETH 2 T L ENIRR S
7z, (ipiEsk)

5. &
BHEHOEREER T, X7y a v OEERYT

R—=F—lZkoTFLwonlkkrsya iBoOFRE-

Heam OB A S 41, FERATE aAE BRI

B 7- T 2 IS RIE S 52 0 OIS DR E L

7o. AR ¥ E %507,

- FHfRAT B A HIER > X 7 A AT O A
T, WRETAHHOES G U THRZ 58
e AT LT TaY 7 N RERTS [77 3
V—] o (RFEH & L Tk JRA-55, JRA-
55C, JRA-55AMIP, JRA-55CHS ® 7 7 3 V) —
(Kobayashi et al. 2014 ; Masunaga el al. 2018)
EERAL, SHEEMECICHRHZRXETE2 L5
KeX KT 70 7 7 N BER T RETH 5.

HEFTOBABBEEILT 502, T VA
¥ a2 —, BT -2 OFE - FIRIE - SEEEY
YL, BT —5 &y b OFHATRERI 2 i
fpo CRRET 2 Z EWEETH S,

* REK OVBEEREFTAR 70 2 = 7 b ORhE
BleBE 2 235, K& - WP - B EJE Lo
By R 7 LT ORBT 2 [AROFYYE, 2
1, RIHE R OB R OGS & (2T & Th
5.

« SURZER L BORULE S B8 2 BT OF A 2 150
272X, T OB O#Y) 2 E Ak b iEEE
ERITD ZENEETH 5, (HARESR)

6. Bh)IC

ZOEHTIE, [HIBKS X 7 2 F# | R0
ToWPSEBAFE, FEERNT O SR AR R 2B 57— O
T—=FVAF 2 —EA OO OFUHE, I3
=7 4 — VOV TORBEMHE R e Y = 7 b DE
Mz & 5 RO S, BIREERIIC 81 k% &
WEIORREDRE S Nz, £72, FAMBNTOE T 2035
D72 HIZEL D fHEe < & FEIC O W THEFR LR Th
iz, 5%, BN OF A %2 KB e S EEE» 5
I 4T B BORERE 75 ERIA W EF TS 2 72012
i3, BIREEIOMERED S LT, TR DOFREICHD A
ATOL ZEBBBERARTH S,
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SEHAENC BT AHD AL, BARO RO
FEREAFKIBOIDICFERRNE NS oz, B
12, ECMWF T, [HiBRs X 7 AP | #E2 A
V7 BV B BUEIRNT P > A 7 & TFS % 8%
E LB BRE - WP - LS, SOBORKE O
FADY ETHELAED STV 3, BSFORFE 2
FEEIY TR L LTh2HKES ¥ %3 ECMWF
DMBIIOFES 2 AF S BN D 27255, 2L TZ
D—E]E LT, HX OB E2ERY >4 > 7nic
L 2ETFHROVILE £ L CHY, ZOFETHE304E
EHi» 545 H E THEMLUSY 5 H S Buizza
(ECMWF) O ECHAShz, 29 LEeRBED
d4PDF (Mizuta ef al. 2017) OFEREHF 2 5 Y
AT LADIAIC LD, S E T 2 MRIEHRHHR S
TENE ERR DD, % L CRBEZESRS S LI04ER]
WZREE 7270 51X & B ITHTE o 1o D v % AR I B ¢
X322 s, RBLOSHETT 2 h ORI RFEH
V227 2T AR E AN B RIRANCTEE T
% ¥ AT NEEIC AR D Mg 2SI S TR o
7z,

RIEN D 6 [ FEHERATER S HIIH 5 S 7 ¥ 7
TOENIEESN TV, ZORE TICHARDREW
FEMATFICFEL, ZORE 2T mD > THE
TAWSE L TE B L RIES.

(drpREsk « vl w)

E
AREHEANOHFE L, BHFE1THO07282 & /M k
73, 17HO01159% 5 JEH () 23, 16K055487%> & B i
2, RA N [H] BEAHE4 »OFED, Fhehnx
BrEzT., ZO%EED T#W LT,

ME—E

20CR : 20th Century Reanalysis

ADNET : ADNET Systems, Inc.

ALERA2 : AFES-LETKF experimental
reanalysis 2

AMOC : Atlantic Meridional Overturning Circulation

ASCAT : Advanced Scatterometer

ASR : Arctic System Reanalysis

AVHRR : Advanced Very High Resolution Radiometer

BIRA-IASB : Royal Belgian Institute for Space Aer-
onomy

ensemble

C3S : Copernicus Climate Change Service
CAMS : Copernicus Atmospheric Monitoring Service
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CERA : Coupled ERA

CERA-20C : Coupled European Reanalysis of 20th cen-
tury

CFS : Climate Forecast System

CFSR : Climate Forecast System Reanalysis

CMA : China Meteorological Administration

CMCC : Euro-Mediterranean Center
Change

on Climate

CMIP : Coupled Model Intercomparison Project

COBE-SST : Centennial Observation-Based Estimates
of SST

CRA : CMA Reanalysis

d4PDF : Database for Policy Decision Making for
Future Climate Change

ECCO : Estimating the Circulation and Climate of the
Ocean

ECMWF : European Centre for
Weather Forecasts

Medium-Range

EMC : Environmental Modeling Center

ENSO : El Nifio-Southern Oscillation

ERA : ECMWF Reanalysis

ERA-20C : European 20th Century Reanalysis

ERA-Clim2 : European Reanalysis of Global Climate
Observations 2

EU : European Union

EUMETSAT : European Organisation for the Exploita-
tion of Meteorological Satellites

EURO4M : European Reanalysis and Observations for
Monitoring

GEFS : Global Ensemble Forecast System

GFS : Global Forecast System

GMADO : Global Modeling and Assimilation Office

GNSS : Global Navigation Satellite System

GODAE : Global Ocean Data Assimilation Experiment

GPM : Global Precipitation Measurement

GSI : Gridpoint Statistical Interpolation

HErZ : Hans-Ertel Centre for Weather Research

Hybrid DA : Hybrid Data Assimilation

IBM : International Business Machines Corporation

ICOADS : International research community in prod-
ucts of the Comprehensive Ocean-Atmosphere Data
Set

IESA : Integrated Earth system analysis

IFS : Integrated Forecasting System

JAMSTEC : Japan Agency for Marine-Earth Science
and Technology

JRA-3Q : Japanese Reanalysis for Three Quarters of a
Century

JRA-55 : Japanese 55-year Reanalysis
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JRA-55AMIP : JRA-55 AMIP run

JRA-55C : JRA-55 using Conventional data only

JRA-55CHS : JRA-55C with high-resolution SST

LOVECLIM : LOch-Vecode-Echilt-CLio—aglsm Model

MARS : Meteorological Archival and Retrieval System

MERRA : Modern-Era Retrospective analysis for
Research and Applications

MGDSST : Merged Satellite and In-situ data Global
Daily Sea Surface Temperature

MOSAIC : Multidisciplinary drifting Observatory for
the Study of Arctic Climate

NASA : National Aeronautics and Space Administra-
tion

NCAR : National Center for Atmospheric Research

NCEP : National Centers for Environmental Prediction

NOAA : National Oceanic and Atmospheric Adminis-
tration

ORA-IP : Ocean Reanalysis Intercomparison Project

ORAS 5 : Ocean ReAnalysis System 5

RAOBCORE : the Radiosonde Observation Correction
Using Reanalyses

SMMR : Scanning Multi-channel
Radiometer

Microwave

SPARC : Stratosphere-troposphere Processes And
their Role in Climate, a core project of the WCRP

S-RIP : SPARC Reanalysis Intercomparison Project

SSM/I : Special Sensor of Microwave Imager

SSMIS : The Special Sensor Microwave Imager/
Sounder

SST : Sea Surface Temperature

TIGGE : THORPEX Interactive Grand Global Ensem-
ble

TIRA : WCRP Task Team for the Intercomparison of
Reanalyses

UERRA : Uncertainties in Ensembles of Regional
Reanalysis

WCRP : World Climate Research Programme

YOPP : Year of Polar Prediction

s £ X B

Balmaseda, M. A. et al., 2015: The Ocean Reanalyses
Intercomparison Project (ORA-IP). J. Oper.
Oceanogr., 8, doi:10.1080/1755876X.2015.1022329.

Bengtsson, L. and J. Shukla, 1988: Integration of space
and in situ observations to study global climate
change. Bull. Amer. Meteor. Soc., 69, 1130-1143.

Bromwich, D.H. et al., 2018: The Arctic System
Reanalysis version 2 . Bull. Amer. Meteor. Soc., 99,
doi:10.1175/BAMS-D-16-0215.1.

2018 46 H

Buizza, R. et al., 2018: Advancing global & regional
reanalyses. Bull. Amer. Meteor. Soc., doi:10.1175/
BAMS-D-17-0312.1.

Franke, J., S. Bronnimann, J. Bhend and Y. Brugnara,
2017: A monthly global paleo-reanalysis of the atmo-
sphere from 1600 to 2005 for studying past climatic
variations. Sci. Data, 4, doi:10.1038/sdata.2017.76.

Fujiwara, M. et al., 2017: Introduction to the SPARC
Reanalysis Intercomparison Project (S-RIP) and
overview of the reanalysis systems. Atmos. Chem.
Phys., 17, 1417-1452.

Ishii, M., A. Shouji, S. Sugimoto and T. Matsumoto,
2005: Objective analyses of sea-surface temperature
and marine meteorological variables for the 20th
century using ICOADS and the Kobe Collection. Int. J.
Climatol., 25, 865-879.

Karl, T. R., A. Arguez, B. Huang, J. H. Lawrimore, J. R.
McMahon, M. J. Menne, T.C. Peterson, R.S. Vose
and H. Zhang, 2015: Possible artifacts of data biases
in the recent global surface warming hiatus. Science,
348, 1469-1472.

Kobayashi, C. ef al., 2014: Preliminary results of the
JRA-55C, an atmospheric reanalysis assimilating
conventional observations only. SOLA, 10, 78-82.

Kobayashi, S. et al., 2015 The JRA-55 Reanalysis:
General specifications and basic characteristics. J.
Meteor. Soc. Japan, 93, 5-48.

SIS, BOBGZ, BEE dE, 2006 D #ESA 7 0
B, HERIERE R OBSGE T — 5 % Hwiz g
BRH BN AR, WRERER, 73, S1-S18.

Lalaurette, F., 2003: Early detection of abnormal
weather conditions using a probabilistic extreme
forecast index. Quart. J. Roy. Meteor. Soc., 129, 3037~
3057.

Masunaga, R., H. Nakamura, H. Kamahori, K. Onogi
and S. Okajima, 2018: JRA-55CHS: An atmospheric
reanalysis produced with high-resolution SST.
SOLA, 14, 6-13.

Mizuta, R. et al., 2017: Over 5,000 years of ensemble
future climate simulations by 60-km global and 20—
km regional atmospheric models. Bull. Amer. Meteor.
Soc., 98, 1383-1398.

KRIFAFBEIZ 2>, 2012 @ £ 4 [8] WCRP FEAEAT RS 5EH
#. K%, 59, 1007-1016.

Trenberth, K. E. and J.G. Olson, 1988: An evaluation
and intercomparison of global analyses from the
National Meteorological Center and the European
Centre for Medium Range Weather Forecasts. Bull.
Amer. Meteor. Soc., 69, 1047-1057.

57



