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Decadal climate prediction using 4D-VAR data assimilation approach
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It is very recently that decadal climate prediction experiments have been carried out with initialization. As a first step in
decadal prediction, simple initialization approaches have usually been used so far, particularly focusing on ocean states. A
advanced initialization technique is a pressing concern toward further enhancing the decadal predictability by obtaining suitabls
atmospheric and oceanic initial conditions that are compatible with both the model and observations. Here, by employing &
4D-VAR data assimilation approach to initialize the atmosphere-ocean coupled climate model, we attempt to perform ensemble
of decadal hindcast experiments in line with the CMIP5 protocol. We perform full-field initialization rather than anomaly
initialization and assimilate the atmospheric states together with the ocean states. We can validate the predictive skills in th
atmosphere and ocean temperature hindcasts in some areas and, roughly speaking, the spatial patterns of the hindcast sl
are similar to those of the multi-model ensembles of the CMIP5 decadal hindcasts. While our assimilation system has bee
developed originally for the purpose of seasonal-to-interannual climate simulations and we use 9-month assimilation window ir
these experiments, the hindcast results suggest that the atmosphere and ocean states associated with low-frequency variat
beyond annual timescales can also be effectively initialized through the iterations of the forward and backward runs of the 4D
VAR data assimilation.
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Assimilation of TRMM-PR bright band heights
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BRI E TRMM O PRE VY DT —ZEw k 2A23ICE8FE N5, 7I4 MY REERZSKIROEZEH &
ELUIEEMEERZET T 720 7 T4 bNY RiZ, B IS O L —R—TZa—%19, 754 MV REER,
THAARHT & O LEIH 5 OC @ EDOEE m FICHIET % T EAVAISN TV 5 (Harris et al. 2000) TRMM PRD 77 )L 31 X Ly
(Awaka et al. 2009)c BT, 7T A bNY FEEIdAE - HBRFSFAR OREEE L ik « 75 1 oSy RIEB O L O
FZEORIESHANOEL L UCEHEINS . 754 b3 RO HRHT DB O OCEEMEDN T VB D, 7
FTA M\ REERRIEZRBN TS5, 754 MY REERE, B LODROVEEBINZH7TT 2EHERT—XT
B, INZEFEETIUIHNREELD W\ LT 2 ReEDN D 5, HEOMGTIEE X EICHERIEOT— 2R TN, KIE
DFULIZEE G ENE D, UKL, 794 Y REEREZRICHSLEERIET—2TH0D, BHEENRETH
LidA A TH %,

BB THWI T — & [F(Ly AT L. ALEDAS2 (Enomoto et al. 2013)%, 1Bk R 2 L—Z KRG AIEERE T )V AFES
IRl 7 >0 TIIVERA V< > T 1)V Z (LETKF) ZiEH L7c6 D THh %, AFESOFREEIE T119L48 OKF- 112, #h
H48/8) T, 7 Y I NVEIZ63TH S, COVATLEMHALUTERENET =%ty ~ ALERA2 2751 k
NV REEENZEIL L TOWERWSIRERE Lz, 794 Y REEICBUTROXS BUHEEHLE, £, &757—
RZIZT 5 A RN REEIC 500 mZ2HNA s BB % 0C OGIREIH & His Uz, XIC, BRI O@EEE DO/ R %
B, BIEAMZIRS 3728, AEHMNCER 0SEICEENS T — 2 R MO EAR D E T Ul ZER L, 1
WD ¢~ RIC K &7z T LETKF O AJTERICE R L T2,

2010E L HD 1M ARID T Z A4 MY REE T — 2 OFHIENE 2572986 i#EIHIEIL 61905TH %, 7 —X 1L, 35N-35S
DR N UGS IR DA LTV 5, ZFETH B FERIZZ K OF— 2 30N{HEDWE E EichHi L TED, Ab—
LEZw 7 EORSKIEICHES BEICHINT 5 T & &R L TW5 (Yamamoto et al. 2006) 775ED 5 25N {511 D dhi#idT
JERTIE, =2V, HERETHZmPERTIE, LTRG-S M2 Ic /M LT b, BEE
T, 77V HKEEREE, A—A TV THER, 7V NCEEZHOM LT W5, ALEDAS2 Tl 6 B DTN
L, Bitg 3D ¢ 2 RUBREESN TV, TIVFYV VTEAIDTHNS 0, 12UTC TIXEURDOBHIIEN EootEhn
TB7FTHBH, 6,18UTCTIX 1.5-2f%Ict %%,

20104 1 H 3 H OUTC A 5 4 HEDO Pl AL IEROFER, MR DIBIE L R 57 > T ) « AT Ly R
%, 1H 7 HOUTCICHIF BHIEISTE TH B & SIEHERICH L TREKT 0.51 Pa F§ER 35-0S 9T 0.94 Pafk N L
Teo TRETA V27D A2 SO TP ETHRIE, RERT 2.4% FFER 35S-0T 5.9% 2 NZN#EinL TW\W3,

F—U— P ElfRE, 2R R T — 2 EL,, 81 A7 LI
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