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Background. The E1 Nino - Southern Oscillation (ENSO) is the dominant mode of

global interannual climate variability, and seems to be the only mode for which current

prediction methods are more skillful than climatology or persistence. The Zebiak and

Cane [1987] intermediate coupled ocean-atmosphere model has been in use for ENSO

prediction for more than a decade [Cane et al 1986], with notable success. However,

the sole dependence of its original initialization scheme and the improved Chen et al.

[1995] initialization on wind fields derived from merchant ship observations proved to

be a liability during 1997/1998 E1 Nino event: the deficiencies of wind observations

prevented the oceanic component of the model from reaching the realistic state during

the year prior to the event, and the forecast failed.

Our work on the project was concentrated oil the use of satellite data for improving

various stages of ENSO prediction technology: model initialization, bias correction,
and data assimilation. Close collaboration with other teams of the IDS project was

maintained throughout.

Model initialization. Chert et al. [1999] showed that the better wind fields obtained

from the NSCAT scatterometer would have yielded good forecasts. Unfortunately, the

satellite failed in June of 1997, so its data was available for only 9 months. Other data

can compensate for poor winds. Chen et al. [1998] achieved a high level of forecast

skill, including excellent forecasts for the 97/98 event, by "nudging" sea level height

assimilated fields [Cane et al. 1996] into the initialization run of the model. Assimilation

of sea level heights effectively influences the representation of subsurface behavior and

corrects the model initial states as successfully as subsurface temperature assimilation

does that to the NCEP ocean GCM with the similar forecast results.

Bias correction. The only sea level data used by Chen et al. [1998] were

from 34 tropical Pacific IGOSS tide gauge stations. The much better coverage of



Topex/Posoidon (T/P) ;tltimotry data yidds only moderate iml)roven,'nt in tile

forevasts. \Vhih' assimilalion of T/P altimetry certainly brings the solution closer to

th{, trtto stato c_f tho ocean, the large part, of the imI_rovement over a purely wind-driven

s()htlion is captmod };c tho assimilation of lho data from the sparse tide gauge n{,tworl,:.

Tht, major t'_.al uvos of thos(' dilft'ronces (zonally elongated maxima in tho X\\" and S\\

{'ornors of the domain as well as the' one near 10N and {_astcl'n boundary) are present in

tho ('Ollllmris()lt (if so_/l{:\ot fiolds of NCEP ocean GCM wit h T/P altimetry as well. Note

that the .NCEP l%hls a.qsimilate 1ooth the T/P altimetry and subsurface lemlmrature

profiles. Similar ditI'orences fi'om lhe T/P altimetry are evident in lho POMCAC run of

tit{' Stun(nor and Ch_ ram high-rv, solution ocean model and point towards deficiencies in

lh(, wind fiolds a,q a l)rolml)le culprit [K_zplaT_, c_t _d. 2001)• In the long 1o17111,\v(_ expoct

I]ll, pr{)blom_ in l lt(, wind forcing to be iixod (i,e. by th(_ Qui(:l,:scat mission) or alh,via!ed

by ])('lI(,l' ocean mod(,ls and data assimilation. A short(_I'-t(,rm goal. (h,v(q()ping better

u_olh,ls for tho ore•or in Iho data assimilalion procedures will allow us to exphfil tho T/P

all illlollv (t;tt_t l|toro completely. IH add{titre, tuning tit(' data assimilation pal'altlot('rs

against lho high-tosolution T/P altimetry data will extend benefit, s to tho ass{rail,lion

o[ in situ dala ill the pro-Topex era. The resulting improved hindcasts of tit(, ll•opica]

Pro.{tic sea h'vet will be exlremelv hdpflfl for lh(' development and improvenmnt {_t'

roli;tl_le procodur_'s of ENSO prodivtion.

Data assimilation. Tho utility of, f'(_rmat dnt_t a.qsimilarion apln'onch for initializ;_tion

_)f El .Nino pr('di(_ {(ms wit ll the Z{,l_i,_k-C'an(, modol was sludi(,d wit h all al_l_roxim_tion

,_[ Ih, mm-lim'ar clntl)lod tlt_J(l(,[ I_\ _ s'_sletH ()[' ,_oas{mally ([opondon! [ino:_r m(.l('ls

Nlz_rl<_,v n_><ivls,. 11,' 1,'\\-l]}tl]Oll:";i,'ll,>ll ll_]llt]'(' ')[' Sll¢']l _]11al>proxima_i<>n alllm-s 1o

rl_,I_ql_l}llV ;_ ",Oqll¢'ll('V _[' "]_'_'['o('t" }_•i_ia} st_tlt'>, which (l_'Iill(' _l'njo,'lovv sog_Ol_lS 1)osl

slat,'s _,(' lh(' m,,h'l, wo c,_111)111['{[ ;_ ;,t'ic, vi Imra_,'_('rs fi,r ,lata a.-.._i_ihtlitm ,.t_(I _('.../ _}1('

:_>,,i:l,,, ;_n :,:1i_11,1_, ._f _iit. '_r,_I]l" <ti_ori,,r ', 'b._ i1,,.-. ,}l,,.,vo_i_,_lly s,,uml _,>tim;,.;,,;.

,.,i:!.!}_l!tq: .... :":,,, k :_-_-:,;lt_Ii_i, _ ,l, '_1_::_, _'_t! _\h!I,,_>.- ._+',_i>_qxatit,l_+t},'__'_l-- ;t!t,!
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