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The ceophvaical svsten = not o controlled Laboratory espernnent T herctore models
Are an nportant tool to wderstand the mechoamsis e ceophvsical svstems TR
descrthe how the components of the carth svstern choanees vsie tathenatcal e
tons tepresentie the laows of - hvsies and darva collecred from observations. Ndvanced
models. such as coupled ceneral cinaulation models Tielp to nndestand nany processes
and mechamsm ol the carth’'s clhnate svsten. Thev e nsed to snomlate the past
and present chimate as well as for fntine projections. Modermn weather forecastime s
based on munerical weather prediction (NWP models: The models reqguine cnnrent
state of the atmosphere ocean called as the monal comdimons to mterpolate o
future. The mtial conditions are obhtamed fron observations. The weather svstenn

15 chaotic and higly senstive 1o mtial conditions. Data assmulation helps 1o pro
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[ use the st person plucal to ackuowledee the contnibutions of v snaperyisor and co snporyiso
to thns work

20



2., |

he prarpose of this Chapter s to eive a theorencal review of dara assimnlation meth
ods e this dissertation as well as to arve o b el mroduction 1o the models nsed.
The theory and devivation of o Gahman filters EnkEo s Foand ST R e aiven
i this chapter and the advantaces of SPU I over EaSRE and oK e also dis-
cussed. The theory and dervation of s prosented here s mam v based on the
works by Wihntaker and Fanall 020020 and Ty ettt et all 20030 whereas the thicon
of SPUKEF s maimly hased on the works by Jalier e all 119950 Juhier and Ulihnanm

(1997 Inlier (20027 Van der NMerwe (2000 and Van o der Merwe o alo 20000 he





































































































































































I n

e
b

'[‘]li.\(‘}l(l['l“l foc e~ o1 the nmvestieation of the [H»\\II»IIH\ of ll])lxl\lll“ arediuced rank
SPURKE to o realistic chnnate model The nouportant properties and the esonnanion
accracy ol the reduced rank SPURE are explored Froaphasis s placed one the
plementation of the redneed pank SPURE and o< comnparison aeamst o falvanlk
SPUKE nsie o reahistic clnmate model wlned Bas tot been reported bhelone T he
model nsed 1e the TOEFOS Tamont Dobieroy Favele Observatory versions v version,
ol the Zebiak Cane 11 Nimo predic tion model which s an mrcnmediae comnples

model 1 he HEIE [N penlt e ,1l~‘uu>||1|)‘|](wl with the Fosiil re-alis
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This dhescrtation prooante addres ed the ssue o developie o pracnical schionie o
~tena-pomit Kol bl SPE for it apphoation nea realistie chate mode b T
ST aeatnnlation <s<ten with s determustie and robnstmathematcal properes
IS CX]rey tedd o ]vl')tlllt coamore rehable estnnate of Phe state of the oo .s(li\«s\phmh
veten Lo the et of e fnowledec rhe v vhe e toa e the asanadate
commty to apple SPIRE reali=tic clmoe amodel Tl cbaprer prona fes
Cotcise <y nopsis of the worl, prosented e this drsorsion Tiportd contnlban o
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Ineh dnnensional svstenn, s tesatmpline tec nology s ot compntationally fea-
SINT he data assmlanon conmmmy s very mterested e developing o by brd

patticle bilter s which comruse - ¢ Lo U By eme ton the SR
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