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Abstracts

Progresses in numerical prediction of weather and climate have been in parallel with those of
computing resources, especially the development of supercomputers. Advanced techniques in
numerical modeling, computational schemes, and data assimilation cloud not have been practically
achieved without the aid of supercomputers. With such techniques and computing powers, the
accuracy of numerical forecasts has been tremendously improved. Supercomputers are also
indispensible in constructing and executing the synthetic Earth system models. In this study, a brief
overview on numerical weather/climate prediction, Earth system modeling, and the values of

supercomputing is provided.
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Fig. 1. Improvement in skill score of the 36-h 500-hPa prognostic chart (the US National Meteorological Center),
reflecting advances in modeling and computing technology. (From Monmonier, 1999)
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Fig. 2. Schematic diagram for
processes in a numerical weather
prediction system.
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Fig. 3. Schematic diagram for an earth system modeling and associated processes.

22 ) 7] 4erE] oo



uM|

23t 2B SRR Axde] g
S A 42T ARE AU 9

AAE A 7IHE g8 wHPAFESG 2
= dckii=
HIY NA/NF FARDHLE AFALH
(earth system) REH O 2 FHHL e 4
ojt} (Fig. 3 #x). &, W71, 3<%, WU, A3
3R AER 7 2R JE B9 U
I ool di7]|sket 1 AR e AYA] 2F

A sol 2 REelM Adsl HE AAw
F59 g YA Gohdth oisle] AT/
A9l AF R A-BAR EAA st
T o ¥R BE WeEd U@ AEE
B9 AL AuAA AT GEd #
ARHZE 4 AL 57 9e Aol
Be ZZANES olgd TEHEA 3
AR #AYFY WSS BaHoR

&3took & Aot

o 4y 8

3. HsY

NYNE BES 0§48 SR wPS
AFEY wLH 1 AL 2ol ST Yk A
dnel FHYE PINAFE Bal5e 7k

B39 84 2 523 E 23 272
o Wy Se AFHY S0l PN AL
S olzola 4 ] MEolt 53 WY AR

53 7199 H83 8% ALY 2d9

S BE e gAY ) ANl &
TH o)t AW PEES o4 FHPFY
S Agstelol @ BASID oldE BA
4Asl AR 25710 £de FaR
Jng e FF NPAAFORY £
B E P
Fo 459 HAATE B0l R A
A% AFEUAE gouz iy

2 ol

>

A% 58 2 A9
P3g Eol7) 99 49 FARYY P
4% AZFHNY B PR dB A2H
& Sol Wl WS B EA} oFolHe}
P Aot B3 © U 2712249 A4E 9
b BEA2ge AL BYE FAE o]
Srolob & Zlojw, FA|HQ BETZTAo|
£ A3 Felsie] 349 ARSL FUHES
sfojol & Zeolch,

W Fgate] ue) 3

d‘m‘)“.&&xﬂﬁﬁ

A

4.

foEe

U

Bjerknes, V., 1904: Das problem der wetter-
vorhersage, betrachtet vom stanpunkt der
mechanik und der physik. Meteor. Zeits., 21,
1-7.

Charney, J. G, R. Fjertoft, and J. von Neuman,
1950: Numerical integration of the barotropic
vorticity equation. Tellus, 2, 237-254.

Kalnay, E., 2003: Atmospheric Modeling, Data
Assimilation and Predictability. Cambridge
University Press, 341 pp.

Monmonier, M., 1999: Air Apparent. The
University of Chicago Press, 309 pp.

Park, S. K. and D. Zupanski, 2003: Four-
dimensional variational data assimilation for
mesoscale and storm-scale applications.
Meteor. Atmos. Phys., 82, 173-208.

Richardson, L. F,, 1922: Weather prediction by
numerical process. Cambridge University
Press, 236 pp.

Thompson, P. D., 1973: The role of computers in
developments of numerical weather pre-
diction. Atmospheric Technology, No. 3,
NCAR, 13-16.

2004 12/411449 4323



