ETERENEC R, F20]
A—/)\—aAvbE1—49%
] \/\7—(— _\l%@%h\

By KA ZTRT A Wl

enomoto.takeshi.3n@kyoto-u.ac.jp

201348 17H5K R

HIERITFHRDOKX 2B

e V.Bjerknes (1904)
[FIEMICEER S T8 IE 0] 6E

e L.F Richardson (1922)
FEETY > THeD ..
— 145 hPa/6hDIEIREM G EZEL

e J.Charney, R. Fjgrtoft and J. von Neuman (1950)
ENIACZ £ > fc 1B F#K

BUEF I OM

Anomaly correlation of 500hPa height forecasts

——— Northern hemisphere ——— Southern hemisphere

ey LN\

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10
Year

Fic. I. Evolution of forecast skill for the extratropical Northern and Southern
Hemispheres, January 1980-March 2010. Anomaly correlation coefficients of
3-,5-, 7-, and 10-day ECMWF 500-mb height forecasts plotted as 12-month
running means. Shading shows differences in scores between hemispheres
at the forecast ranges indicated (adapted and extended from Simmons and

Hollingsworth 2002). Sha piro et al. 2010

The necessary and sufficient conditions
for a rational solution of the problem of
meteorological prediction

1. One has to know with sufficient accuracy the state
of the atmosphere at a given time.

2. One has to know with sufficient accuracy the laws
according to which one state of the atmosphere
develops from another.

“ Bjerknes 1904
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Weather Prediction by Numerical Process

Perhaps some day in the dim future

it will be possible to advance the computations
faster than the weather advances and

at a cost less than the saving to mankind

due to the information gained.

But that is a dream.

Richardson 1922
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Figure 1. The ENIAC forecast starting at 0300 urc, 5 January, 1949. Left panel: Analysis of 500 hPa geopotential (thick lines) and absolute vorticity (thin
lines). Right panel: Forecast height and vorticity (from Charney, et al., 1950). Height units are hundreds of feet, contour interval is 200 ft. Vorticity units
and contour interval are 10-5 s-1. One line is omitted from the southern edge and two lines from the remaining edges.

Lynch and Lynch 2008

ENIAC: Electronic Numerical
Integrator and Computer
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Figure 3. The Nokia 6300, dubbed PHONIAC (left) and the forecast for 0300 urc, 6 January, 1949 (right) made with the program phoniac . jar. The contour
interval is 50 m, as in Figure 2. The complete forecast area, including boundary points, is shown.

[ynch and Lynch 2008
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