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ABSTRAcr. I t Ia ehown th at random errore of tempereture obeeevetio ne inereesc in the eoureeof foreceetlng tempe
rature field by numerical met hod. The foreceet equation under test illtho edeectlon equation for te mperature witb'foeweed'
d ifforenoing in t ime and 'centred' differencing in II pBOO, under a n essumpdcn that errors in temperatu re eod wind at
neighbonring grid -polnts are et a.tjati cally uneoreele ted with ono enotber. An a.nalyt ical espreseton hal boon de- lved
lor its growth 808 a funotion of wind epeed, time sto p. "rid distance. tempoeeture gradient and random errors in wind and
te mpera t ure. Tho "na.lyt iMI result haa &180 boon verified by nu mer ical expeeime ut, With a gr id of 200 n, miles and
time etep of20 min.• in a wind regtme 0(20 kt . thostandard dev iation of initia.l random erro r doubles itself in about 12
days .

t, Introduction

Charney (19611) has established that the period of a reliable forecast may not exceed two weeks. He
carried out numerical experiments with the model of lIIintz (1961). The model equations were integrated
for a period of 284 days for a constant position of the Sun. The r.m. s, temperature errors wero calcula
ted tor an initial random error of 1°C introduced on the 234th day of the forecast. The inc rease in the
errors was followed over a period of 30 days. By the end of the month the error had increased to 10°C.
In his case the increase of random error with time was followed by computational experiment. The
purpose of this note is to estimate the increase in error from general considerations.

2. 51&11sU..1melhod

Let a quantity 0 be calculated from measured or derived quan tities A and B by the relationship -

O =A x B
Knowing the standard deviations of A and B due to errors in measurement, it is desired to est imate
the standard deviation of the consequent error in O. We assume that the errors in A and B are indepen
dent of one another. Let ·A, if and abe the correct values of A, B and 0 and a, band c their
errors. a is th e standard deviation due to errors and is used in that sense throughout this note,

a,' = [ (.4+ a) (B +b) -.4 if ]'

= [ Ab + Ba + ab ]'

= (A)' i)2 + (Bl' <i2 + a'b' + 2AB ab + 2 .dab' + 2B a'b

An a and bare uncorrelated ab = O. Assuming that the frequoney distributions of a and b arb
normal and independent of one another, th e probability of simultaneous occurrence of certain values of
a and b will bo the product of tho probabilities of their separate occurrences. Hence,
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