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AOSTRACT. The weather of a given day and the following one are not statistically independent. but
show a kind o f correlation. In this work. we have determined the autocorrelation parameters for severnI
cutes in the north of Spain in the framework of a simplified meteorological model with two sta tes :
( F) fine and (8) bad weather. These states are defined as a function of the relative daily sunshine. The
model is satisfactory since most of the theoretical results are in agreement with the experimental ones.
specially the monthly percentages of fine and bad days and the mean 1engths of the different sequences
in each month of the year.

1. Introduction

Several authors have studied the correlation in weather
beween consecutive days, using the statistical inter
dependence of past, present and future weather situations,
taking into account either the overall level of sunshine
(Klein 1977) or the amount of rainfall (Levett 1976).
In thi s work we have applied a simplified meteorol ogical
model according to Ph. Bois (Bois 1979). Thi s model
assumes that any sequence of consecutive days behaves
as a Markovian chain with two sta tes : (F) fine weather
and (B) bad weather.

a (F-F), b (F·B) , c (B-F) and d (B. B), respectively. These
four probabilities define the stochastic P matrix :

The main properties ofthis mat rix are

(a) The probability that the weather will be fine (X)
or bad ( Y) after j + 1 days, given that the first day is
either fine or bad is :

when (F, B) is (I , 0) or (0, 1) according to whether
the first day is fine or bad.

(b) Since a, b, c and d are positive numbers (no
transition can be eliminated as they are not zero values),
the limit of Pi when j -+ 00 exists. Therefore

We apply thi s model to the part icular cases of four
cities in the north of Spain (G ijon, Santander, Bilbao
and San Sebasti an), whose locations are shown in
Fig. I, from 1 Janu ary 1970 to I January 1980, in order
to know the influence that the correlation between
consecutive days has on weather forecasting. This is the
main point to consider in calculat ing potential use and
sto rage of solar energy, a field of current research in our
Department. The criteri on used for discriminating
between the two states mentioned above was whether
the daily integrated sunshine was greater or less than
l4. 5 1o, where 10 represents the maximum possible
amount of sunshine for that day, given a complete
absence of clouds.
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This limit can be easily deduced provided that P
2. Description of the model is the solution of the equation P'" : P=P.

This result means that there is a probahility of
We will use a first order Markov chain with two states : c/b+c (b/b+c resp.I that it will be fine (bad resp.)

(F) fine weather and (B) bad weather. The probabi- after a long period, whatever the weather on the first
lities of the four possihle transitions arc designated by day,
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