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ABSTRACf. This paper deals mainly withthe forecastingo frninimum temperatures (T", ) from an stochastic:
viewpoint. Some appropriate theoretical considerations lead 10 a choice of those variables significant connected
to T trio Modelling has been carried out for two nearby observatories . one in the centre of Madrid, the other one
in the border (Barajas airport). The obtained models allow to show that the significant variables are the same for
both locations, but performance in the peripheral area is or a rather inferior quality. It is shown, taking into
account the characteristics or both places. that the difference between themcan beallotted to the heat-island effect
in the centre or Madrid.
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1. IntrodudJon

The development of theories in orde r 10 analyse
time series from a stochastic viewpoint has proved an
useful technique whenever one has to ana lyse and to
predict certain atmospheric vari ables. Th us, a wide
spectrum of works ranges from the first papers of Tiao
(1975), Chock (1975) in the environment al sciences
to the development o f mod els suitable for pu rdy me­
teorological variables, e.g., wind (Bacci & Finzi
1980), temperature (M adden 1977). rain fa ll (Delleur
1978) etc. Th e employed models vary fro m the simply
Auto Regressive Moving Average (ARMA) model
on clima tological or real time basis 10 those of ARMAX
type including exogenous inputs (Finzi et of. 1984).

Th is paper deals with the int roduct ion of stochasti?
models in the framework of p rediction of minimum
temperatures (Tm) . Special attention will be paid to
the influence of th e heat island effect due to a large
city (Madrid) as special problems of real time day. to­
day forecast ing. With this purpose in mind a compari­
son between two mode ls. one for the centre of the city,
the other for Barajas airpo rt (15 krn away from the
said city centre), is carried oUI. The se observatories
have been chosen because orographic, climatological
and co nditions of any other type happen to be highly
homogeneous except for the urban nature of the first
station,

2. Methodology

T he modelling for the a variab le Tm has been done
up to now, from several standpoints (Klein 1970,
He rna ndez 1972, Sanchez 1976, Parton 1981) in view
of its interest, In many of the previou s approache. ,
their validi ty and range of application are highl y res­
tr icted by cert ain meteorological conditions, especial­
ly those related to wind and cloudiness. Thus. th e
build ing of models independent from the above lirnitat­
ions and therefore directly applicab le. appears to be
the fore mos t inte rest . Here an ARMA modell ing
has been selected (Box and Jenkins 1972, Kat z and
Skaggs 1980) wit h the purpose of forecasti ng and. above
all, of characterisi ng the behaviour of the variable only
with its previous history. In this case, a complete set
of recorded observations was available, so t be following
step was to bui ld a more complex model a llowing the
inclusion of exogenous inputs. i. e., an ARMAX mod el.

Stochastic modelling is a technique where one obtains
a mat hematical model of the behaviour of a time series
in ter ms of the past history of the series (the so-ca lled
au to regressive part) and of a mixture of ot her stochastic
influences (the moving average part) in the form of a
white noi se. Thi s is suitable whenever only information
about the studied vari able is available. In the case
where several possible inputs are considered , whose
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