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ABSTRACT. Forecasting surface temperature and pressure 10a reaso nable degree or acc uracy atleast 3 hours ahead
o f the sche du led departure o f an aircraft helps the ai rcrew 10 make the opn mum plann ing Ior the payload and cargo load. The
method or generalised Adaptive Filter (Af) algorithm as sugges ted by Makridakis and w bee trigh r (1978) has bee n used 10
forecast tem pera rure and pressure over Madras airpor1 and tbe forecast efficiency is compared with thai ob tained throu gh
method of persistency. aula regre ssive processes and otbcr statistical techniques. Tbe dimensions of anract ors or the phase
space trajectories or these vari ables have bee n esnmated using the Grassberger and Procaccra ( 1983) algorithm or co rrel ano o
fractal dimension with a view 10 find out the predic tability of these vanables and the minim um and maximum nu mbe r or
parameters needed for modc:l1ing these variables.

Key words - Adap tive filterin g. Autoregre ssive proce ss. Dimen sional ny . Persistency. Fractal di mension . Take-orr
forecast . Screening regression .
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I. Introducti oo

Th e dyn ami cs and the physica l/co mplex processes

caus ing the variab ility ofthe weather para meters in lime and

space pose challen ges to the meteorologist to predi ct the

weat her clements such as temperature and pres sure within
specified/a llowable error limit s. The take-off forecast co m­

prisin g o f ternpcraturc and pressure need s to beissued atleas t

3 hours ahead of the expec ted time of de parture o f an aircraft

(0 enable the aircrew for making a cost effective plann ing
of optimum payload and cargo load . It is a matter of fact that

departure o f the ac tual temperature from the forecast value

by more than 2°C (speci fica lly on the - ve side) at the time

of take-off may cause unload ing of few tonncs of ca rgo and
in some cases the passen ger load s 100 (Day. Kishan, 1979:
De and Mazumdar, 1997). as the higher temperature war ­
rants higher engine effi cien cy wh ich will be achieved hy
expending more fuel and/or redu cing the load o f the aircraft
10 obtain sufficient lift (lMD. 1974 ). Hence forecasting the

temperature (press ure) wuhin an absol ute e rror of 1°C ( I
hPa) is highly desi rable for the safe and efficient aircra ft
ope ra tions. Internat ion a l Civ il A viat ion Organisation
(lCAO. 1995 ) has prescribed the operatio na lly desi rable
freq uency of accuracy of forecast as the forecast temperature

(pressure) should he within ±l oC (± I hPa) from the actual
value in atleast 90% of the cas es .
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