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STATISTICAL FORECASTING OF THE HORIZONTAL
DISTRIBUTION OF METEOROLOGICAL ELEMENTS (1)

~—Forecast of the Distribution of Precipitation over Middle
and Lower Reaches of the Changjiang River

Zhou Jia-bin
(Institute of Aimospheric Physies, doademia Sinica)

Abstract

Previous investigations on the application of Chebyshev polynemisls in meteoro-
logy deal with only the expansion in equidistant grids. By intreducing a nomlinear
transformation, Chebyshev polynomials are gemeralized into itregular grids by the
author. This transformation is accomplished by replacing the independent variables
with thier ordinal numbers,

Thirty observational stations over middle and lower reachea of the Changiiang
{Yengtze) River are salected. Two dimensional ordinal numbers (&, £.) are assigned
to each station (see Fig. 1 in the text)., The distribution of monthly rainfall are ex-
panded by using the expression, '

Ky 3Sp

By~ ,,E 23 Au(B)eu(e. () (1)
=0 s=Q

where R denotes the menthly rainfall at the station (i, j). (4, 7} are the 2-dimen-

sional ordinal of the station, @.(#) #.(§) normalized Chebyshev polynomials, & and s

the orders of the polynomials, AW(R) the expansion coefficients, and K, and 8, the

truneation orders of expression (1).

The distribution of monthly mean sea surface temperature (SST) is expanded in
terms of Chebyshev polynomials to extract its main characteristics. By using expan-
sion coefficients of SST es predicfors and that of precipitation as predictands, a
series of predietion Bgs, for coefficients Au(R) are establiched (e.g. expression (4) in
the text), The forecast of %, can then be evaluated from expression (1).

The obtained results indicate that the distribution of precipitation may be fitted
reasonably with the method proposed in this paper. For instance, the flood in June,
1954 and drought in June, 1958 over middle and lower resches of the Changjiang River
are fitted satisfactorily. The fittings (Fig. 4(a) and 5{a)) are quite close to the
observations (Fig. 4(b) and 5{b)). ‘ :

Finally, it is worth te point out that Chebyshev polynomials do not vary with time
and they are snitable for predieting hovizonbtal distribufion of meteorological elements.



