Method of the Decade Air’s Temperature Long-Range Prognosis with Robust Inductive Models and Analogy Principle Usage
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In this paper the method of the average decade air’s temperature long-range prognosis on the polynomial robust inductive models basis and the analogy principle (the average month model’s structure is used for the average decade prognosis) usage is offered. The 2003-2007 years research results analysis shows advantage of polynomial models by comparison to polynomial-harmonic – middle quality and absolute deviation is 72,0 % (2,4 0С) and 69,0 % (2,6 0С) accordingly. Polynomial basis shows the middle quality 75 % on the mean absolute deviation in every half year prognosis interval.
Prognostic model is selected in polynomial-harmonic basis:
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where a1, a2, …, ap+2 – coefficients models, calculated by least-squares method; p – quantity of the model linear part’s elements; y[k] – the element’s number in the initial data retrieval; xп[k] – the prognostic value of the average decade air’s temperature; xf[k] – middle air temperature on an f size interval in discrete time k=1,…,N1, where middle value is made from an element with number x[k] to an element with number x[k-f+1]; (=3,1415; T – period, days; d – a depth of prognosis – a difference in days between prognostic value and data retrieval end; с – a difference in days between data retrieval end and the element’s number, which one are really utilized for prognosis procedure, days; N1 – middle air temperature’s data retrieval.
Criterion “minimum of displacement plus regularity”:
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Criterion of the long-range prognosis estimation (((x( – absolute deviation of real air’s temperature from the prognostic value, 0С):
- for the varying diapason of the average decade air’s temperature less than 15 0С (for city Lugansk this condition is executed from the second decade of April to the third decade of October):
100 %:  ((x( ( 1,5 0С;  75 %:  1,5 0С < ((x( ( 3,0 0С;

25 %:  3,0 0С < ((x( ( 4,5 0С;  0 %:  4,5 0С < ((x(;

- for the varying diapason of the average decade air’s temperature more than 15 0С (for city Lugansk this condition is executed from the first decade of November to the first decade of April):
100 %:  ((x( ( 2,0 0С;  75 %:  2,0 0С < ((x( ( 4,0 0С;

25 %:  4,0 0С < ((x( ( 6,0 0С;  0 %:  6,0 0С < ((x(.

Example of calculation of the average decade air’s temperature long-range prognosis and quality

10,8223300391598 0,0320507066664231 3,87291968626967 3,90497039293609 1 3 30

10,672082635851 0,0168217642334436 3,87288592956655 3,88970769379999 1 3 95

10,4501855710903 0,0755283274245662 3,88608285683069 3,81055452940612 1 4 30

10,1615243146865 0,0219476574188079 3,79533384823728 3,77338619081847 1 9 164

9,9054540365131 0,0440732109390786 3,32175258288205 3,36582579382113 2 7 213

9,2626412319697 0,0673582025201468 3,31879820031278 3,25143999779263 4 10 290

8,27002011958377 0,00864413462562725 3,12020198090135 3,12884611552697 4 13 291

8,21098651163665 0,0527824484218355 3,03589696380835 2,98311451538651 5 9 290
Data=10.02.2007
Depth of prognosis d=41
Quantity of the found models under quality criterion=7950
Model parameters at a minimal maximal deviation:
7,33513498641224 0,00763433931480626 3,42320985292685 3,41557551361205 13 15 280
Model parameters at the minimal sum of mean deviations:
8,21098651163665 0,0527824484218355 3,03589696380835 2,98311451538651 5 9 290
Software functioning in the prognosis calculating regime
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Conclusion
1. The method of the average decade air’s temperature long-range prognosis on the polynomial robust inductive models basis and the analogy principle (the average month model’s structure is used for the average decade prognosis) usage was offered.
2. The result’s analysis shows that the inductive polynomial structural basis has the best values of middle quality and absolute prognosis-fact deviation by comparison to polynomial-harmonic (2) (72,0 % (2,4 0С) and 69,4 % (2,6 0С) accordingly). Thus polynomial base (1) shows on all ten half-year of 2003-2007 years assured middle quality 75 % in the context of mean absolute prognosis-fact deviation.
3. The results analysis shows that middle quality is 69,9 % without the analogy principle usage (mean absolute prognosis-fact deviation is 2,5 0С) and, thus, advantage of the analogy principle is confirmed at the average decade air’s temperature long-range prognosis with polynomial basis usage.
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