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Abstract A new method of interpolating the missing meteorology data based on the singular value decomposition
(SVD) iteration is designed in this paper. On the basis of SVD mathematics technique, making the former computa-
tion results being replaced to the next computation via the singular value decomposition iteration calculation, the pre-
cision of computation results increases little by little,

In the course of interpolating missing meteorology data based on the singular value decomposition iteration, fac-
tors of missing meteorology data are introduced into calculation equation. so the missing meteorology data can be in-
terpolated and the calculation precision increases gradually through iteration calculation. Consequently, interpolation
of the missing data is realized.

Interpolating experiments are done by SVD iteration method:

(1) Based on the data of January mean air temperature at 48 stations during the period from 1955 to 2000 in the
Yangtze River Basin, on the assumption that the data at 20 stations from 1955 to 1964 have been missed, interpola-
ting experiments are done for the missing data of 20 stations. The results show that when iteration precision € is
0. 05 and truncated rank K is 4, interpolation precisions are the best, and the average mean square error is only
0. 25.

(2) On the same condition, i. e. , missing data of 20 stations and the same factors mentioned above, interpola-
ting experiments are done using the method of EOF iteration, and the average mean square error is 0. 39. Compared

experimentations show that interpolative precision by the singular value decomposition iteration method is better
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than that by EOF iteration method with good result and stable capacity.

(3) On the other hand, other interpolation experimentations are done on the assumption that there are 10 sta-

tions” and 5 stations’ meteorological data of 48 stations from 1955 to 1964 missed in the Yangtze River Basin. The

interpolation results show that when iteration precision € is still 0. 05 and truncated rank K is still 4, interpolation

precisions are the best, and the average mean square error is 0. 238 and 0. 092, respectively. Thus it can be seen

that the fewer data of interpolation stations are in the original data field, the better the precisions are.

This study shows that the method of interpolating the missing meteorology data based on the singular value de-

composition (SVD) iteration is a useful interpolation technique, and it can be used to interpolate missing meteorolo-

gy data.
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Table 1 Mean interpolation results as a function of iteration

precision

YK e Iteration precision ¥1J7 1% 7% Mean square error

0.1 0. 344
0. 05 0. 273
0.02 0. 293
0.01 0. 354

0. 001 0.372

0.50

0.40

0.30

ﬁ])‘jﬁ% Mean square error
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Fig. 1 Mean interpolation precision as a function of truncated

rank K
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Table 2
field based on SVD iteration method (20 stations)

Mean square errors of Jan temperature interpolation

A4y Year $IJ1R7%  Mean square error

1955 0. 449
1956 0. 224
1957 0.125
1958 0. 320
1959 0. 292
1960 0. 091
1961 0.078
1962 0. 462
1963 0. 387
1964 0. 068
1y 0. 250

3 EHTEK EOF 1 1 AR SIERMAR IR E (20 3h)
Table 3 Mean square errors of Jan temperature interpolation
field based on EOF iteration method (20 stations)

FAy Year #7712  Mean square error

1955 0.523
1956 0. 324
1957 0. 403
1958 0. 160
1959 0.182
1960 0. 082
1961 0. 157
1962 0. 449
1963 1. 398
1964 0. 167
1y 0. 384
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Table 4 Mean square errors of the temperature interpolated Table 5

field based on SVD iteration method (10 stations)

Comparison between observed (a, c¢) and interpolated (b, d) field of Jan temperature in 1957 (a, b) and 1960 (c, d)

x5 ETENK SVDWSRBEIMFRIHFTIRE (5 i)
Mean square errors of the temperature interpolated
field based on SVD iteration method (5 stations)

Ay Year Y1)715%2% Mean square error Ay Year ¥1)715% 2% Mean square error
1955 0. 575 1955 0. 307
1956 0. 166 1956 0. 307
1957 0. 185 1957 0. 136
1958 0. 286 1958 0. 057
1959 0.115 1959 0. 050
1960 0. 105 1960 0. 045
1961 0.063 1961 0.036
1962 0.217 1962 0. 044
1963 0. 620 1963 0. 097
1964 0. 050 1964 0. 027
Sy 0.238 ST 0.092
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