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Table I M ean interpolation precision as a function of parameter p in PCR scheme
P
2 3 4 5 6 7
s/ 0.563 0. 541 0.535 0.534 0. 547 0. 546
r 0. 802 0. 815 0. 828 0. 833 0. 827 0. 824
3.2 I-EOF
I-EOF ; e 0.05 -,
() . € 0.20.10.05002000 ,190 1951 1
( ) 0.790 0.810 0. 816 0. 816 0. 816,
e 0.05 : K"
) K 2 1960 1951
K ) ,K=3 >
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Table 2 M ean square errors of dif ferent interpolation schemes for SD

1960 1959 1958 1957 1956 1955 1954 1953 1952 1951

CVR 0.403 0.191 0.247 0.240 0.436 0.275 0.387 0.206 0.870 0.622 0.387

1 10 PCR 0.395 0.256 0.270 0.471 0.556 0.388 0.446 0.240 0.971 0.645 0.464
I£EOF 0.450 0.266 0.306 0.413 0.501 0.473 0.491 0.370 1.075 0.633 0.625

CVR 0.323 0.365 0.302 0.389 0.431 0.570 0.515 0.307 0.702 0.550 O0.45

2 20 PCR 0.328 0.423 0.317 0.534 0.620 0.610 0.596 0.329 1.013 0.570 0.534
I-£OF 0.414 0.413 0.374 0.434 0.526 0.635 0.485 0.413 0.983 0.560 0.523

CVR 0.317 0.333 0.321 0.413 0.364 0.599 0.447 0.371 0.864 0.552 0.458

3 30 PCR 0.374 0.396 0.352 0.608 0.513 0.617 0.666 0.479 0.902 0.629 0.554
I£EOF 0.405 0.393 0.348 0.525 0.528 1.174 0.446 0.424 0.989 0.574 0.753

CVR 0.404 0.361 0.303 0.648 0.435 0.604 0.438 0.431 0.981 0.571 0.517

4 40 PCR 0.693 0.632 0.294 0.891 0.549 0.899 0.557 0.417 0.995 0.634 0.656
1-£EOF 0.434 0.400 0.380 0.887 0.734 1.656 0.669 0.472 0.980 0.543 0.716

3 PD

Table 3 Mean square errors of different interpolation schemes for PD

1960 1959 1958 1957 1956 1955 1954 1953 1952 1951

CVR 0.584 0.459 0.320 0.418 0.388 0.597 0.409 0.365 0.915 0.546 0.500

1 10 PCR 0.685 0.546 0.309 0.473 0.498 0.745 0.613 0.594 0.633 0.422 0.55
I-£OF 0.689 0.659 0.313 0.611 0.489 1.103 0.525 0.599 0.850 0.505 0.635

CVR 0.456 0.356 0.320 0.415 0.521 0.521 0.522 0.492 0.998 0.571 0.517

2 20 PCR 0.562 0.527 0.313 1.251 0.590 0.759 0.619 0.548 1.185 0.378 0.673
I-£EOF  0.594 0.513 0.364 0.619 0.697 1.506 0.615 0.598 1.135 0.558 0.718

CVR 0.752 0.400 0.540 0.621 0.677 0.728 0.686 0.469 1.308 0.680 0.686

3 30 PCR 0.566 0.422 0.369 1.179 0.780 1.347 0.927 0.549 1.520 0.516 0.817
I-£EOF  0.578 0.472 0.346 0.737 0.652 1.895 0.534 0.521 1.274 0.624 0.763

CVR 0.565 0.323 0.414 0.837 0.792 1.521 0.950 0.621 1.596 0.745 0.836

4 40 PCR 0.613 0.453 0.385 2.913 0.664 2.016 0.575 0.467 1.652 1.245 1.098
I-£OF 0.665 0.536 0.710 0.793 1.464 2.318 1.032 0.539 1.671 0.634 1.035
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a.CVR; b.PCR; c.I-EOF; d.
Fig.3 Temperature anomaly fields observed and interpolated by different
schemes in the January of 1955 (M2= 30, under PD distribution)
a.CVR; b.PCR; c.I-EOF; d.observed field
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4 4 (M= 30,PD
T able 4 First four principal components of observation
and int erpolation fields ( M>= 30, under PD distribution)
1 2 3 4
(X) 74. 61 11.23 5.20 1.83 92. 87
Xcry 75. 44 11.98 5.16 1. 64 94.22
(%) Xrcr 77.56 10.74 5.22 1.25 94.77
Xieor 70. 87 13.15 8.50 1. 60 94.12
Xcry 0.997 0.932 0.980 0.878
)EPCR 0.994 0. 934 0.981 0. 656
);'H;oy 0.987 0. 200 0. 857 0. 856
5 4 (M,= 40,PD
Table 5 First four principal components of observation
and int erpolation fields ( M2= 40, under PD distribution)
1 2 3 4
(X) 74.61 11.23 5.20 1.83 92. 87
Xcry 76.27 11.14 5.29 1.88 94.58
(%) Xrcr 84.38 7.94 2.96 1.07 96. 35
Xixgor 67.45 14.79 10. 67 1.56 94. 49
Xcry 0.990 0. M2 0.940 0. 852
Xpcr 0.875 0. 887 0.588 0. 589
X 1E0r 0.945 0. 757 0. 547 0. 409
, 60 %, ,3
CVR 60 % ,CVR
EOFS (PCR) EOFS (I-EOF)
(CVR) 3 ,
2
, (< 60 %) ,3
: : (> 60 %), ,CVR
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CONTRAST STUDY ON THE SEVERAL
INTERPOLATION SCHEMES OF
METEOROLOGICAL FIELDS SERIES

JIANG Zhi-hong, DING Yu—guo, TU Qi—pu

(Department of Environment Sciences, NIM, Nanjing 210044)

Abstract: T hree different statistical interpolation schemes respectively based on the principal
component regression (PCR) of empirical orthogonal function (EOF) , the iteration of EOF
(I£OF) and the canonical variable regression (CVR) of principal component are adopted to
interpolate the same missing data fields. Contrast experiments show that the interpolation
precision of all kinds of schemes is associated with its parameters. If the pencentage of miss—
ing data station numbers is less than 60 %, no matter what distributions these stations
show, all schemes, especially CVR exhibit a satisfactory accuracy, and this character becomes

more significant when data-missing goes a longer time.

Keywords: meteorological field series; data series interpolation; canonical correlation analysis;

empirical orthogonal function



