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The Comparative Analysis of Interpolation Method About 02 BT s

Temperature at 3 Times Daily Observation Stations

LI Yali

Shaanxi Meteorological Information Centre, Xi’an 710014

Abstract; Current national ground meteorological observation net consists of the benchmark, basic and
general stations (counting up to 2416 stations), of which about 65. 8% the general stations didn’t observe
at night time. According to Specification of Surface Meteorological Observation, the average daily temper-
ature must be calculated through mathematical methods, giving a replacement value for 02 BT’s tempera-
ture. This process virtually brings about calculation errors. Using the timing temperature data of 19 na-
tional basic stations in Shaanxi from 1961 to 2009, the assignment errors are analyzed and evaluated quan-
titatively through various schemes comparison, and a new assignment (or interpolation) method is raised.
The results show that: (1) The replacement value of 02 BT’s given by traditional method is higher than
the observed temperature, the average difference at 19 stations is 0. 77 C. (2) Radiation intensity caused
by stations in place of latitude, season and weather conditions conducting to assigned variable (20 BT’ s
temperature the day before) magnifies obviously 02 BT’ s temperature assignment error. (3) Using step-
wise regression analysis method to adjust the traditional weighted average as multi-factor asymmetric
weighting method can reduce significantly the weighting coefficient of 20 BT’s temperature the day before
and reduce the influence caused by the intensity of radiation, thus making the assignment closer to the ob-

served one. The average difference at 19 stations is approximately zero. New regression equations have
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certain correction effect on the monthly and yearly average temperature, and the annual average tempera-

ture can be decreased by 0.1 to 0.4C, the monthly average temperature even by 0.5C.

Key words: 02 BT’s temperature, observed data, stepwise regression analysis
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Table 1 Station name and the time frame of data

2 4 i OB 24 2 iy FERHEAR

T bk 38°16'N 1961—2003 il 37°56'N 1961—1966,1975—2003
Eih 37°35'N 19892009 A 37°30'N 19612003
i 36°55'N 1961-—2003 HiE % 36°36'N 1961-—2003
w1 35°49'N 1961—1967,1969—2009 Kt 35°12'N 19752003
i 35°05'N 1961-—1999 e 34°21'N 19612003

7Y %% 34°18'N 1961-—2005 W] 34°15'N 1961—1966,1973—2003
[RzS 33°52'N 1961—2003 i 33°31'N 1961—2003
-9 33°26'N 19612003 & [ 33°19'N 1961-—2003
W 33°04'N 19612009 Veg s 33°03'N 1961-—1966,1975-—2003
Z 32°43'N 1961—2009
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Table 2 The 02 BT’s temperature difference AT between replacement and observed value,

standard deviation S, (unit: ‘C ) and relative difference D’ (unit: % )

. 1 P M &
A AT S. D' AT S. D' AT S. D' AT S. D'
T bk 1.42 1.50 22,33 1.52 1.43 8.27 0. 94 1.31 18.25 0.70 1.31 6.93
Bl 1.10 1.26 15.03 1.28 1.23 6.70 0. 81 1.09 12. 81 0.71 1.13 8.43
EN 0. 84 1.48 11. 87 1.04 1.35 5. 67 0. 24 1.45 3.76 —0.08 1.70 1.0l
A 1.02 1.19 11. 54 1.11 1.13 5.50 0. 90 1.07 12. 40 0.76 1.05 10. 55
Sk 1.73 1.59 31.28 1.75 1.38 10. 49 1.14 1.31 24,62 1.18 1.39 13.05
HE % 1.51 1.38 19.28 1.58 1.22 8.50 1.00 1.10 14.76 0. 86 1.10 13. 14
w1 0.41 1.0l 4.98 0.75 0. 90 4.05 0. 14 0. 85 1.74 —0.17 0. 87 3.97
Kzt 0.53 1.28 7.32 1.07 1.15 6.02 0.18 1.15 2.44 —0.23 1.30 4. 87
Gl 0. 94 1. 40 11.33 1.36 1.26 7.15 0.63 1.18 7.52 0. 44 1.25 11. 61
TR 0. 80 1.29 7.19 0. 89 1.13 4.00 0.43 1.01 3.89 0.43 1.05 82. 37
(i 0.76 1.38 6.43 0.97 1.33 4.21 0.28 1.09 2.37 0.19 1.11 50. 31
w1 0. 86 1.28 7.83 1.06 1.16 4.76 0.39 0.96 3.45 0.27 1.06 38.05
T 0.76 1.23 7.19 1.02 1.07 4. 90 0.61 1.08 5.59 0.48 1.06 254. 99
fih 0. 69 1.27 7.46 0.99 0.97 5.43 0.26 0. 90 2. 64 0.17 0.93 93.77
587 0.85 1.31 7.89 1.14 1.02 5.59 0.59 0.96 5.36 0.49 0.96 69. 54
i [H 0.92 1. 36 7.92 1.32 1.21 6.48 0.70 1. 10 6.09 0. 50 1.16 31.01
W 0.75 1.07 5.87 0. 90 0. 89 3.96 0.29 0.77 2.18 0.26 0. 84 11.09
Fag 1.10 1.31 8.97 1.31 1.10 5.98 0. 66 0.97 5.13 0. 66 1.06 28.51
o 0. 84 1.26 6.15 1.04 1.05 4.36 0. 50 0. 90 3.46 0.46 0. 94 14.11
S 0. 94 1.31 10. 94 1.16 1.16 5. 90 0.56 1.07 7.29 0.43 1.12 39. 33
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Fig.1 Daily temperature variations at Ankang Station in summer (a) and winter (b)

(dotted line represents AT)
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Table 3 D-values between the previous T,, and
T,, and correlation coefficients of D-value

and the previous day sunshine hours

Wi EME/C s = k %
E 4,46 0. 44 0.56 0.36 0.19
18 4.85 0.62 0. 66 0.67 0.51
1| 3.48 0.65 0.70 0.66 0.53
g7 3.37 0. 60 0. 60 0.56 0. 46
W 2.92 0.74 0.72 0.69 0.61
E73E 3.39 0.76 0.72 0.75 0.69
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Table 4 Regression coefficients of every variable of stepwise regression equation
s % = K &
Bo il B2 Bs Bo il B Bs Bo A B Bs Bo A B Bs

Mk 0.55 —0.04 0.31 0.73 0.19 0 0.27 0.75 0.57 0.08 0.29 0.61 0. 26 0.09 0.40 0.53
EH0.24 0 0.38 0. 60 0.27 0.10 0.30 0. 60 0.54 0.10 0.37 0.52 0.59 0.16 0.40 0.45
S 0.56 0.07 0. 26 0.66 —0.02 0.15 0.21 0. 66 0. 35 0. 26 0. 26 0. 46 0.48 —0.03 0.30 0.72
il 0,21 0 0. 36 0.63 —0.17 0.14 0.28 0.61 0.27 0.19 0.33 0. 46 0.23 0. 09 0. 39 0.53
Zf% 0.22 0.11 0.3 0.52 0.05 0.13 0.30 0.57 0.31 0.19 0.32 0.47 0.28 0 0.36  0.64
FEZ 0,35 0.07 0. 28 0. 64 0.22 0.07 0.23 0.70 0. 26 0.33 0.28 0. 37 0.15 0.07 0. 37 0.58
K 0.19 0 0.42 0. 54 0.53 0. 06 0. 29 0.63 0. 56 0. 20 0. 35 0.41 0. 35 0.12 0.38 0.48
Wil —0.10 0.11 0. 46 0. 39 0.69 0.07 0.37 0.52 0.17 0.23 0. 44 0.30 —0.20 0.21 0.51 0. 26
)il 0.35 —0.07 0.33 0.72 1.19 —0.07 0.24 0. 80 0.52 0.16 0. 26 0.56 0.51 0. 05 0.32 0.66
T 0.41 0.09 0.31 0.57 —0.09 0.22 0. 26 0.53 0.33 0.29 0. 30 0.41 0.42 0 0.32 0. 69
®Ih 0.57 0. 04 0.31 0.63 —0.51 0.12 0.27 0. 64 0. 54 0. 30 0. 30 0. 38 0.48 0.08 0. 34 0.59
Vi 0.38 0 0.35 0.63 —1.00 0.05 0.32 0.69 0.42 0.15 0. 36 0.48 0. 49 0.16 0.32 0.51
W FH - 0.62 0.24 0. 26 0. 47 0.76 0. 25 0.27 0.43 0.29 0.33 0.19 0.47 0. 44 0.32 0.25 0.40
W 0.56 0. 20 0.31 0. 45 0.61 0.11 0. 27 0. 60 0.38 0.38 0. 33 0. 27 0. 20 0.12 0. 37 0. 50
e 0.53 0.23 0.29 0. 44 1.07 0.03 0. 20 0.75 0. 46 0. 26 0. 30 0.41 0.24 0.21 0.35 0.43
WE  0.35 0.27 0. 34 0.34 —0.67 0.28 0. 26 0.50 0.42 0. 45 0.28 0. 24 0.21 0.21 0. 35 0. 44
% 0.58 0. 54 0. 27 0. 14 0.23 0.41 0. 20 0. 38 0. 35 0.59 0.29 0.08 0.12 0.52 0. 34 0.13
fiR 0.73 0. 44 0.24 0. 27 0.37 0. 30 0.18 0.51 0.29 0.62 0.24 0.12 0.22 0.32 0. 30 0. 38
ZRE 0.66 0. 47 0. 26 0.22 —0.07 0.30 0.22 0.49 0.18 0.59 0. 27 0.11 0.09 0.38 0. 34 0. 30
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Table 5 Station name and the time frame
of data, the original and new yearly

average temperatures

O SRR/ C
¥l 4 WEORE I B BT
E 196241 H 1 H—19704E 12 H 31 H 7.8 7.7
&l 1967 4E3 1 H—19704E 12 A 31 H 8.4 8.1
KR 196048 A1 H—1973 412 A 31 H 9.2 9.1
R 196741 H 1 H 19724812 A 31 H 12.9 12.7
GR 19674E3 A 1 H 197348 A 31 H 14.7 14.3
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Fig. 2 The original and new monthly average temperatures sequences for
(a) Stations Shiquan, Dingbian, and Changwu, (b) Stations Wugong and Hengshan
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