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ABSTRACT: Objective To e :stablishing a method and model with better prediction accuracy for repairing
atmospheric temperature monitoring missing data. Methods GM (1, 1) standard model was modified by sine
function, and the missing data was repaired by the segmented GM (1, 1) sinusoidal model established. Using the
temperature diary time value data monitored one day in Wanning station as the test data, the GM (1, 1) standard
model, GM (1,1) timing corrected model and GM (1, 1) sinusoidal model were established at the same time. Missing
data repairing by the three models were comparatively analyzed, and the relatively better repair model was determined.

Results From the analysis of the model fitting results, the fitting of the GM (1, 1) standard model and GM (1, 1)
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sinusoidal model was the best, while fitting of the GM (1, 1) timing corrected model was relatively poor. From the

prediction accuracy of the analysis, GM (1, 1) standard model and GM (1, 1) timing corrected model showed poor

results in repairing prediction, with the average relative errors of 22.54% and 17.70% ,

respectively. Whereas the

average prediction error of GM (1, 1) sinusoidal model was only 3.14%, which showed great improvement, and had a

good prediction result. Conclusion GM (1, 1) sinusoidal model could well repair the missing data, and its result was

better than those of GM (1,1) standard model and GM (1,1) timing corrected model .
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Table 1 24 hour temperature data in Wanning test station on one day in September

s TE) /b 1 2 3 4 5 6 7 8 9 10 11 12
28.0 27.6 269 265 261 262 259 252 251 260 280 30.4
EEC 13 14 15 16 17 18 19 20 21 22 23 24

31.0 314 31.2 31.8 32.0

31.8 30.8 28.2 27.3 27.0 26.9 27.0
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(1,1) standard model, GM(1,1) timing corrected model
and GM(1,1) sinusoidal model
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Table 3 The error and precision calculation results of the three kinds of models
5 S A GM(1, DARHERER GM(L, DI IR GM(1, DIEFZEIEARY
t Xo Xy d 1% X d 1% %, d 1%
1 28.0 28.0 0.0 0 28.0 0.0 0 28.0 0.0 0
2 27.6 27.4 0.3 0.93 274 0.3 0.93 27.4 0.3 0.93
3 26.9 27.0 0.1 0.42 27.9 0.9 3.50 27.0 0.1 0.42
4 26.5 26.7 0.2 0.81 27.1 0.7 2.57 26.7 0.2 0.81
5 26.1 26.3 0.3 0.96 26.3 0.2 0.64 26.3 0.3 0.96
6 26.2 26.0 0.2 0.80 254 0.8 3.01 26.0 0.2 0.80
7 25.9 25.7 0.2 0.83 24.7 1.2 4.50 25.7 0.2 0.83
8 25.2 25.4 0.1 0.47 242 1.0 4.11 254 0.1 0.47
9 25.1 25.0 0.0 0.08 24.7 0.3 1.38 25.0 0.0 0.08
10 26.0 24.7 1.2 4.78 26.5 0.6 2.17 254 0.6 2.28
11 28.0 24.4 35 12.67 26.2 1.8 6.38 309 2.9 10.41
12 30.4 24.1 6.3 20.67 25.8 4.6 15.04 31.2 0.8 2.76
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18 31.8 223 9.5 29.83 2338 8.0 25.26 30.7 1.1 3.54
19 30.8 22.1 8.8 28.50 235 7.4 23.92 30.2 0.7 2.11
20 28.2 21.8 6.4 22.65 232 5.0 17.77 29.6 1.4 5.09
21 273 215 5.8 21.10 2238 44 16.20 28.9 1.6 6.00
22 27.0 21.2 5.7 21.25 225 44 16.44 28.1 1.1 4.26
23 26.9 21.0 6.0 22.20 222 4.7 17.51 27.3 0.3 1.20
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