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Analysis and Forecast of Some Climate Indexes in Main Producing Areas of Yunnan Province
Based on Multiple Models
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Abstract In view of the lack of prediction models and modeling methods of crop planting and climate index in Yunnan Province,
firstly,the research status of data analysis and prediction models of main climatic factors such as precipitation, temperature and
air humidity are summarized. The comprehensive relationship between temperature, rainfall, humidity and agroclimatic resources
are analyzed, the data are cleaned,and the main analysis indexes are selected. Secondly, the precipitation, temperature and air hu-
midity model of Yunnan Province are analyzed by using the data of 30 years from 1981 to 2010. Thirdly,the Matlab Curve Fitting
Tool fitting function is used to predict the climate,and the prediction model of the climate index in the selected area is obtained
and the prediction error is calculated,and the numerical fitting error analysis is carried out. Finally, the ARIMA model is estab-
lished by SPSS software, which is used as a supplement to the above-mentioned model. Through experimental verification, the
prediction error of model 90% is successfully controlled within 10%. Through this study,a model for analyzing and predicting
some climate indexes in the main producing areas of Yunnan Province is established, which plays a guiding role in the regional
planning of crop planting in Yunnan Province.

Keywords Data mining and analysis, Environmental monitoring, Climate model fitting, Regional climate prediction, MATLAB
application, ARIMA model
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Fig. 1 Daily sequence average temperature,average air humidity and average precipitation scatter chart in Baoshan,Dali and

Honghe area of Yunnan province
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Fig. 2 Daily sequence average temperature,average air humidity and average precipitation scatter chart in Yuxi and

Zhaotong area of Yunnan province
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Fig. 3 Daily sequence average temperature,average air humidity and average precipitation scatter chart in Kunming, Lijiang

and Lincang of Yunnan province
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Fig. 4 Daily sequence average temperature,average air humidity and average precipitation scatter chart in Qujing,Simao

and Wenshan area of Yunnan province
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MAPE 69.18 69.18 69.18 69.18 69.18 69.18 69.18 69.18 69.18 69.18
MaxAPE 1081.230 1081.230 1081.230 1081.230 1081.230 1081.230 1081.230 1081.230 1081.230 1081.230
MAE 0. 989 0.989 0.989 0. 989 0.989 0.989 0.989 0.989 0.989 0.989
MaxAE 6.098 6.098 6.098 6.098 6.098 6.098 6.098 6.098 6.098 6.098
EAME BIC 0.677 0.677 0.677 0.677 0.677 0.677 0.677 0.677 0.677 0.677
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Table 5 Fitting results of ARIMA model of precipitation in Zhaotong area
Fitting Mean Minimum Maximum Percentile
statistics value value value 5 10 25 50 75 90 95
F Aty R 0. 368 0. 368 0.368 0.368 0.368 0.368 0.368 0. 368 0.368 0. 368
R? 0. 685 0. 685 0. 685 0. 685 0. 685 0. 685 0. 685 0. 685 0. 685 0. 685
RMSE 1.068 1.068 1.068 1.068 1.068 1.068 1.068 1.068 1. 068 1.068
MAPE 58. 165 58. 165 58.165 58.165 58.165 58. 165 58.165 58. 165 58.165 58.165
MaxAPE 603. 520 603. 520 603. 520 603. 520 603. 520 603. 520 603. 520 603. 520 603. 520 603.520
MAE 0.677 0.677 0.677 0.677 0.677 0.677 0.677 0.677 0.677 0.677
MaxAE 8.130 8.130 8.130 8.130 8.130 8.130 8.130 8.130 8.130 8.130
EAfE BIC 0.148 0.148 0.148 0.148 0.148 0.148 0.148 0.148 0.148 0.148
F 6 RN IX A S ARIMA B84 45 8
Table 6 Fitting results of ARIMA model of air humidity in Kunming area
Fitting Mean Minimum Maximum Percentile
statistics value value value 5 10 25 50 75 90 95
A4ty R2 0.039 0.039 0.039 0.039 0.039 0.039 0.039 0.039 0.039 0.039
R? 0.996 0.996 0.996 0.996 0.996 0.996 0. 996 0.996 0. 996 0.996
RMSE 0.669 0.669 0.669 0.669 0.669 0.669 0.669 0.669 0.669 0.669
MAPE 0.647 0.647 0.647 0.647 0. 647 0.647 0.647 0.647 0.647 0.647
MaxAPE 3.881 3. 881 3.881 3.881 3.881 3.881 3.881 3.881 3.881 3.881
MAE 0.447 0.447 0. 447 0. 447 0. 447 0.447 0. 447 0.447 0. 447 0.447
MaxAE 2.196 2.196 2.196 2.196 2.196 2.196 2.196 2.196 2.196 2.196
E A BIC —0.771 —0.771 —0.771 —0.771 —0.771 —0.771 —0.771 —0.771 —0.771 —0.771
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Table 7 Fitting results of ARIMA model of air humidity in Zhaotong area
Fitting Mean Minimum Maximum Percentile
statistics value value value 5 10 25 50 75 90 95
FRH R? 0.123 0.123 0.123 0.123 0.123 0.123 0.123 0.123 0.123 0.123
R? 0.993 0.993 0.993 0.993 0.993 0.993 0.993 0.993 0.993 0.993
RMSE 0. 544 0. 544 0. 544 0. 544 0. 544 0. 544 0.544 0. 544 0.544 0. 544
MAPE 0.452 0.452 0.452 0.452 0.452 0.452 0.452 0.452 0.452 0.452
MaxAPE 3.734 3.734 3.734 3.734 3.734 3.734 3.734 3.734 3.734 3.734
MAE 0.347 0. 347 0. 347 0.347 0. 347 0.347 0. 347 0.347 0.347 0. 347
MaxAE 2.667 2.667 2.667 2.667 2.667 2.667 2.667 2.667 2.667 2.667
EAfE BIC —1.169 —1.169 —1.169 —1.169 —1.169 —1.169 —1.169 —1.169 —1.169 —1.169
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