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Predicting interannual variation of global solar radiation trends in Jinan City

based on time series sparse coefficient model

JIA Xingbin GONG Xiang"

( School of Mathematics and Science Qingdao University of Science and Technology Qingdao 266010 China)

Abstract : In this paper we have used the observed data of annual total solar radiation from 1961 to 2016 in Jinan Shandong
Province and compared and analyzed the fitting results of time series models AR(5) and ARIMA( (1 2 4) 1 0) via model
identification and statistical tests. As per the residual test results the sparse coefficient model ARIMA((1 2 4) 1 0) can be
used to predict the total annual surface solar radiation. The prediction results show that the overall interannual variation of
surface solar radiation in Jinan from 2017 to 2025 follows an increasing trend and the utilization of solar energy resources
can be further explored. Compared to the results of the multiple linear regression model the time series sparse coefficient
model has less error and higher prediction accuracy.

Key words : total annual solar radiation; time series analysis; ARIMA sparsity coefficient model; interannual variability;
trend prediction; model comparison
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Fig.1 Time series data of solar radiation at Jinan station during 1961 to 2016
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1 ADF
Table 1 ADF unit root test

0 x, =& &N~ (0a,%) -0.48 050 -9.53  <0.001
1 x, =@ +e & ~NO o,?) -0.53  0.48 -8.09 <0.001
0 x, =u+e g ~NO o,?) -3.83  <0.01 -9.46  <0.001
1 x, =utex_ +e & ~NO o,?) -3.28  0.02 -8.04 <0.001
0 x, =u+pt+e & ~NO %) -4.25 <0.01 -9.38  <0.001
1 Y, =pt+Bltox., +e & ~NO o,?) -3.55  0.04 -8.04 <0.001
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Fig.2 Time series data of differential solar radiation at Jinan during 1961 to 2016

LB (1) (3)

L=n(n+z)kz=1(np_"k) (3)
n m . LB m (X%
LB 2 o a = 0.05 LB P

Table 2 White noise examination of annual solar radiation series in Jinan

6 52.93 <0.000 1 23.43 <0.001
12 59.79 <0.000 1 29.18 <0.001
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Fig.3  Autocorrelation and partial autocorrelation of annual solar radiation series in Jinan during 1961 to 2015
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Table 3 ARIMA(4 1 0) model parameter test

w 29.53 <0.000 1 -0.37 0.071
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Fig.7 Linear model annual surface radiation values and prediction results during 1980 to 2015 in Jinan City
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