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Abstract Linear trend estimation and empirical mode decomposition (EMD) etc. were applied to analyze daily
temperature data during 1971-2013 collected at 584 standard meteorological stations and provided by the National
Meteorological Information Center, China Meteorological Administration. Based on the geographic information system
data processing platform, the variation trends of starting dates of the four seasons and the length of the growing season in
the recent 43 years were analyzed. The results show that changes in starting dates of seasons in Xinjiang, Yunnan, and
Sichuan showed significant differences between the north and south. The starting dates of spring and summer advanced in

most regions of China, particularly for the spring. In Jiangsu, Anhui, Hubei, and northern Yunnan, the staring date of
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spring advanced by 4.1-7.2 d/10 a. The area with advanced starting date of summer was wider than that with advanced

spring. Eastern Xinjiang, western Gansu, southern Yunnan, and South China experienced the most significant

advancement of summer, which could reach 2.9—4.6 d/10 a. The starting dates of autumn and winter delayed in most areas

of China. The autumn season started late by 4.4—8.6 d/10 a in southern Xinjiang and western Sichuan fall, while later

starting of the winter was even more significant, particularly in southeastern Xinjiang and Qinghai, where the winter

started late by 4.7-13.8 d/10 a. The length of growing season became longer in various regions, with the largest increase

of 9.7-20.1 d/10 a occurring at the border of Sichuan and Yunnan and southeastern Xinjiang. EMD and linear tendency

estimate results basically were identical, but the area of late spring starting was bigger in EMD result than in linear

tendency estimate results. Changes in the starting dates of summer, autumn, winter were more prominent than that in the

length of growing season.

Keywords Starting dates of seasons, Growing season, Climate trend coefficient
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Fig. 1 Distribution of the 584 meteorological stations

N
A
»

m —]128~—73
| —72~—41

0 —4.0~—24

0 —23~—1.1

m —1.0~0

- (.1~1.5

m —125~—74

m —73~—4.6
1 —4.5~—28
0. —27~-—14
m —1.3~0

- 0.1-3

2 HFFRIGH (@) SPEUGHRE RS (b) APEplG 0.05 B RH VARG (X IORMIERL) . (¢) EMD JG £l i

Fig. 2 Spring starting date: (a) Linear fitting trend rate classification; (b) linear fitting that passed the significance level of 0.05 (shaded areas); (c) linear

fitting trend rate classification after EMD (Empirical Mode Decomposition)
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Fig. 3 Summer starting date: (a) Linear fitting trend rate classification (blank area means no summer); (b) linear fitting that passed the significance level of

0.05 (shaded); (c) the linear fitting trend rate classification after EMD (blank area means no summer)
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Fig. 4 Autumn starting date: (a) Linear fitting trend rate classification; (b) linear fitting that passed the significance level of 0.05 (shaded); (c) linear fitting

trend rate classification after EMD
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Fig. 5 Winter starting date: (a) Linear fitting trend rate classification (blank area means no winter); (b) linear fitting that passed the significance level of 0.05
(shaded); (c) linear fitting trend rate classification after EMD (blank area means no winter)
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Fig. 6 The length of growing season: (a) Linear fitting trend rate classification; (b) linear fitting that passed the significance level of 0.05 (shaded); (c) linear

fitting trend rate classification after EMD
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