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Comparison of changes in flowering phenology of woody plants and temperature

sensitivity between Xi’an and Baoji
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1 Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,
Beijing 100101, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: Plant phenology is an important indicator of ecosystem response to climate change. Most of the previous studies
used the phenological observation data from the representative sites to investigate the phenological characteristics and its
responses to climate change. Whether the phenological changes and their sensitivity to temperature are consistent among
different sites of the same climatic region needs further exploration. This study selects Xi’an and Baoji, which are
distributed at the Fen-Wei Plains climatic region with a humid and temperate climate, as the study area. Using the data of
the first flowering date ( FFD) and end of flowering date (EFD) of 21 woody plants in Xi’an and Baoji from China
Phenological Observation Network, the interannual change and temperature sensitivity of flowering phenology were compared
at different sites during 1987—2016. The results showed that the FFD and EFD of most species advanced in Xi’an and Baoji

over the past 30 years. For most species, the trend of FFD in Xi’an (mean: —0.57 days/year) was significantly stronger
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than that in Baoji (mean; —0.29 days/year), but there was little difference in the trend of EFD between the two sites.
Except for Lagerstroemia indica and Jasminum nudiflorum, the temperature sensitivity of the FFD and EFD for other species
presented no significant difference between the two sites. Thus, the phenological changes at a single site cannot reflect the
phenological changes in the whole climatic region, because the changes in FFD always showed significant discrepancies
among different sites due to divergent changes in temperature. However, the temperature sensitivity of FFD and EFD
calculated at a single site could well reflect the plant phenology-climate relationship at other sites in the same climatic
region. Our study could provide a scientific basis for the analysis of regional phenological changes and responses to climate

change using phenological observation data from the limited sites.

Key Words: phenological change;first flowering date; end of flowering date; temperature sensitivity ; Xi’an; Baoji
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Table 1 Summary of the species investigated in this study

9> Y A5 SFEIIFAE LR e
Number Species Life form Mean FFD (DOY) Number of records
1 HMF Jasmin umnudiflorum AR 52 17
2 B Populus tomentosa PN 66 10
3 1Bk Amygdalus davidiana AR 69 19
4 AR Cerasus tomentosa A 77 10
5 B F orsythia suspensa A 77 19
6 WSR3 Chaenomeles speciosa HEA 81 10
7 gtz Prunuscerasifera {. atropurpurea HEA 81 10
8 1T 7 Syringa oblata var. alba N 88 10
9 AKJK Chaenomeles sinensis AR 91 11
10 B AR Acer mono TR 94 14
11 LT Syringa oblata HEAR 94 11
12 %8538 Cercis chinensis HEA 94 19
13 LT Wisteria sinensis A 102 14
14 HABk Juglans regia TeAR 103 10
15 P} Paeonia suffruticosa AR 111 11
16 VWA Pinus tabulaeformis EiN 112 11
17 L Aesculus chinensis EiN 117 10
18 R Robinia pseudoacacia EiN 117 18
19 BLHE Ailanthus altissima ek 136 12
20 L 0T Ligustrum lucidum HEAR 170 12
21 L1 Lagerstroemia indica WA 190 10
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Fig.2 The number of records for first flowering date and end of flowering date at each site during 1987—2016
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