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Abstract: Aiming at the problem that satellite remote sensing images are difficult to accurately extract vegetation phe-
nology in local areas, this study took five vegetations such as lawn grasses, Forsythia suspensa, peony, Rosa xanthina and Vi-
burnum sargentii in Lanzhou Botanical Garden as the research objects. Based on multi-temporal unmanned aerial vehicle
(UAV) images, a method for estimating spring phenology of vegetation in local areas was proposed. Firstly, the multi-tempo-
ral vegetation images of Lanzhou Botanical Garden obtained by UAV were used to analyze the temporal variation characteristics

of vegetation indices such as excess green index (ExG),
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of phenological periods under different vegetation indices. The results showed that except for the germination and fruiting peri-
od of turfgrass and the germination period of peony, the phenological periods estimated by the four vegetation indices were ba-
sically the same, but there were different degrees of errors between them and the actual phenological periods. The largest esti-
mation error of germination period was 27 days in advance for Rosa xanthina, and the smallest was Viburnum insignis, which
was delayed by eight days. The error of flowering period estimation was larger in turfgrass and peony, and the average error
was more than 20 days, and the smallest was Forsythia suspensa and Viburnum sargentii. The largest estimation error of fruit-
ing period was Viburnum sargentii, with an average of 35 days in advance, and the smallest was peony, with an average of five
days in advance. The flowering period and fruiting period estimated based on the ExG index had the best consistency with the
actual observation period, and the root mean square errors were 14.01 d and 17.28 d, respectively. The VEG index had the
best effect on estimating the germination period, and the root mean square error was 13. 81 d. This study is based on UAV re-

mote sensing image data to screen out suitable vegetation indicators for monitoring vegetation phenology in spring, which is of

certain significance to the study of vegetation phenology monitoring in local areas.
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Fig.1 Location diagram of study area
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Fig.2 The dynamic change characteristics of vegetation index in different plants from March to July
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Table 1 Comparison of simulated values of the key phenological stages of five vegetations by different vegetation indices with observed values
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Table 2 Root mean square error ( RMSE) of key phenological stage

estimation in spring under different vegetation indices
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