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Fig. 1 The location of Funiu Mountains in Henan Province and its terrain
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Fig. 3 Spatial distribution of multi-annual mean forest phenology in Funiu Mountains and its relationship
with altitude from 2000 to 2015
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Fig. 4 Spatial distribution of interannual variation of forest phenology in Funiu Mountains from 2000 to 2015
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Fig. 6 Spatial distribution of response of SOS to temperature and precipitation in Funiu Mountains
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temperature/precipitation in Funiu Mountains
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Fig. 8 Spatial distribution of response of EOS to temperature and precipitation in Funiu Mountains
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Fig. 9 Spatial distribution of partial correlation coefficient between GSL and May-September
temperature/precipitation in Funiu Mountains
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Fig. 10 Spatial distribution of response of GSL to temperature and precipitation in Funiu Mountains
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Phenology of forest vegetation and its response to climate change
in the Funiu Mountains

ZHANG Xiaodong, ZHU Wenbo, ZHANG lJingjing, ZHU Lianqi,
ZHAO Fang, CUI Yaoping

(College of Environment and Planning, Henan University, Kaifeng 475004, Henan, China)

Abstract: The study on vegetation phenology is of great importance to understand the
relationship between vegetation and climate. In areas where the vegetation is sensitive to
climate change, a phenological study is helpful to reveal the response mechanism of vegetation
to climate change. Based on Moderate Resolution Imaging Spectro radiometer (MODIS)
Enhanced Vegetation Index (EVI) time-series images from 2000 to 2015, we utilized Savitzky-
Golay (S-G) filter and dynamic threshold method to extract the phenological parameters of
forest vegetation in the Funiu Mountains. Combining temperature and precipitation data, we
used Mann- Kendall (M- K) trend test, Theil- Sen estimator, ANUSPLIN interpolation, and
correlation analysis methods to analyze phenological changes of vegetation in response to
climate factors (temperature/precipitation) in the Funiu Mountains. The results showed that: (1)
The start and end of growing season ranged mainly from 105 d to 120 d and from 285 d to 315
d, respectively. The length of the growth season ranged mainly from 165 d to 195 d. There is an
evident correlation between forest phenology and altitude. With increasing altitude, the start,
end and length of the growing season presented a significantly delayed, advanced and
shortened trend, respectively. (2) In terms of the interannual variations, both the start and end
of the growing season mainly displayed a delayed trend in 76.57% and 83.81% of the total
area, and the length of the growing season exhibited a lengthened trend of 61.21%. The start of
forest growing season is mainly affected by the decrease of spring temperature in the region.
(3) A significant correlation was found between the start of growing season and mean
temperature in March. The negative correlation coefficient indicated that a delayed start of the
growing season was primarily due to the temperature decrease in March. The end of growing
season was mainly influenced by September precipitation, and their correlation was positive,
that is, the increased precipitation in September can delay the end of the growing season. In
addition, the length of the growing season was influenced by temperature and precipitation
during the whole growing season, for most parts of the region, the mean temperature and
precipitation in August were obviously correlated with the length of forest growing season.
Keywords: phenology; temperature and precipitation; Funiu Mountains; forest vegetation;
ANUSPLIN



