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Spatiotemporal variation of vegetation phenophase and its response to climate

change in Micang Mountains from 2003 to 2018
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Abstract . Vegetation phenophase directly reflects the dynamic process of vegetation response to environmental changes, and
is of great importance to understand the relationship between vegetation and climate. This paper explored the spatiotemporal
variability of vegetation phenophase and its response to climate changes in Micang Mountains, a classic example of Qinling-
Daba Mountains, China. Based on the MODIS NDVI data from 2003 to 2018, the vegetation phenological parameters of the
Micang Mountains were obtained by the Savitzky-Golay filtering method and the dynamic threshold method. The Theil Sen
slope and Mann-Kendall trend test, combined with vegetation types, were used to analyze quantitatively the temporal and
spatial variation of phenophase. The relations between vegetation phenological periods and monthly temperature and
precipitation were explored also by partial correlation analysis. The results showed that the start of the growing season

(SOS) ranged mainly from 80" to 110" day, and it delayed with the increasing elevation about 0.6 day every 100 m. The
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end of the growing season (EOS) ranged mainly from 250" to 300" day. The length of the growing season (LOS) ranged
mainly from 130 to 210 day. The EOS and LOS had 2000 m boundary with the elevation changes, except for low-altitude
areas where the phenophase fluctuated greatly affected by human activities. The phenophase below it significantly delayed or
shortened with the elevation, and the phenological changes above it tended to be gentle. The SOS showed an advanced trend
with 0.47 d/a, accounting for 74.03% of the total area, and significantly advanced area accounted for 12.21% ( P<0.1).
The EOS showed an early trend totally with an advanced range of 0.22 d/a too. The LOS slightly extended with a rate of
0.26 d/a. The SOS of evergreen forest vegetation was later than that of deciduous forest vegetation in the same vertical belt.
The advanced trends of SOS in grassland and evergreen broad-leaved shrub forest were the most obvious, and their changed
rates were —0.80 d/a and —0.71 d/a, respectively. The most obviously advanced trend of EOS appeared in the coniferous
and broad-leaved mixed forest and deciduous broad-leaved forest. The relation analysis revealed that the SOS was mainly
affected by temperature in March and precipitation in April because the increased temperature and precipitation led to
advance of SOS, and that the EOS was negatively influenced by precipitation in October that caused advance of EOS in

Micang Mountains.

Key Words: Normalized Difference Vegetation Index; phenological parameters; temporal and spatial variations;

Micang Mountains
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Fig.1 The landform and main vegetation types of study area
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Elevation SOS EOS LOS SOS EOS LOS SOS EOS LOS SOS EOS LOS SOS EOS LOS
i Grassland 94.2 288.1 193.0 100.1 286.6 185.5 103.4 284.6 180.3 106.4 271.7 165.5 106.9 271.6 165.1
L HHEABR

Evergreen broad-leaved 93.4 285.7 191.3 97.8 285.0 186.1 102.2 282.5 179.5 105.8 264.4 159.5 107.6 252.7 148.8
shrub forest

e

Fi SR BT AR 92.4 287.3 194.0 96.8 285.5 187.7 100.6 279.4 177.8 103.0 260.2 156.5 105.7 250.7 146.4
Evergreen broad-leaved forest

s ]

ARET 1—% 92.8 285.3 191.5 97.0 285.1 187.1 100.9 281.3 179.6 103.8 264.0 160.0 105.3 259.6 155.7
Evergreen coniferous forest

A A

Deciduous broad-leaved 91.9 282.5 189.6 88.7 287.4 197.7 94.0 282.7 187.7 100.0 269.6 168.6 104.5 261.1 155.8
shrub forest

S I ] T

i ﬂ@ Ak 85.9 287.2 200.4 86.5 286.2 198.7 93.8 280.8 186.0 100.9 263.0 161.1 103.8 259.4 154.7
Deciduous broad-leaved forest

BRI 2 pR

Coniferous and broad-leaved 92.1 287.3 194.2 92.2 282.0 183.9 96.7 277.3 179.7 100.8 255.4 153.7 104.3 257.4 152.8

mixed forest

SOS: A=K ZEUHH] Start of the growing season; EOS: 2E K ZEA M End of the growing season; LOS: £ K Z K i Length of the growing season
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Fig.7 Inter-annual change trends of the starting and ending dates of different vegetation growth seasons in Micang Mountains
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