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Fig. 3 Spatial distribution of NDVI in the Qinlign-Daba Mountains
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Tab.1 Numbers and proportion of vegetation change types in the Qinling-Daba Mountains

S _ 2000-2014 _ 2010-2014

£S5 A% ERE /% 154 Hort%  BEE %
To i E TR 795821 18.68 18.68 2384 471 55.96 55.96
CEETE N - - - 248 378 5.83 61.78
BETRE - - - 271 746 6.38 68.16
liaTE N g - - - 147 003 3.45 71.61
Jo i3 Tk 1996785 46.86 65.53 1099 103 25.79 97.40
550 E 1 474747 11.14 76.67 46 298 1.09 98.49
BE LT 687832 16.14 92.82 43 585 1.02 99.51

W% LTk 306127 7.18 100.00 20 727 0.49 100.00
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Fig. 10 Influence of human activities on vegetation coverage
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Spatiotemporal variation of vegetation coverage in Qinling-Daba
Mountains in relation to environmental factors

LIU Xianfeng"?, PAN Yaozhong"’, ZHU Xiufang"?, LI Shuangshuang"’
(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China;
2. College of Resources Science & Technology, Beijing Normal University, Beijing 100875, China;
3. Academy of Disaster Reduction and Emergency Management, Beijing Normal University, Beijing 100875, China)

Abstract: The Qinling- Daba (Qinba) Mountains, a key ecological zone of terrestrial
ecosystem, has experienced a significant change of vegetation coverage in recent years, which
is characterized by rapid climate change. Using MODIS- NDVI dataset, the current study
investigated the patterns of spatiotemporal variation of vegetation coverage in the Qinba
Mountains during the period 2000-2014. In addition, possible environmental factors affecting
this variation were identified. Sen+Mann-Kendall model and partial correlation analysis were
used to analyze the data, followed by the calculation of Hurst index in order to analyze future
trends of vegetation coverage. The results of the study showed that (1) the Normalized
Difference Vegetation Index (NDVI) of the study area revealed a significant increase during
2000- 2014 (linear tendency 2.8%/10a). During this period, a stable increase was detected
before 2010 (linear tendency 4.32%/10a), followed by a sharp decline after 2010 (linear
tendency - 6.59%/10a). (2) In terms of spatiotemporal variation, vegetation cover showed a
"high in the middle and low in surroundings" pattern. High values of vegetation coverage were
mainly found in the Qinba Mountains of Shaanxi Province, while low values of vegetation
coverage were mainly observed in Longnan, Tianshui, and Gannan prefectures occupied by
arable land. (3) The area covered with vegetation was larger than the degraded area, accounting
for 81.32% and 18.68% of the total area, respectively. Piecewise analysis revealed that 71.61%
of the total study area showed a decreasing trend in vegetation coverage during 2010-2014, of
which, the extremely significant and significant decrease accounted for 6.38% and 3.45%,
respectively. (4) The reverse characteristics of vegetation coverage change were stronger than
the same characteristic in the Qinba Mountains. Some 46.89% of the entire study area is
predicted to decrease in future, while 34.44% of the total area will follow a continuous
increasing trend. (5) The change of vegetation coverage was mainly attributed to the deficit of
precipitation. At the same time, vegetation coverage during La Nina years was larger than that
during El Nino years. Statistical analysis showed that positive and negative anomaly pixels
accounted for 28.37% and 71.63%, respectively during El Nino years and 80.48% and 19.52%,
respectively during La Nina years. (6) Human activities can induce ambiguous effects on
vegetation coverage: both positive effect (through the implementation of the ecological
restoration project) and negative effect (through urbanization) were observed.

Keywords: vegetation coverage; spatiotemporal variation; attribution analysis; ENSO; Qinling-
Daba (Qinba) Mountains



