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Grassland dynamics and their driving factors associated with ecological
construction projects in the Three-River Headwaters Region based on multi-source

data
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Abstract; Using Normalized Difference Vegetation Index ( NDVI), Net Primary Productivity ( NPP) and Gross Primary
Productivity (GPP) data from 2000 to 2015 and combining with of human interference level, linear regression analysis and
geographically weighted regression ( GWR) analysis were used to compare and analyze the grassland dynamics and their
driving factors in the Three-River headwaters region before and after the implementation of ecological construction projects.
Results showed that: (1) spatially, human interference and NDVI, NPP and GPP had significantly regional differences,
which all showed increasing trends from northwest to southeast, and the grassland NDVI, NPP and GPP values during
2006—2010 and 2011—2015 were significantly larger than that during 2000—2004. (2) Compared with 2000—2004, the
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NDVI, NPP and GPP values of grassland have been improved during 2006—2010 after ecological construction project,
while NDVI, NPP and GPP values showed degrading tendencies again during 2011—2015. (3) In all human interference
levels, 70% of the grassland was improved within 5 years after the implementation of ecological projects, and the area ratio
of degraded grassland significantly decreased and that of the improved grassland showed significant increasing trend,
indicating that the implementation of ecological projects has contributed to the improvement of grassland ecosystems.
Especially in areas of severe human disturbance, grassland changed from 52.71% degraded areas in 2000—2004 to 84.95%
improved areas in 2006—2010. (4) The main driving factors affecting the dynamic changes of grassland were distance to
roads , distance to settlements, population density, drought, temperature and topographic slope, and the distribution of each
influencing factor had obvious spatial heterogeneity. The study will help to provide scientific guidance and decision-making

basis for grassland ecosystem restoration, management and strategy formulation in the Three River Source Region.

Key Words: multi-source data; human interference level; trend analysis; ecological construction projects; Three-River

headwaters region; driving factors
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F£1 HAEFHELA NDVINPP #1 GPP HEHE
Table 1 The mean annual values of NDVI NPP 1 GPP at different human disturbance levels
BIEEAETI HEETL HEETHE T4

/ . . . . .
G Light human disturbance Moderate disturbance Severe disturbance Extreme disturbance
Year

NDVI NPP GpPP NDVI NPP GPP NDVI NPP GPP NDVI NPP GPP

2000—2004 0.168 3923 1367235 0.291 7695 548388 0513 14.183  395.061  0.583 19.101 584.413
2006—2010 0.183 4744 1424248 0315 9.048 596137  0.546 16.123 423720 0.641 21.408 641.360
2011—2015 0.187 3768 1421930  0.321 8533 593211 0.555 15563 409395  0.658  21.729 618.607
2000—2015 0.180 4149 140539  0.310 8412 580.083  0.539 15376 618.607  0.628  20.845 614.695
NDVI; H—fLH B 5 5 Normalized Difference Vegetation Index; NPP . i5#]4%¢4: 7 Net Primary Productivity; GPP: SHIZ L J) Gross Primary Productivity
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Table 2 Parameters and test results of OLS and GWR
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Fig.8 Spatial distributions of the corresponding coefficients for influence factors based on GWR model
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