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Abstract; China is now paying much attention to ecological conservation when developing economy. “Green Shield Action”
started in 2017 is one of these efforts in evaluating natural reserves protection and management. Forest ecological system is
one kind of important parts in natural reserves. Remote sensing can supply historic and present images in nature reserves and
can help analysis time series information to find out surface changes in these areas. The state of forest change, its spatial
and temporal characteristics and attribution can provide a scientific basis for assessment of ecological protection in protected
areas. Landsat is the only satellite that can supply long time series images since 1980s. This study characterized the long-
term ( 1984—2018) forest change patterns in Chaisong and Taibaishan Natural Reserves, Shaanxi using the LandTrendr

( Landsat-based Detection of Trends in Disturbance and Recovery) algorithm with Landsat time-series data acquired from
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the Google Earth Engine (GEE). LandTrendr is an approach to extract spectral trajectories of land surface change from
yearly Landsat time-series stacks ( LTS) and it takes two parts in time-series analysis of LTS: capture of short-duration
events and smoothing of long-term trends. Algorithm users do not need to download all Landsat images to their own
computer, but process data and execute the algorithm in cloud platform-GEE. In this study, the overall accuracy for
classifying changed pixels and stable pixels is 93% and the overall accuracy for disturbance year is 89%. This high accuracy
can give policy-makers reliable information for the natural reserves management. In Chaisong Natural Reserve, the
disturbance year happened around 2008 and those disturbance were mainly caused by human activities (oil and gas fields) .
These activities lasted 9 years until “Green Shield Action” began in 2017 and human activities decreased after this action.
In Taibaishan Natural Reserve, the disturbance year happened mostly in 2013 and those disturbance were caused by natural
factors ( glacier melting). The disturbance areas are higher in Chaisong Natural Reserve than that in Taibaishan Natural
Reserve with 42.74 ha and 23.68 ha, respectively. The number of disturbance patches in Chaisong is more than Taibaishan,
which indicates that Chaisong Natural Reserve was frequently disturbed after its establishment in 2004 and higher attention
should be paid in Chaisong. Satellite remote sensing monitoring in natural reserves can supply valuable surface information
especially in those areas where people are hard to get in. Our study can help researchers and policy makers understand the
forest status in the protected areas and provide the benchmark state for evaluation of the ecological protection in natural

reserves.
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Fig.1 Location map of the study area
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Table 3 Accuracy assessment for forest disturbance
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Table 4 Accuracy assessment for forest disturbance year
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Year Producer accuracy User accuracy Year Producer accuracy User accuracy
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P AR
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Table 5 Statistics of disturbance in Chaisong Reserve
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2005 1.76 20 2013 3.58 10
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2008 15.24 85 2016 0.11 1
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2012 2.05 7
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Table 6 Statistics of disturbance in Taibaishan Reserve

R T hm? b (3251 GEI T hm? BEHEL
Year Area No. of Patches Year Area No. of Patches
1987 0.43 3 2007 0.38 1
1989 0.74 1 2008 2.1 3
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1993 0.36 1 2012 0.74 4
1994 1.87 7 2013 12.99 17
1996 0.46 2 2016 0.97 6
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1999 0.64 3 41t Total 23.68 57
2001 0.11 1
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