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Zhao-ye'* | HAO Jun-ming"*, LIN Qing-run"* , CHEN Lu"* (1. School of Civil Engineering, Lanzhou University of Tech-
nology, Lanzhou 730050, China; 2. Lanzhou University of Technology/ Gansu Province Emergency Mapping Engineering
Research Center, Lanzhou 730050, China)

Abstract: Aiming at the non uniqueness of feature vector direction of remote sensing ecological index( RSEI) model and
the existence of necrotic pixels in optical images, 489 Landsat TM/SR availability remote sensing images of Qilian Moun-
tain National Nature Reserve from 1986 to 2021 were selected in view of Google Earth Engine platform, and the improved
remote sensing ecological index model was utilized to assess the ecological environment quality of the reserve. The single
factor analysis and interactive detection analysis in geographical detector were applied to analyze the mechanisms of the
seven influencing factors (NDVI, WET, LST, NDBSI, land use type, DEM, and population density) of RSEIL. The re-
sults show that; (1) Compared with remote sensing ecological index model, the improved remote sensing ecological index
model avoided the interference of feature vector direction, and could better reflect the changes of ecological environment
quality. The ecological environment quality from 1986 to 2021 demonstrated a recovery trend of "first decreasing and then

increasing" , with a spatial distribution of "high in the east and low in the west". (2) The spatio-temporal differences in
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the reserve indicate that the ecological environment quality slightly deteriorated, unchanged or slightly improved in the past

35 years. The distribution of slightly deteriorated areas located mainly in the northern part of Sunan Yugur Autonomous

County in Zhangye City and the junction of Zhangye City and Wuwei City. The slightly improved areas were scattered in the

reserve , while the core areas were relatively more distributed in the reserve. (3) From the analysis of the causes of ecolog-

ical environment quality, among the seven influencing factors, greenness (NDVI) had the strongest explanatory power on

the spatial differentiation characteristics of RSEIL. Considering the synergistic effect of multiple factors, the NDVI and ND-

BSI were the key driving indicators of ecological environment quality. The results above show that the ecological environ-

ment quality in Qilian Mountain Nature Reserve has been gradually improved in recent years, and a series of environment

protection measures were effective.

Key words: improved remote sensing ecological index; Qilian Mountain National Nature Reserve; remote sensing

dynamic monitoring; geographical detector; image availability analysis
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Table 3  Principal component analysis of each index of
RSEI from 1986 to 2021
T L
PCl PC2 PC3 PC4
1986 NDVI 0.9757 -0.2093 0.0644 —0.008 8
WET 0.0185  0.3640 0.9208  0.1392
LST -0.0068 -0.0499 -0.1301  0.990 2
NDBSI -0.2183 -0.9062 0.3621  0.003 4
FRIEMH 0.0169  0.0095 0.0002  0.0000
TR/ %  63.46 35.49 0.93 0.11
1990 NDVI 0.8909  0.4166 0.1776 -0.033 4
WET 0.0859 -0.1854 -0.1770 -0.962 8
LST -0.2863  0.8156 -0.4944 -0.0917
NDBSI -0.3419  0.3562 0.8323 -0.2521
FRIEMH 0.0177  0.0144 0.0033  0.000 1
TR/ % 49.87 40. 64 9.17 0.31
1995  NDVI 0.9107  0.2739 0.3061 —0.044 1
WET 0.0855 -0.2162 -0.1982 -0.9522
LST -0.0951  0.8564 -0.4977 -0.099 4
NDBSI -0.3929  0.3806 0.7870 -0.2855
FEAF(E 0.0227  0.0156 0.0035  0.000 2
TERE/ % 54.16 37.18 8.31 0.36
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~ F oy
i ik PCl PC2 PC3 PC4
2000 NDVI 0.9247 0.3723  0.0797 -0.003 0
WET 0.0656 -0.3615 0.9230 -0.1145
LST -0.0049 0.0281 -0.1119 -0.9933
NDBSI -0.3750 0.8544 0.3595 -0.0100
FRHEY 0.0256 0.0048 0.0002  0.0000
TR/ % 83.60 15. 80 0.58 0.01
2005 NDVI 0.8849 0.3914 0.2460 -0.0572
WET 0.0795 -0.1800 -0.2230 -0.950 0
LST -0.2505 0.8471 -0.4600 -0.0717
NDBSI -0.3845 0.3116 0.8218 -0.2824
FRAEY 0.0215 0.0153 0.0032  0.000 1
BIWkR/%  53.55 38.18 7.98 0.28
2010 NDVI 0.8400 0.4617 0.2679 -0.0779
WET 0.0875 -0.1796 -0.2418 -0.949 5
LST -0.3037 0.8214 -0.4788 -0.0614
NDBSI -0.4400 0.2827 0.8003 -0.297 6
FRAF(E 0.0210 0.0130 0.0030  0.000 1
TR/ % 56. 64 34. 88 8.16 0.31
2015 NDVI 0.7002 -0.5462 -0.4081 -0.21138
WET 0.2214 0.3415 0.3587 —-0.8400
LST -0.2990 -0.7530 0.5687 -0.1421
NDBSI -0.6094 -0.1341 -0.6176 -0.4789
FEAFE 0.0255 0.0131 0.0030  0.0003
TikE/%  60.96 31.25 7.12 0. 67
2020 NDVI 0.6841 0.5741 0.3918 -0.2212
WET 0.2226 -0.3127 -0.4004 -0.8321
LST -0.4023  0.7560 -0.4926 -0.1547
NDBSI -0.5662 0.0336 0.6660 —0.4845
FEAFE 0.0266 0.0113 0.0030  0.0003
THRE/%  64. 66 27.36 7.33 0. 66
2021 NDVI 0.7036  0.5322 0.4215 -0.2100
WET 0.2178 -0.3078 -0.3927 -0.838 8
LST -0.3658 0.7880 -0.4668 -0.1655
NDBSI -0.5690 0.0337 0.6709 -0.4743
FEAEE 0.0284 0.0122  0.003 1 0.000 3
TIRE/ %  64.52 27.65 7.15 0. 69
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Table 4 Change of RSEI area proportion from 1986 to 2021

RSEI 4554 TR 5 H/ %

1986 4 1990 4E 1995 4 2000 4 2005 4 2010 4 2015 4 2020 4 2021 4
B E 0.31 38.18 41.22 37.16 52.30 51.05 45.75 40. 08 49.39
— i 47.72 31.58 27.22 26.55 28.41 31.27 24.99 25.15 25.20
=R 51.98 30.24 31.55 36. 30 19.29 17. 68 29.26 34.05 25.40
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Fig. 3 RSEI grade distribution of Qilian Mountain National Nature Reserve
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Fig.4 Monitoring map of ecological environment change in Qilian Mountain National Nature Reserve
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Table 5 Detection results of impact factors in Qilian Mountain Nature Reserve

e 1990 4F 2000 4F- 2010 4% 2020 4%
q P1H q HF q P{H q HEF q P1H q HEF q P{H q HF
NDVI 0. 839 0. 00 1 0.929 0. 00 1 0. 857 0. 00 1 0.902 0. 00 1
WET 0.274 0. 00 5 0. 254 0. 00 6 0. 005 0. 00 7 0. 441 0. 00 3
LST 0.263 0. 00 6 0.023 0. 00 7 0.249 0. 00 5 0. 355 0. 00 6
NDBSI 0. 690 0. 00 2 0.782 0. 00 2 0.79%4 0. 00 2 0. 898 0. 00 2
LucC 0.387 0. 00 3 0.419 0. 00 3 0. 346 0. 00 4 0.424 0. 00 4
DEM 0. 345 0. 00 4 0. 402 0. 00 4 0. 364 0. 00 3 0.369 0. 00 5
Pop 0.234 0. 00 7 0.312 0. 00 5 0. 237 0. 00 6 0. 111 0. 00 7
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Ehy NDVI ¥1# RSEI ¥1H
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Fig.5 Changes of RSEI with NDVI, WET, LST, NDBSI, DEM and Pop
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Fig. 6 Interactive detection results
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