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Abstract: [ Objective ] The aim of this study is to clarify the temporal and spatial status of ecological environment
quality and the main driving factors of its evolution under the continuous promotion of urbanization in Shandong
Province, which is of great importance for recognizing the status quo of ecological environment in Shandong
Province and formulating reliable protection strategies and systems in the later stage. [ Methods] Based on
remote sensing ecological index: a comprehensive index from 1991 to 2021, with the help of Sen trend method,
coefficient of variation method, Hurst index method and geographical detector, the characteristics and driving factors
of ecological environment quality change in Shandong Province were explored. [ Results] (1) From 1991 to
2000, the ecological environment quality in Shandong Province showed the decreasing trend and the change

was relatively stable. From 2001 to 2010, RSEI showed the increasing trend, mainly stable change trend.
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From 2011 to 2021, RSEI changes in most areas showed the stable state, and RSEI in woodland and cultivat-
ed land areas showed the increasing trend, while other land use types showed the decreasing trend. (2) RSEI
will mainly increase in the future period. and the change trend of different land use types in the future period
is opposite to that in the past 31 years. (3) Land use change had the greatest impact on the spatial distribu-
tion of RSEI in Shandong Province during 1990—2000 and 2001—2010, and the spatial distribution of RSEI
during 2011-—2021 was greatly affected by humidity change and land use change, and the interaction between
land use and other factors had a greater impact on RSEIL [ Conclusion ] There are significant differences in the
sensitivity of ecological environment quality to environmental factors at different periods in Shandong
Province, which is caused by the differences in the intensity and mode of human activities in different regions
and the vulnerability of ecological environment in different regions. The visual expression of ecological
environment quality can reflect the temporal and spatial evolution characteristics of ecological environment

quality, and provide important reference information for the decision making of maintaining human-ecological

environment balance.
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Fig. 1 Spatial distribution of land types in Shandong Province
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Table 2 Statistical chart of RSEI rate of change and variability in different land use types at different stages

AL AR/ a AR FR a
e ML M B @R RAAH WML ML BR B RFIH
19912000 4 0.000  —0.070 —0.035  —0.091 —0.056 0.293  0.250  0.256 0.257 0.280
20012010 4F 0.137 0.158  0.155 0.129 0.053 0.318  0.256  0.292 0.288 0.329
20112021 4F —0.068 0.021  0.019  —0.020 —0.080 0.236  0.270  0.284 0.238 0.237
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Table 3 Pixel statistics of land use type conversion in Shandong Province at different stages
- s byl -yl s -yl s > ey I B I ey
i Hy IS M KB HEBUHM RAAM B IS Y K B RA T

1990—2000 4F 227 11 10 629 329 3 1338 4 82 168 11 944
20002010 4 780 44 55 671 2860 78 2588 63 785 382 69 601
2010—2020 4 24667 4871 5252 6622 19386 517 25267 5666 9881 3445 15352 1704
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W IE] B 52 HAE L i BRI TE 300 L) |, LST 5 HA
K [a] % RSET W9 i B 11 8 78 15% LA b, 2001—

WK F H A W 7 2 8 1 28 AR, iR 38 1
30% LA I, 2011—2021 4F RSEI By 23 (8] 4345 254k %
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Table 4 ¢ driving force values of different factors on

RSEI changes at different stages

g LST  NDBSI WET NDVI LUCC
1990—2000 4F 0.0301  0.0236  0.0218  0.0237  0.1841
2001—2010 4 0.0268 0.0289 0.0096 0.0179 0.1839
2011—2021 4F  0.0140  0.0043  0.0289  0.0042  0.0141

x5 AEABEFHAEME RSEI THHZEER

Table 5 Interaction diagram of different factors on RSEI

changes at different stages

Iif 41 YiH LST  NDBSI WET NDVI  LUCC
LST  0.030
NDBSI  0.185  0.024
1990—2000 4 WET  0.162  0.090 0,022
NDVI 0169 0128  0.071  0.024
LUCC 0428  0.312  0.396  0.330  0.184

LST  0.027
NDBSI  0.095  0.029

2001—2010 4 NDVI ~ 0.115  0.102  0.010
WET  0.062  0.055 0,056  0.018
LUCC 0315 0372 0415 0310 0,184
LST  0.014
NDBSI  0.054  0.004

2011—2021 4 NDVI ~ 0.075  0.146  0.029
WET ~ 0.050  0.170 0,069  0.004
LUCC  0.182  0.049  0.152  0.050  0.014
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