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Abstract ; In the karst area along with the rapid expansion of the city, the urban construction land extends in the gentle area
between the mountains, and a large number of natural mountains were surrounded by construction land, and finally were
inlaid in the urban built area, forming the urban remnant mountains (URMs). The URMs in karst mountainous cities were
the main part of urban habitat and have many irreplaceable ecosystem service functions. Taking the built-up area of Guiyang

city, a typical karst mountainous city, as an research area, the temporal and spatial evolution characteristics of land use,
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landscape pattern and habitat quality (HQ) were studied based on the land use data from 2008 to 2018 by InVEST model.
Finally, the geographical weighted regression model was used to reveal the response relationship between HQ and land use
change. The results showed that; (1) from 2008 to 2018, the areas of cultivated land, URMs and woodland decreased by
94.56 km®, 8.74 km® and 6.8 km® respectively. The land use change was mainly dominated by the transformation of
cultivated land, URMs and woodland into construction land, and the fragmentation of landscape patches and spatial
heterogeneity were gradually strengthened. (2) The spatial aggregation effect of HQ was obvious from 2008 to 2018, with a
low average, and the proportion of low level HQ area increased from 38.29% in 2008 to 60.32% in 2018. The proportion of
moderate and high level HQ area decreased by 1.95% and 4.15% respectively, the degraded HQ) area reached 82.78 km®,
and the proportion of comparatively high level HQ area increased by 3.98%. The patches of HQ tended to be fragmented,
diversified and uniform, and the high HQ areas mainly distributed in the urban parks and the URMs. (3) The HQ was
positively correlated with the land use change of urban green space, URMs, woodland and water, but negatively correlated
with the changes of land use of construction land, transportation land, cultivated land and unused land. The HQ changes
were dominated by human activities. (4) URMs were the main contribution sources of high level HQ in mountainous cities.
However, from 2008 to 2018, with the increase of the complexity of urban land use, the HQ of URMs was obviously
degraded. This study contributes to further understanding of the relationship between land use change and HQ in karst
mountainous cities and could provide scientific support for ecological conservation and landscape planning in China and

other similar regions around the world.

Key Words: mountainous city; land use; InVEST model ; habitat quality; spatial and temporal response
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Fig.1 Location and scope of the study area
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BT 3
e e W R ﬁlﬂz i%fﬁﬁﬁlﬂz iﬁﬁﬁlﬂz e ES DR K FrIL A feens
Time Land use types Urban green Cultivated  Building — Traffic o Unused Water Urban Total
space land land land land remnant
mountains
2008—2013 4F  hikfLkHh 18.18 1.30 9.34 1.48 0.43 0.80 0.15 0.84 32.51
B 11.40 51.56 30.40 5.65 3.39 13.47 0.46 4.24 120.58
ST 9.92 2.78 93.69 3.53 0.41 4.16 0.07 1.11 115.67
23 JH b 1.86 0.32 2.19 12.42 0.05 0.23 0.09 0.13 17.28
piS:i! 1.72 1.62 2.10 0.51 3.11 2.52 0.03 1.13 12.74
AR I 1.59 0.34 4.02 1.23 0.02 1.10 0.01 0.32 8.64
K35k 1.38 0.49 0.51 0.15 0.04 0.08 3.13 0.08 5.86
PR B AL A 2.48 3.30 5.40 1.09 1.58 3.47 0.04 39.99 57.36
Rt 48.53 61.71 147.65 26.06 9.04 25.84 3.98 47.83 370.64
2013—2018 4F  IRAHZEHL 31.33 1.28 10.59 1.47 0.24 0.98 1.05 1.59 48.53
Hih 8.29 20.50 18.59 3.38 2.00 5.28 0.60 3.07 61.71
HESA b 8.13 1.96 127.03 4.10 0.43 4.18 0.17 1.66 147.65
23 JH b 1.77 0.10 2.34 21.54 0.03 0.16 0.01 0.10 26.05
At 2.32 0.31 1.79 0.33 2.23 0.61 0.01 1.43 9.04
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Fig.4 Index variation of landscape pattern at landscape level in Guiyang built-up area from 2008 to 2018
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Table 4 Habitat quality area at each level in built-up area of Guiyang from 2008 to 2018

o SRS IE S 28 X [ 2008 2013 2018
A B R KF E. . M %)J\Z’i Ij
Habitat quality level Classification intervals of the ) ) )

abilal quahly leve natural breakpoint method km %o km % km %
1 Low [0—0.2] 141.91 38.29 199.59 53.85 224.69 60.62
AR Relatively low (0.2—0.4] 124.33 33.54 65.97 17.80 49.46 13.34
i HF Moderate (0.4—0.6] 54.38 14.67 58.40 15.76 47.14 12.72
B Comparatively high (0.6—0.8] 17.94 4.84 17.71 4.78 32.68 8.82
= High (0.8—1.0] 32.08 8.65 28.97 7.82 16.67 4.50
SLECESEE 0.895 0.878 0.869
Maximum habitat quality
S A B
FHERRE 0.267 0.201 0.177

Average habitat quality
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Fig.6 Habitat quality assessment and spatio—temporal variation of InNVEST model in built-up area of Guiyang at different time points
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Fig.7 Analysis of cold and hot spots of habitat quality in built-up area of Guiyang
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AT 2RO TE Y X I7E 2008—2018 47 A7 S T35 A7 Ll A BICIE S 3 LA 23 Bl 988 20 i s A7 L 1R
B AR, X LA SR TT i A L A 2 Bl A AT AR SR B OS2 M AR 1 R BOh SR IR 2 DL = 5 X
XA 2 X 2, b iR LA 807 L A3 A Dy s SR St A S e T A =

x5 HEMAEFERSHGITREGEER
Table 5 Geographic weighted regression model parameter estimation and test results

2¥Ir ARE

Nl o e 2
FH_‘I 1 ?ﬁ'% Residual Effective Sigma AlCce R? VAt R
Time Bandwidth Adjusted R?
squares number
2008—2018 4 391.5317 290275156346.7486 2336.4304 5962.6359 213633.9603 0.8290 0.7801
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Fig.8 Spatial distribution of geographically weighted regression coefficients of land use change and habitat quality variation in built-up

area of Guiyang from 2008 to 2018
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Fig.9 Spatio—temporal distribution pattern of URMs habitat quality in built-up area of Guiyang from 2008 to 2018
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