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Spatio-temporal evolution characteristics of habitat quality in typical tourism

cities based on value evaluation: a case study of Huangshan
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1 Tourism College, Hunan Normal University, Changsha 410081, China

2 School of Geographic Information and Tourism, Chuzhou University, Chuzhou 239000, China

Abstract: The evaluation and analysis of habitat quality and its spatio-temporal distribution characteristics in a specific
region are of great significance in the construction of regionally ecological security pattern and sustainable development.
Taking Huangshan, Anhui Province, a typical tourist city, as example, this paper analyzed the dynamic change of its
habitat quality form 2007 to 2017 based on the comprehensive model and methods of ecosystem service value, habitat
quality index consisting of Net Primary Productivity( NPP) and Normalized Difference Vegetation Index (NDVI) , InVEST
habitat quality assessment model and spatial analysis methods. The results showed that: (1) from 1987 to 2007, the total
value of habitat quality in Huangshan City continued to decline, while the total value of habitat quality rose in 2017, but
the threat to habitats continued to increase. The high-quality habitat areas were the Taiping Lake in the north, but the low
quality of habitats was mainly distributed in the urban areas of the counties. And the change of habitat quality grid grade was
mainly from 4 grade to 3 grade in1987—2017. (2) The habitat quality of 84 out of 105 villages and towns ( streets) in
Huangshan City declined from 1987 to 2017, mainly in the eastern region. The areas of “High-High” habitat quality type

clusters and hot spot areas were mainly located in the villages and towns around Taiping lake in the north of Huangshan,

EE&TH L8 ARPRI2EH4E (1808085QC72) 3 HHIA I 21t 4Rl2# #1405 H (AHSKY2018D19)
Y Fs A #A:2019-04-02; [ £& H AR B A :2020-11-27
# MINFEH Corresponding author.E-mail ; pj107155@ 126.com

http ://www.ecologica.cn



666 JAE = 41 %

while the areas of “Low-Low” habitat quality type clusters and cold spot areas were located in and the towns of Tunxi
district, Huizhou district, Shexian county, and Xiuning county. The secondary hot spot township did not appear in 2007 in
the southwest mountain areas. (3) The urban development of Huangshan City had a great impact on the quality of habitat.
Generally, the closer to the center of the city, the worse the habitat quality. The three circles of 10—20, 30—40, and
40—50 km away from the tourism center of Huangshan City formed the low value points of habitat quality, which was the
result of the mutual development of tourism and urban areas. What is more, there was a strong correlation between tourism
and habitat quality spatial distribution in Huangshan City. The higher the nuclear density of tourism facilities and scenic

spots, the higher the proportion of low-grade habitat quality.
Key Words: habitat quality; ecosystem service value; spatio-temporal evolvement; tourist city; Huangshan
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Fig.7 Variation of the proportion of habitat quality grades at different distances from the center of Huangshan City from 1987 to 2017
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Table 2 The mean pixel value of habitat quality in different distances from the center of Huangshan City from 1987 to 2017

Ay % Distance/km

Year 0—10 10—20 20—30 30—40 40—50 50—60 60—70 70—80 80—113
1987 1112.41 1489.39 1674.24 1681.21 1783.98 1905.94 1906.03 2407.12 2115.37
1997 737.58 1268.96 1572.68 1632.70 1664.90 1806.46 1810.11 2295.30 2013.94
2007 800.77 1164.70 1477.72 1531.42 1580.10 1682.82 1636.98 2081.02 1853.56
2017 916.00 1272.81 1545.58 1622.61 1661.18 1793.96 1799.87 2355.55 2058.33
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Fig.8 Proportion of scales of habitat quality grades at different distances from the tourist center of Huangshan City from 1987 to 2017

R3 19872017 FEE LTKEF O ATREESERERRERTHE

Table 3 The mean pixel value of habitat quality of different distances from the tourist center of Huangshan City from 1987 to 2017

ALY Fi S Distance/km

Year 0—10 10—20 20—30 30—40 40—50 50—60 60—70 70—96
1987 1833.95 1650.04 1820.19 1740.94 1590.84 1864.33 2013.76 2067.92
1997 1849.54 1679.94 1787.05 1587.12 1388.02 1635.07 1904.00 2002.32
2007 1652.02 1599.09 1744.51 1565.38 1273.54 1505.04 1729.51 1743.91
2017 1778.75 1659.13 1864.41 1687.00 1460.92 1670.81 1798.48 1936.66
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30—40 km &2 5, HUO® 40—50 km,, 1987 AR A0 8 40—50 km (918 )2 3 90 B AL Y Hoiem
1997 2007 2017 4RI 10 5 50—60 km AYRE)Z 3 S BETRAR o LRy o B BRI PO sl Rz 9 P )22
4 GG e BEEAN S LR . BE BRI R0 A 30—40 km BYREZE 5 9% 55 R G s, AN ARG A ) 45 %
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B8 ,10—20 km PEZE G778 8 10 XU XA X, & R R e e i it , PRIt 2B B i A1, 30—50 km g 8¢ LT
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Fig.9 The spatial distribution of kernel density of tourism facilities and scenic spots in Huangshan City
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Fig.10 The area percentage of different habitat quality grade in different density areas of tourism facilities in Huangshan City from 1987 to

2017

1987—2017 4, Bifi % fif Vi 15 il it U0 S DX A% 28 8 3 hm, AR & 20 058 1,2 4 DX v A 38 18 m, Herp 2007,
2017 BRI NI 5 = AR SR 4 BB, 5 S DI R LA, AR AL RN B . P A
AN 3 G X I TE R YA e, AR B D BRI | U0 e DX B AR X, 4 3 A BRI A
JR I It e 7t X % 3 45 1y X 3, 1987—2007 4 2.3 S B B5m AL Hede i, 2017 4F 2 1 AR B m A G kb
B o

B LT R U e ST i R HA DI, T it 8 A DX AR Hh A 4% B DAY 23R X, i Pl 8 i e o X

http ; //www.ecologica.cn



2 4 A AF ET U ET A 08 1LTH A T e I 2 AR R AE S A 677

AIERRAEY @1 2 M3 04 A5
A4y Year
o 87 97 07 17 87 97 07 17 87 97 07 17 87 97 07 17 87 97 07 17

*
\a 50 [~ . . * ’
= ] °*

e 5‘3 40 g u ] *

I g ] ] - . u .

XKS30mm [ S - LI | ",

= & . m
] * u
© 20 . N . ®
< 'S L 4 * ¢ [ ®

10 * * °
o ® ) °
0..:2 R e 2. 2 aAaA, A A A,
0—0.01 0.01—0.04 0.04—0.07 0.07—0.11 0.11—0.16

iR X %5 ¥ Kernel density of scenic spots

B 11 19872017 £EILTRFERRARZEREERERERER L
Fig.11 The area percentage of different habitat quality grade in different density areas of tourism scenic spots in Huangshan City from

1987 to 2017
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Fig.12 The number of tourists and tourism revenue in Huangshan City from 1900 to 2017
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