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Abstract: China is in a high stage of urbanization, and the national urbanization rate was 59.58% by 2018. The rapid
expansion of the city has significantly changed the regional landscape pattern and the ecological system service functions (i.
e. supply, regulation, culture, support services). In the past 30 years, the urban land has expanded by 554.23 km’. Based
on the analysis of the landscape pattern change of Xi’an, the concentric buffer zone method was used to explore the

relationship between landscape index and ecosystem service value in urban-rural gradient. The purpose of this study was to
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reveal the impact of city development on urban ecosystem. The results showed that the area of landscape types in Xi’an
changed remarkable from 1980 to 2015. The area of cultivated land and grassland decreased gradually, and the fluctuation
of construction land area increased, which mainly due to the transformation of dominant landscape cultivated land. The area
with the highest landscape fragmentation is mainly located in the urban-rural junction, about 10 km away from the city
center. This region was characterized by the highest patch density, edge density and landscape segmentation. The variation
trend of landscape index showed an inflection point in the 35 years change, and the point distance was gradually increased
with the expansion of urban area. Forestland and cultivated land are the main land use types to provide the ecosystem
services. The total ecological services value in Xi’an decreased by 956 million yuan, and the cultivated land had the most
decreasing of ecological services value compared with other land use types (683 million Yuan). In the spatial scale, the
average value of total ecosystem services had an increasing trend along the urban-rural gradient from the city center to the
countryside, with fastest increasing rate in soil conservation ecosystem services. In the temporal scale, the average value of
ecosystem services decreased year by year. While by analysis the impact of landscape pattern on the value of ecosystem
services, it was found that there was a significant correlation between Shannon’s Diversity Index and the value of ecosystem
services, and the Largest Patch Index was highly negatively correlated with different types of ecosystem service value. Urban
construction reduced the value of regional ecosystem services. In the future city development, it is necessary for us to plan
land use and landscape pattern scientifically, so as to improve the quality of ecological environment and achieve the purpose

of urban ecological livability.

Key Words: urbanization; landscape pattern; ecosystem service value; urban-rural gradient zone
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Table 1 Classification of urban land use
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Table 2 Landscape pattern index and ecological significance
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Table 3 Ecosystem services value unit area of Xian County
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Fig.3 Land use change map of Xi'an
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Table 4 Land use/land cover transfer matrix in the study area from 1980 to 2015

2015
1980 Bt ity £3) S B eI
Cropland Forestland Grassland Water Construction land Unused land

B Cropland 3385.80 26.12 46.89 20.88 508.24 0.12
FHi Forestland 11.79 3034.78 15.21 3.69 54.80 0.78
b Grassland 117.00 87.72 1963.56 5.56 16.68 0.85
KK Water 23.52 4.68 5.88 106.80 2.94 0

A ML Construction land 24.57 1.24 2.13 0.50 692.09 0

A A Unused land 0.003 0.79 0.09 0 0 3.35

£5 TEZT 1980—2015 WK FIEH
Table 5 Landscape patter index in Xi'an City from1980 to 2015
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SOWIEARAE % (LSD) 67.0518  67.9797  69.9851 || ZAEMAE%L(SHDI) 1.3112 1.3176 1.3745
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Table 6 The value of ecological services in Xi'an and its changes from 1980 to 2015

FEIZE2 Landscape type 1980 2000 2015 1980—2000  2000—2015 1980—2015
FHHb Cultivated field 64.02 63.39 57.19 -0.63 -6.20 -6.83
MHb Forest land 158.79 158.26 160.53 -0.53 2.26 1.74
M Grassland 60.21 59.41 55.88 -0.80 -3.53 -4.33
KI5 Water area 16.79 13.89 16.04 -2.89 2.15 -0.75
A HL Construction land 0.8 0.91 1.41 0.11 0.50 0.61
KA FHHL Unused land 0.005 0.005 0.006 0 0.001 0.001
H3t Total 300.61 295.87 291.05 -2.23 1.06 -9.56

2.5 SR EUS S R GRS O B A R e B
R FH B R 2 2R B0 M ESV F8 65 A KSR B A 1 =Z [ A e ME (6 7) . 45 R KW, SHDI 54521
ESV Z[fEAE B2 A C 2 Hih KI5 5 SHDI B AR e B 55 (0.847) , Hik 2 4 ESV 5 SHDI A AH G

http ; //www.ecologica.cn



224 ZEHER A VU2 T AT SRS SR B A 2 R G S5 I (LA R R 8247

AR

T3EOREF

HEFF ) St Y et S et

6 1980—2015 EARLHERESIBLESMES

Fig.6 Ecosystem values of different functions in Xi’an from 1980 to 2015
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Table 7 Correlation between landscape metrics and ecosystem services values

15N [ L K

SR . PD LPT ED SHAPE_MN FRAC_MN  CONTAG  COHESION  DIVISION SHDI Al

Landscape index

SR

il . 0.189  -0.680 "  0.444 0.580 " 0.511 -0.702 ** -0.595 " 0.621 " 0.769 ** -0.476

Gas regulation

SX73 ks

W.hlﬂw . 0.257  -0.696 "  0.475 0.504 0.431 -0.726 ** -0.580 " 0.645"*  0.784"" -0.506

Climate regulation

B4

j:%ﬁ(% ) 0301  -0.711**  0.501 0.466 0.390 -0.746 " -0.583 " 0.665""  0.796 " -0.530 "

Soil conservation

KV . . .

KRR . 0.398  -0.764""  0.575" 0.434 0.343 -0.800 ** -0.643 " 0.731*"  0.847"" -0.600 *

Water conservation

YL . . v

Bt . 0.620" -0.745""  0.646""  0.115 0.018 -0.810 ** -0.548 " 0.749**  0.806"" -0.662 "

Waste disposal

iR el EA

ﬁh Elf’jjzﬁ te . 0.256  -0.696"*  0.476 0.508 0.431 -0.729 ** -0.586 " 0.6477*  0.789"" -0.506

Maintain biodiversity

B . . " .
0.334  -0.728 0.525 0.453 0.372 -0.765 -0.600 0.686 0.814 -0.553

Total value

s 7 0.01 K (CRUI) 1B EEARE; + . 7F 0.05 AT ORUI) | g AHE
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