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Ecosystem service value estimation and spatiotemporal differentiation characteristics

of typical tourism cities at grid scale: a case of Sanya

MA Yong"?, LING Xuan"*, TONG Yun'
1 School of Tourism Hainan University, Haikou 570228, China
2 Academy of Green Development, Hubei University, Wuhan 430062, China

Abstract; Taking Sanya, a typical tourist city, as a case study, this paper uses Landsat remote sensing image data of four
periods from 2006 to 2018, quantitatively identifies the land use evolution characteristics with ENVI and ArcGIS platform,
and estimates the ecosystem service value (ESV) of tourism destination at the scale of 1kmX1km. Combined with spatial
exploratory data analysis, the spatiotemporal differentiation of ecosystem service value and its spatio-temporal coupling
relationship with tourism development is revealed. The results are as follows; (1) From 2006 to 2018, the total value of
ecosystem services in Sanya decreased from 6.73 billion to 5.76 billion, a cumulative decrease of 978 million. (2) From
2006 to 2018, the value-added areas were distributed in Yazhou District, Tianya District and the southern Jiyang District,
showing a decreasing trend year by year. The impairment areas were concentrated in the northeast of Tianya District and

Haitang District. (3) In the spatial agglomeration, the ecosystem service value showed significantly positive spatial
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correlation and the correlation decreased first and then increased. The high concentration area is located in the northern
Tianya District, and the low concentration area is distributed in the coastal and gulf areas. (4) The tourism development
and the spatial and temporal evolution characteristics of ecosystem service value are closely related. The woodland ecological
environment in northern Tianya District of Sanya City is good. The ESV slightly decreased, but the absolute value was
stable, which is the main source of ecosystem service value. Sanya Bay, Yazhou Bay and Haitang bay with rapid tourism
development have more relative value-added areas, but the absolute ESV loss is significant, seriously lagging behind other

areas.
Key Words: ecosystem service value; spatiotemporal differentiation; typical tourism city; grid scale
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Regulating servicing ST 16255.941 9806.287  10983.744 1180.752 8100.511 247.134 7117.466
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Table 2 Land use dynamics of Sanya from 2006 to 2018
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Land use type Waters Farmland Grassland Mudflat
land land land land wetlands
2006—2010 A5 ki / km? 52.790 235.016 -4.328 5.661 -310.909 25.575 -3.965 1.879 -0.956
B/ % 16.653 10.927 -1.002 4.969 -7.367 9.970 -18.115 54.011 -5.915
2010—2014 A/ km? 61.403 48.441 -74.413 -1.049 -39.089 -1.287 0.394 3.278 0.783
B/ % 11.626 1.567 -17.943 -0.768 -1.313 -0.359 6.534 29.812 6.345
2014—2018 S g i/ km? 29.493 85.941 15.847 -1.266 -108.280 -17.265 -0.391 1.087 0.355
BN/ % 3.812 2.616 13.537 -0.956 -3.839 -4.882 -5.141 4.507 2.292
2006—2018 Ak A/ km? 143.686 369.398 -62.893 3.346 -458.279 7.023 -3.962 6.244 0.182
BN % 15.109 5.725 -4.853 0.979 -3.620 0.913 -6.034 59.820 0.374
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Fig.2 Spatial distribution of land use in Sanya city from 2006 to 2018
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Table 3 Land use Transfer matrix of Sanya from 2006 to 2018

2018

] l s FAR Y ST R

2006 @Qﬂiiﬂ e i AR Kk it &I gy - EAR iy N8 it
Build-up Garden Unused Forest Mangrove
Waters Farmland Grassland Mudflat Total

land land land land wetlands
A Build-up land 55.260 10.585 4.213 0.863 0.482 6.689 0.084 0.567 0.225 78.969
[} Garden land 78.066 385.624 19.703 4.258 17.103 27.503 0.787 2.722 0.520 536.285
AFIFAH Unused land 41,122 31.199 9.139 4.182 5.877 14.080 0.230 0.505 1414 107.7480
JK i, Waters 4.398 6.014 1.153 14.117 1.735 0.566 0.013 0.049 0.168 28.211
HMdth Forest land 6.913 459.460 7.170 7.948 570.563 1.508 0.199 0.037 0.894 1054.690
A¢ Hl Farmland 27.727 11.933 2.886 0.296 0.527 20.209 0.198 0.276 64.050
Filh Grassland 3.172 1.127 0.392 0.058 0.001 0.487 0.011 0.147 5.394
Wbk Mudflat 0.093 0.022 0.571 0.686
EL IR 1.855 0.848 0.433 0.037 0.014 0.855 4.041
Mangrove wetlands
ST Total 218.605 906.812 45.088 31.757 596.301 71.040 1.510 4.738 4.223 1880.074
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Table 4 Changes of land ecosystem service value in Sanya City from 2006 to 2018
S R e BT 1 B Y” S N 1" it
Years Forest Garden s pmland Wates O™ Welland Total
land land land land
HERGEMSME 2006 4528.264 1439.923 17.220 52.476 640.464 23.320 33.287 6734.955
Ecosystem service value 2010 3193.874 2069.283 4.742 73.404 767.767 22.795 25.411 6157.276
2014 3026.108 2196.400 5.982 72.793 741.453 8.606 31.861 6083.202
2018 2561.380 2361.630 4.751 79.054 702.632 13.008 34.782 5757.238
i /% 2006 67.235 21.380 0.256 0.779 9.510 0.346 0.494 100.000
Proportion 2010 51.872 33.607 0.077 1.192 12.469 0.370 0.413 100.000
2014 49.745 36.106 0.098 1.197 12.189 0.141 0.524 100.000
2018 44.490 41.020 0.083 1.373 12.204 0.226 0.604 100.000
u Y u R A m KGRI g AR
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Fig.3 Structure comparison of secondary types of ecosystem services in Sanya City from 2006 to 2018
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