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Abstract: Ecological recreation service plays a vital role in the development of China from high-speed to high-quality
urbanization. However, the research on eco-recreation services and their spatial associations has not yet been fully integrated
into the assessment of ecosystem services, which has restricted the application of ecosystem services evaluation in decision-
making management. Xiong'an New Area is a case of exploratory and practical significance for the construction of new smart
ecological cities in China even all over the world. During the process of constructing and planning in this new distinct, two
targets including ‘ ecological harmony’ and ‘ green livable city’ are of tremendous importance. In order to achieve these

goals, it is imperative to enhance the ability of recreational ecosystem services for residents. Therefore, in this work, we
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focused on two key scientific problems, namely eco-recreation services process and spatial analysis, to identify the spatial
associations, developed a GIS application module, and realized spatial simulation and visualization of regional eco-
recreation services. For evaluating the impact of the development on recreational ecosystem services, an evaluation model
based on attractiveness and accessibility was established to assess the capabilities of recreational ecosystem services in
Xiong'an New Area in 2018. Then, according to spatial planning scenarios, we also predicted the scenarios in 2035.
Furthermore, the correlation between critically social influencing factors and recreational ecosystem services was analyzed on
the basis of geographic detectors. Results showed that; (1) the attractiveness index of recreational ecosystem services in
2018, with Baiyangdian Lake as the core, decreased with the increase of distance. Besides, high-accessibility areas were
mainly distributed in Xiongzhou, Anxin and Rongcheng towns. The comprehensive index of ecosystem leisure services in
Xiong’an area was 5.10 in 2018, and the overall supply was medium-accessible. (2) Compared with 2018, the Complex
Index of recreational ecosystem services will increase by 0.32 in 2035, while the distinct will be still in a medium-supply-
accessible state. For the spatial distribution, the high attraction area will expand to some extent, for Baiyangdian Lake will
be still the core, and the high accessibility areas will be concentrated in the northern starting area and surrounding groups.
(3) There was an obvious spatio-tempo discrepancy in the driving forces of social factors on ecosystem leisure services. The
main driving factors has switched from population density and GDP density in 2018 to GDP density and the proportion of
tertiary industry in 2035. The results of the evaluation and prediction can provide systematic countermeasures and

suggestions for the planning and construction of the Complex Index in Xiong'an New Area.

Key Words: ecosystem services; ecosystem leisure services; accessibility; geographic detectors; Xiong'an New Area
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Table 1 Leisure service classification and comprehensive tabulation
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Table 2 Score conversion table of leisure service comprehensive ability
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Fig.3 Estimated land use structure of the Xiong’an New Area
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Table 3 Land cover transfer matrix in the Xiong’an New Area during 2018—2035

2018

209 4 Urban area 4 M Farmland FRIR Forest BH Wetland JKAR Water
JEHE Urban area 300.88 256.26 0.88 3.53 2.31

4< H Farmland 12.08 660.44 3.42 2.12 5.75
FRHK Forest 12.55 158.01 2.71 0.16 1.92
12 Wetland 3.15 22.68 0.07 145.82 9.20
JKIE Water 4.54 73.40 3.35 8.55 81.71
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Fig.5 Current situation and future structure of GDP per unit area of Xiong’an New Area
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Fig.6 Present situation and future structure of industrial structure in Xiong’an New Area
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Fig.7 Evaluation of leisure service attraction of Xiong’an New Area in 2018
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Fig.8 Evaluation of leisure service attraction of Xiong'an New Area in 2035

R4 2018—2035 FIFRFX K RRES WS B ERE km®

Table 4 Leisure service attraction transfer matrix in the Xiong’'an New Area during 2018—2035

2018
2035 —

K%K Low rank 125 Middle rank 4% High rank
&4 Low rank 300.88 256.26 0.88
rh4¢ Middle rank 12.08 660.44 3.42
4% High rank 12.55 158.01 2.71
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Fig.9 Evaluation of accessibility to ecosystem leisure services of Xiong’an New Area in 2018
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Table 5 Comprehensive score of leisure services transfer matrix in the Xiong’an New Area in 2018—2035

2018

2035 — —

Ff}3IE Very near 1RIE Very far T Near —Ji& Moderate 7T Far
[ffiE Very near 186.82 15.51 236.85 216.41 196.58
ARIE Very far 0.34 16.56 2.52 4.18 20.40
HGE Near 1.83 0.54 3.09 2.04 6.57
—Ji% Moderate 4.42 27.89 12.62 345.05 182.01
it Far 3.67 32.95 16.05 95.02 120.54
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Fig.10 Evaluation of accessibility to ecosystem leisure services of Xiong’an New Area in 2035
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Table 6 Comprehensive score of leisure services transfer matrix in the Xiong’an New Area in 2018—2035

IVEL 2018
Scores 1 2 4 5 6 7 8 9
2035 1 20.12 10.04 12.07 49.97 38.03 53.60
2 9.17 133.46 7.82 66.31 0.68 3.22 19.40 7.67
4 15.59 0.89 24.43 20.43 20.22 20.62
5 21.20 43.80 49.67 151.88 0.00 14.92 36.96 1.45
6 0.00 17.25 13.78 112.80 1.12 44.89
7 17.21 47.87 0.49 128.18 11.15
8 25.77 17.58 68.77 96.69 62.82 70.64 0.09
9 2.91 76.80 0.12 21.95 16.11 3.77 52.11
F7 2018.2035 MEREFHX ESKRR SRS EZRNE
Table 7 Detected values of driving factors of ecological leisure services in Xiongan New Area in 2018 and 203
AEAY Year 2018 2035
4R 3} K & Driving factors q P q P
GDP % & The density of GDP 0.085 ** 0 0.094 ** 0
AL Urbanization rate 0.004 0.153 0.046** 0
%5 — 7\l 5 L The proportion of the secondary industry 0.028 ** 0 0.042** 0
55 =7\l 5 EE The proportion of the tertiary industry 0.029 ** 0 0.062** 0
A% % The population density 0.104 0 0.060 ** 0
*x N EA R E)

4 WHiEtEHEE

4.1 ifig
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PRAGIERE B ST KRR BRI, IR IR AR Sk Hhas () B AR PR bR, TR TE AR S RGN IR 55
1R | 07 X F B AR U UE MR S G Y R, 5 A I SR DA R TRT -5 R R R A el B A 1) A D Bl s e 1Y
FUEEA— 20 AT A VRS AR R AR S 7 [ 4 8 | 8 b 2 I AR A i S 0 i — 2 8
FERM i e X Sk | B A A PR 2R N /I R AR R R 0 R B AR AR R A ) AE 4
B TR R B X A S RGR N IR S AR TR R . AR RGARNIRSS Je— AR AR R, 5| 1 Je vl ik
P T 4 5 AR AT AT S3OPTA DX 38823 T A 2 R G IR PR I 55 1 25 [0S iy 5 3, Lo o 2% SRR 5 DXOAS R A 1) v
U255 A Ja v IR PG A [RVREAAR () S 78 s FR PRt A T AR, 318 i PP AR B ARG B
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