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Abstract: Evaluation of wetland ecosystem services and its spatial distribution is of great significance for wetland
conservation, management and sustainable utilization. There are characteristics of population agglomeration, sensitive and
fragile ecological environment, disturbed by human activities, and great demand for wetlands in plateau cities. However,
due to the constraints of climate and geographical conditions, some wetland ecosystem services are very limited. Taking the
Huangshui National Wetland Park (HNWP) as a case study, the current paper constructed an ecosystem service evaluation
system that is suitable for plateau city wetland. Combined field investigation data with the analysis of experimental data, we
analyzed the wetland value and its radiation pattern characteristics by using function value methods and the break-point
model. The results showed that: (1) the total value of the 15 ecosystem services from HNWP was 6.18x10® Yuan in 2020.
Four types of the ecosystem services were sorted through large to small as cultural services, regulation services, support
services and supply services. The value of each ecosystem service from high to low was humidification > recreation services >
heritage value > existence value > surface water storage > river sediment transport > culture and education research >
temperature regulation > biodiversity protection > ecological and environmental water use > air filtration> oxygen release >
carbon fixation > sewage treatment > harvestable plant products. (2) In the five wetland parks of the HNWP , the value of
the Huangshui River was the highest, followed by the Beichuan wetland, the Haihu wetland, the Huoshaogou wetland and
the Ninghu wetland. (3) The order for radiation pattern from large to small was Ninghu Wetland, Beichuan Wetland,
Huangshui River, the Haihu Wetland and the Huoshaogou Wetland. A core area and five sub—core areas of the ecosystem
services were formed after the overlap of the wetland service radiation pattern. (4) There was spatial spillover of ecosystem
services in the HNWP. The ecosystem services from Huangshui River overflow to the surrounding wetland parks, and there
were mutual spillover and superposition of ecosystem services among Haihu Wetland, Beichuan Wetland, Ninghu Wetland
and Huoshaogou wetland. Overall, the results of this study focused on the ecosystem services of urban wetlands, clarified
the boundary of ecosystem services on the basis of the evaluation, and determined the spillover and superposition of
ecosystem service between different wetlands in the same region. The information may support the sustainable utilization of

plateau urban wetlands, which provides a reference for implementing ecological civilization construction.

Key Words: ecosystem services; value distribution; radiation pattern; Huanghsui National Wetland Park
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Fig.1 The location of Huangshui National Wetland Park
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Table 1 Evaluation system of ecosystem services of the Huangshui National Wetland Park
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Fig.2 The distribution of ecosystem service value of Huangshui National Wetland Park
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Table 3 The breaking points and the boundary radiation power of each park

RN EE! o 2
NT . i) . %Tr%%ﬁﬁﬁ%’ . {5 . Proportion /% LTEAEY H@%ﬁ
Park Distance/ km Distance from starting point Boundary radiation
park to breaking point / km power
F—5 HH—HSR 6.89 2.63 38.21% 1293.75
#—Jt HH—B 14.35 6.38 44.44% 220.31
—k HH—HSG 3.56 1.84 51.74% 2639.79
§—T HH—N 22.38 11.65 52.06% 66.02
‘k— HSG—HH 3.56 1.72 48.26% 2639.79
K —7% HSG—HSR 3.33 1.22 36.59% 5266.17
k—Jt HSG—B 10.79 4.61 42.74% 366.86
k—T HSG—N 18.82 9.47 50.33% 86.97
¥ —T HSR—N 15.49 9.87 63.72% 240.54
¥ HSR—HH 6.89 4.26 61.79% 1293.75
]t HSR—B 7.46 4.21 56.40% 1322.74
#H—k HSR—HSG 3.33 2.11 63.41% 5266.17
Jt—& B—HSR 7.46 3.25 43.60% 1322.74
Jt—7* B>N 22.96 13.22 57.58% 80.16
Jt—¥ B—HH 14.35 7.97 55.56% 220.31
Jt— %k B—HSG 10.79 6.18 57.26% 366.86
T—:k N—HSG 18.82 9.35 49.67% 86.97
T N>HSR 15.49 5.62 36.28% 240.54
T—1t NB—B 22.96 9.74 42.42% 80.16
T—iff N—>HH 22.38 10.73 47.94% 66.02
HH, W WEH ; HSG, KB A HSR, 37K F 9138 5 B, 613 N, 710
F4 SNEREHEENBEFEER
Table 4 The strong and weak radiation radius of each park
EIK T E B[ pis TR T
Huangshui Beichuan Haihu )Hddm 2 Ninghu
River wetland wetland uoshaogou wetland
A
fﬁjﬁij‘;m radive / m 2110 3254 1843 1217 5621
TR R 3397 5306 2915 1932 8011

Weak radiation radius / m

33 ABRGMWSES MU
TEVE K ZAR A Tl A= 25 R G IR S5 BB 04 R 3 MRS ORETA A el Y2 /K FE T AL ) b
I AT FRIXTER R & N T 2 TR A B A XA 22 B IRT 4 4820 Bl 9 i R 40 A Y L5 1 7 i XA 3k D e XA
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Fig.3 Spatial distribution of ecosystem services and core services of the Huangshui National Wetland Park
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Fig.4 Ecosystem services overlapping of the Huangshui National Wetland Park
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