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Abstract: [ Objective ] The usefulness of watershed ecological compensation standards for obtaining the value

of ecological products was studied in order to provide theoretical support for effective construction of ecological

watershed environments. [ Methods] The study was conducted at the Nandu River basin in Hainan Province.

The InVEST model and ArcGIS were combined to assess the major ecosystem services within the Nandu

River basin based on the concepts of ecological damage compensation and ecological protection compensation.

The ecological compensation standard was calculated from the perspective of changes in ecosystem services.

[Results] @ Between 2015 and 2020, there was clear spatial heterogeneity in ecosystem services within the

Nandu River basin, with higher capacity for water conservation services, sediment retention services, and

water purification services in the middle and upper reaches of the Nandu River basin, and lower capacity in
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the lower reaches of the basin. @ Between 2015 and 2020, the value of water conservation services in the
watershed ranged from 2.05X10" yuan to 2.61 X 10" yuan; the value of sediment retention services ranged
from 1.91X10° yuan to 20.39 X 10°® yuan; and the value of water purification services ranged from 3.78 X 10’
yuan to 3.23X 10" yuan. The value of the volume of change in water conservation services ranged from 1.15X
10° yuan to 2.73 X 10° yuan; the value of the volume of change in sediment retention services ranged from
1.34 X107 yuan to 1.04X10° yuan; and the value of the volume of change in water purification services ranged
from 7.99X10* yuan to 4.01 X10° yuan. @ Based on the values of the three service functions, the ecological
compensation standard for the Nandu River basin was 9.06 X 10 yuan, and the annual ecological compensation
standard ranged from 1.18 X 10’ yuan to 2.82 X 10" yuan. [ Conclusion] During 2015—2020, the value of
ecosystem services in the Nandu River basin ranged from 2.25X 10" yuan to 2.82X 10" yuan. Between 2016
and 2020, the ecological compensation rate at the Nandu River basin ranged from 1.18<10? yuan to 2.84 X
10? yuan. The upper and middle reaches of the Nandu River basin were the core areas providing integrated
ecosystem services.

Keywords: ecological products; ecological compensation standards; ecosystem services; InVEST model.
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Table 2 Water conservation and change at volume in the Nandu River basin from 2015 to 2020

R0 FEKE/10° m® KRR EE/10° m® B EAUKFEEIRE/ (m® « hm™®)  KERFREMLE/(m® e a )
2015 59.81 40.12 5590.94 —

2016 62.99 42.68 5947.96 2.56 X 10°

2017 60.10 39.97 5 570.40 —2.71 X 10°

2018 58.10 38.09 5308.11 —1.88 X 10°

2019 52.63 33.61 4684.91 —4.47 X 10°

2020 54.23 36.37 5 068.25 2.75X 10°
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Fig.2 Water conservation of the Nandu River basin during 2015—2020
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Fig.3 Spatial distribution of water conservation changes at the Nandu River basin from 2015 to 2020
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Fig.4 Sediment retention at the Nandu River basin in 2020
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Table 3 Sediment retention values and changes from 2015 to

2020 at the Nandu River basin

TR I A/ TR VD AR b TR TS G

6y (10° tea ") #M1E/10° Jt #r1E10° ot
2015—2016 9.85 24.03 89.68
2016—2017 —49.18 119.93 447.52
2017—2018 27.36 66.73 248.99
2018—2019 —89.83 219.07 817.46
2019—2020 60.74 148.14 552.78
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Table 4 Retention and change in nitrogen and phosphorus at the Nandu River basin from 2015 to 2020

PN AW ALR /107 kg AR (kg + 2D AR A /DT 00
N % P# N % P % N # P %
2015 74.06 6.01
2016 72.69 5.89 —1.37X10° —1.38X 10" 47.96 15.43
2017 72.89 5.88 0.19X10° —0.01X10* 6.88 111
2018 73.46 5.92 0.57 X 10° 0.35X 10" 20.21 3.88
2019 72.46 5.78 —1.01X10° —1.4 0X 10* 35.30 15.73
2020 63.96 4.86 —8.49X10° —9.21X 10’ 297.45 103.13
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Fig.5 Range of nitrogen and phosphorus export at the Nandu River basin
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