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Optimization of ecological restoration pattern targeted for water purification

improvement in the Baiyangdian watershed, Xiong'an New Area
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Abstract ; Baiyangdian watershed is one of the important freshwater sources in the Xiong'an New Area. To protect the
ecological environment, a series of ecological restoration projects have been implemented since the 1980s. The projects
improved the ecological environment but with the reduction in farmland area as cost. Therefore, this study tried to find a
better way to optimize the rules of the farmland conversion to reduce trade-off between the improvement of water quality
purification and the decrease of farmland area by setting up different scenarios of farmland conversion. The results show
that; In the condition that converts farmland with the same area, the efficiency of returning farmland in the riparian zone is
higher than the slope field; In the condition that converts farmland under the same rule, the water quality purification
efficiency of returning farmland into forest is higher than returning farmland into shrubland or grassland. The improvement
rate of per unit water quality purification is reduced with the increase of buffer distance in the riparian zone. Under the
scenario that returning farmland into forest in 300 m riparian zone, the improvement of water quality purification rate is

higher than that of the actual scenario (2015) , but the reduction in farmland area is lower than that of the actual scenario
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(2015). By optimizing the rules of returning farmland, the pattern of ecosystem restoration can be appropriately optimized.
And it is not only conducive to improve the target ecosystem services, but also reduced trade-off between different ecosystem

services improvement goals.

Key Words: water purification; Xiong'an New Area; riparian zone; Baiyangdian watershed; conversion of farmland
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Fig.1 Land use in 1980/2015 and location of Baiyangdian basin
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Table 1 Scenario of returning farmland in Baiyangdian basin
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Scenario type Scenario number Farmland conversion rule Ecological restoration rule
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Table 2 Data source and processing instructions
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Fig.2 Land use/land cover change between 1980 and 2015
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Table 3 Effect of land use/land cover transfer on water purification rate between 1980 and 2015

2015
1980 TRk HEA i oS A& W T i £
Forest Shrubland Grassland Wetland Farmland Urban Bare land Total
R Forest 0.35 -2.75 -6.44 35.98 -15.98 -36.83 -38.46 90.12
T\ Shrubland 4.99 2.06 -1.35 45.18 -12.35 —-34.00 -33.11 86.14
b Grassland 8.72 5.34 2.05 41.09 -9.20 -30.43 -29.82 82.58
FEHL Wetland =22.77 -38.45 -41.52 0.00 -46.46 -67.85 -69.73 11.41
4¢ [ Farmland 20.28 20.19 12.76 46.36 1.69 -17.14 —-19.46 72.08
WL T Urban 45.04 55.09 42.11 50.63 24.93 4.94 9.51 59.99
i Bare land 59.07 56.48 36.11 94.50 35.21 6.66 4.94 50.92
4x[X Total 91.00 87.80 82.28 9.60 73.46 64.14 56.68 -
S2015 | e
55 | [
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S1 . . . . . . . . . .
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Fig.3 Area change in land use/cover type related to conversion of farmland under different scenarios
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Fig.4 Changes in water purification rate caused by farmland conversion in per unit area
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Fig.5 Water purification rate in different scenarios
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Fig.6 Spatial pattern of water purification rate under different scenarios
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