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Irreplaceability-based function zoning of nature reserves in the Three Rivers Headwater Region of Qinghai
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English Summary:

Representative, flexible and comprehensive indicators are key factors to determine whether the nature reserve function zoning is rational or not.
Irreplaceability, which indicates the importance of each individual planning unit in achieving the entire conservation objectives and reflects the spatial
distribution and variation pattern of biodiversity conservation values, is a concept recently introduced to biodiversity conservation planning. Combined
with the index of human activity disturbance, irreplaceability can be segmented into different ranges to establish relationship with function zoning. Within
the framework of systematic conservation planning, this study first identified indicator species and priority ecosystems according to the characteristic of
biodiversity in Three Rivers Headwater Region. Then, potential habitat distribution areas of the identified indicator species were predicted using GIS
based on the species habitat characters, and the irreplaceability values were calculated by using C-Plan software. Finally, the calculated irreplaceabvility
values were combined with the human activity disturbance index to delineate the function zones by irreplaceability value range segmentation.
Contribution of the new function zones and that of the original ones to biodiversity conservation was also compared. The results showed that the spatial
distribution of the areas with high irreplaceability (including Zhongtie, Jungong and Maixiu in the east; lakes and alpine meadows in Suojia and Qumalai in
the west; wetlands of Zhalinghu, Elinghu and Xingxinghai in the north; forest and shrub areas of Yushu, Nanggian and marsh of Dangqu area in the
south ) matched principally that of the the core zones of original ones. The percentage contribution of the new function zones improved much more than
that of the original ones even with no increase in the area of the zones. With the new function zones, the percentage contribution of the core zone, the
core zone + buffer zone, and the entire three zones increased from 61.20% to 71.21%, 77.57% to 92.43%, and 91.20% to 95.40%, respectively. In
terms of protection status of the surrogates, both the new function zones and the original ones covered all the surrogates, but the new zones covered
more surrogates than the original ones. Percentage of surrogates protected by the original core zone, core zone and buffer zone, and the entire three
zones was 27.50%,47.50% and 80.00%, respectively. However, the corresponding percentage of surrogates protected by the new zones was 32.50%,
77.50% and 87.50%, respectively. All the protected objects met the targets in the new function zones but three types of ecosystems including lakes,
Carex meadow, glaciers and snow mountains, as well as two species of Argali sheep (Ovis ammon) and Black-necked Crane (Crus nigricollis). This paper
discusses the implication of the study and potential application of the employed methodologies, and puts forward proposals to adjust function zoning of
the Three Rivers Headwater Region in the near future. The proposals are as following: building new nature reserves or adjusting existing ones based on
the results of this study and actual conditions in order to improve the contribution to protection; carrying out strict management of and developing
comprehensive strategies for the areas with high irreplaceability values and high man-included disturbance in the buffer zones in order to avoid losing
biodiversity caused by human activities; conducting reasonable exploitation of water power and mines in the experimental zones identified by this study
with consideration of local economic development status and the impacts on surrounding water, vegetation and residents.
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