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Abstract: [Objective] Due to over-harvesting, introduction of exotic species, fires, snowstorms and windstorms,
and other natural and anthropogenic factors, and the adverse effects of both, the global forest area has been
drastically reduced and degradation is serious. Forest degradation has led to the decline of forest productivity, the
reduction of biodiversity, and the dysfunction of forest ecosystem services, which has seriously constrained the

sustainable development of society and economy. Due to the complexity of the causes of forest degradation, the
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variety of degradation types and management purposes, the current understanding of degraded forests is not uniform,
and there is no uniform measurement of the success of restoration, which has restricted the rapid advancement of
the restoration of degraded forests. The purpose is to provide a reference for the success of restoration of degraded
forests and to construct a scientific and reasonable forest health evaluation system. [Method] Based on the
Vigour-Organization-Resilience (VOR) model, we used forest health as the target layer, followed the principle of
combining science and accessibility, and used the three indexes of vitality (V), organization (O), and recovery (R)
as the criterion layer, and selected the volume of stocking as the criterion layer. As the criterion layer, 10 indicators
were selected as the indicator layer, including stocking, closure, forest density, forest age, tree species richness,
shrub and herb richness and cover, to construct the forest health evaluation index system, and the hierarchical
analysis method was used to determine the weights of the evaluation indexes and the comprehensive score value to
evaluate the selected forest stands. [Result] The selected forest stands had a stock volume per unit area of 137.98-
583.46 m3 hm-2, which was higher than the average stock volume per unit area of forests in Shaanxi Province
(53.97 m3 ©him-2) and higher than the national average stock volume per unit of forests (86.22 m3 ©hm-2), a stand
closure degree of 0.6-0.85, and a stand density of 700-1667 plants hm-2; except for the oleander pine, the sharp-
toothed oak, the oak tree, the oak plantation, the oak tree, the oak tree, the oak tree, the oak tree, the oak tree, the
oak tree, the oak tree, the oak tree, the oak tree, and the oak tree. The density of the forest stands ranged from 700-
1667 plants hm-2; except for the natural mixed forests of Pinus sylvestris and Pinus sylvestris, the other seven forest
stands were young and middle-aged forests; the richness of the tree species in the seven forest stands ranged from
3-14 species, with a rich understory vegetation, and a high cover of shrubs and grasses; except for the natural forests
of Betula angustifolia and Pinus sylvestris natural mixed forests, the rest of the forests had a certain degree of
regeneration capacity. The health grade of Bashan fir natural forest, Bashan fir-hemlock natural mixed forest,
hemlock natural forest, sharp-toothed oak natural forest and creosote bush sharp-toothed oak natural mixed forest
is good, and the health grade of the rest of the forest stands is medium. [Conclusion] Although degraded forests
have high stock levels and show potential for restoration, the quality is mostly concentrated at moderate to good
levels, and it is necessary to improve the quality of forests through conservation management and other measures.
In addition, the study provided a structured framework for assessing the health of degraded forests, and made
management recommendations such as removing ground cover, disturbing the deadwood layer, and promoting the
expansion of populations of valuable timber species, special economic trees and medicinal plants through fine
conservation, so as to promote the development of degraded forests towards positive succession. Except for the
natural mixed forest of Pinus sylvestris and Quercus serrata, which are over-matured forests, the other forest stands
can be used as reference forests for the restoration of degraded forests in the Qinling Mountains of Shaanxi Province,
which can provide a scientific basis and specific guidance for the restoration of degraded forests, and promote the

health and sustainable development of forest ecosystems in the forested areas of the Qinling Mountains.
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