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Abstract

Forests are the greatest ecosystem on the earth, and their biodiversity is extremely
rich, playing an important role in maintaining ecological equilibrium. The study on biodi-
versity, therefore, shows momentous theoretical and practical significance, because it can
provide credible bases for biodiversity protection, ecological restoration and reconstruc-
tion, and for establishment of durative measures. In this paper, the study on the biodiver-
sity and its ecosystem service value in the Wuling Mountain Nature Reserve is reported.

1. Survey and Analysis of Multiplicity The overall multiplicity of 7 main forest commu-

nity types was studied by means of sample plot survey in the Wuling Mountain. The re-
sults indicate that the range of multiplicity in Wuling was from high species to low ones:
Tilia mongolica forests™ Betula alnoides forests™ Populus tremuloides forests™ Pinus
tabulae formis forests™ Larix principis — rupprechtii forests™> Populus davidiana forests™
Quercus mongolica forests. It is clear that the biodiversity of a forest type within a larger
ecological area and with stronger adapting power is at a higher level than that within a nar-
rower breadth and with weaker adapting ability. That is to say, the biodiversity of a
broadly distributed forest type with good local growth conditions must be in higher rank
than that which is centralized in worse local growth conditions. The research also investi-
gated the animal types in the Wuling Mountain. So far the result has shown that there are
amphibious reptiles (3 items, 5 branches, 7 kinds), birds (6 items, 19 branches, 47
kinds), and beasts (5 items, 19 kinds). The achievement was obtained gradually and the
work is being carried on.

2. Investigation and Data Processing for Impacting Factors The factors that affect forest

biodiversity in the Wuling Mountain were researched. The three main terrain factors con-
tained the aspects, slope degrees, and altitudes. Then mathematical models of the three
factors and the biodiversity were established. The results indicate that the best forests
biodiversity in the Wuling Mountain is at half shady and half sunny side of a slope, while
the worst one is at the completely shady side of a slope or the completely sunny slope; It is
also obvious that the best slope degree is along the mountain valley, but the worst one is
in mountain ridge regions; As for the forests biodiversity in the Wuling Mountain, the
best is located at the middle altitude, about 1500 m; On the other hand, the worst is at
low altitude which is above 500 m or high altitude which is above 1800 m. Other factors
that influence the forest biodiversity were studied as well. One was the disturbance. The

mathematical model of the relationship between disturbance and biodiversity was estab-
o 4f 0
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lished. The results display that the forest biodiversity in moderate disturbance situation is
at a higher level; If the disturbance is further strengthened, however, the forest biodiver-
sity is degraded. In view of the P. tabulaeformis forests, the impact of stand factors on
the forests biodiversity was studied, mainly on the three aspects: the density, origins and
site conditions. The results show that the forest biodiversity increases in the certain density
scope along with the density reduces; Moreover, the influence of site conditions on the
biodiversity is considerably great: the biodiversity with good site conditions is high; the
natural forest biodiversity must be better than the plantion forest biodiversity under the
same site conditions.

3. Systemic Study on the Clear — cutting Forestland A systemic study on the forestland

clear — cutting of the initial secondary succession was conducted in two permanent plots at
different slopes of the Wuling Mountain. The study consisted of the dynamics of species
changes and density, the dynamics of population spatial distribution patterns, the dynamics
of important value, the dynamics of community’s species diversity index and evenness
index. The results show that each index presents an obvious undulation in the initial stage
of secondary succession of forestland clear - cutting. And the plant community is in an un-
stable state. Due to the different slope positions between the two pieces of the standard
lands, each index shows certain different dynamic changes, but the change process is simi-
lar. In a compared plot (shrub removed once every two years) , the change of each index in
the plant community is not obvious after the clear - cutting.

4. Tmitation for Service Values A research on dynamic state was carried on to imitate the

true research on the service values of- forest ecosystem in the Wuling Mountain. The study
results show that the total annual forest ecosystem service values in Wuling have reached
178. 30 million yuan (Chinese RMB), including water — holding value, soil conservation
value, carbon fixation and oxygen production value, air purification value, forest timber
growth value and tourism value. The results further enunciate that, from 2006 to 2025,
the annual water — holding value, annual soil conservation value, annual air purification
value and annual tourism value will be respectively increased by 13.96%, 3.95%,
25.39% and 714. 40%. While the annual carbon fixation and oxygen production value and
forest timber growth value will be reduced by 36.17% and 77. 11% each. The total annual
forest ecosystem service value in the Wuling Mountain, therefore, will show an increasing

trend, from 180. 49 million yuan in 2006 to 293. 46 yuan in 2025.
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