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Summary

The worsening erosion problem is a potential threat to rapid economic development
in the Yangtze River Basin. Erosion in the Jinsha River Basin is a major contributor to
the considerable increase in the erosion rate in the Yangtze River Basin as a whole. In
the Jinsha River Basin, not only is natural and accelerated erosion a serious problem,
but also geological disasters happen frﬁ(iuently. To tackle these problems, a slope eco-
engineering approach has been used generally in the Jinsha River Basin, incorporating
the large—scale and long—term used in the shelter —forest system in the upper/middle
reaches of the Yangtze River. It is believed to be a cheap, long —term functional ap-
proach for environmental and engineering purposes. The Yunnan Pine (Pinus yunnanen-
sis Frahch. ) has been chosen to be an effective tree species for soil crosion control, and
it has been widely achosenfforested. However, the mechanism and potential of its role is
not clear.

This study has investigated the effects of the Yunnan pine on soil erosion control
and shallow soil reinforcement in the Hutiaoxia Gorge., SW China. It considers the rela-
tive effects as in dense and sparse pine forest, as in grass community and bare land, in
this area. As indicated by this study, the dense Yunnan pine forest intercepted 36% —
37% of total rainfall throughout the rainy season in 1993. The forest also reduced total
splash detachment by 19% —48% . and accordingly reduces the ultimate soil loss by
43% —50%, during the same period, as compared with that on the bare land. However,
the dense forest caused drip splash detachment; and also did not reduce surface runoff to
a noticeable extent. In mechanical terms, the lateral roots of the densely spaced pine
trees exerted a considerable tractive resistance against the lateral sliding/pulling force at
0—60 cm in depth. At 0—20 c¢m depth, this resistance was shown to be 2740—4170 N
by modeling or 421—577 N by a direct test in situ, on a vertical cross —section area of
1000 cm?®. Influenced by this resistance, the in—plane tensile strength of the rooted soil
zone was increased by at least 4. 2—5. 8 kPa, as a result of the traction effect of the lat-
eral roots, which is significant in reinforcing the shallow soil mass against lateral move-
ment to a certain degree. It is concluded that the dense pine forest has a net, beneficial
effect on soil erosion control and shallow soil reinforcement. As compared with the
dense forest, it is very likely that the sparse Yunnan pine forest intercepts less rainfall,
but is mere effective in limiting splash detachment, surface runoff and so soil erosion;
the traction effect of lateral roots of this forest is also considerable, if its canopy density

remains higher than 70%.
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