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Abstract

The aims of this study are to distinguish the spatial difference of the ecological impacts relating t

o0 highway systems and characterize this difference in West China, through aregionalization in ter
ms of potential soil erosion and biodiversity loss in the future along with highway construction, a
swell astheloca ecosystem vulnerability against the highway construction disturbance.

For evaluating the highway construction impacts on local ecosystems and analyzing the differenc
e of those impacts over West China, the following indexes have been devel oped in order to takei

nto account the impacts based on each pixel of 25x25 km? with GIS support.

(D Biodiversity impact index (B)The index B has been applied to evaluating the intensity of pote
ntial impacts of highway construction on local biodiversity. The hypothesis for the evaluation isthal
t the potential impacts of highway construction on local biodiversity will grow notably with the incr
eases of vegetation diversity, the amount of high rank nature reserves, the richness of endemic ele
ments of taxonomy and the fragmentation of landscape. B has been therefore defined as.

B=D+StI
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where D isthe diversity index of vegetation type described by Shannon-Weaver Index; Sistheri
chness class of total endemic plant generain each province; and | is the segregation grade of faun
aand flora, which is constructed on the basis of landscape ecology theory and calculated by the f
ollowing formula:

I=IMsi=lal+ S4i=1bS

where | isthe segregation grade of fauna and florafor amesh in highway network; M is the are
aof amesh; L; isthetotal length of highway classi within a mesh; % the number of nature reserve

sat rank j within amesh; and &, and bj the weight shares for highway classi and nature reserves r
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@ Ecological vulnerability index (EV)

Theindex EV has been used to revealing the vulnerability of local ecosystem to the disturbance re
sulted from highway construction. EV consists of four parameters:

EV=A+R+H+X

where A, R and H represent aridity, erodible grade of the surface materials and the relative aftitudi
nal difference, respectively; X representsthe intensity of the erosion agent, which is the number o
f days per year with strong wind in wind erosion region or the number of days per year with heav
y rainsin water erosion region. In the region where strong frozen erosion happens far and wid

e, X represents the temperature class, which can be an index reflecting the sensibility of the frost.
Theregionalization is conducted by top-down dividing strategy at the first level, and then by botto
m-up merging strategy at the second and the third levels. According to the main erosion typeon t
he disturbed sites resulted from highway construction, the West China has been first divided into t
hree domains, namely, water erosion domain, wind erosion domain and frozen erosion domain. B
ased on the distribution pattern of the biodiversity impact index B, each domain has beeninturnd
ivided into several different regions, and totally 10 regions have been distinguished in West Chin
a Finaly, the ecological vulnerability index EV, calculated for each domain separately, has been u
sed to divide the regions further into 32 different sub-regions by merging similar meshes and pixel
S.

Theresult of the regionalization presented here suggests that: 1) the southwest mountainous are

a, partly located at the margin of Qinghai-Tibetan Plateau, has not only high diversity of vegetatio
n types but also high richness of endemic plants. For the sake of the highway management at pres
ent and the highway design and construction in future, a special attention must be paid to biodiver
Sity conservation and biological invasion prevention; 2) the Sichuan Province and the east Y unna
n Province bear a heavy fragmentation caused by highway network. The connecting corridors fo

r animals among different patches embedded in highway network should be built, and the further f
ragmentation should be prohibited as strictly as possible in the future highway construction; 3) In's
ub-regions with high vulnerability the strong measures of preventing land from soil erosion at the hi
ghway construction sites must be taken before, during and after the construction in various aspect
S.
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