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Abstract: Global climate warming is expected to cause systematic shifts in the distribution of species and consequently
increase extinction risk and cause the imbalance of terrestrial ecosystems. Conservation managers must be able to de-
tect measure and accurately predict such impacts of climate change to species in order to mitigate impacts on biodiver-
sity and ecological restoration. However, important responses to climate change may go unnoticed or be dismissed if
we fail to collect sufficient baseline data and apply the most sensitive analytical tests. Here we use environmental
stratification sampling techniques to get a moderate survey effort of 280 surveys of zonal species in Yanhe River catch-
ment. Based on the climate change trends in Loess Plateau, combining with GIS spatial analyst, generalized additive
model (GAM) was introduced to predict the zonal species distribution space. The model predicts potential distribu-
tion frequency and niche center for species in main environmental gradient under present climate and six cli-
mate change scenarios in 2050, quantifies the drifts of species niche center response to climate change. Re-
sults show that the change trends of species distribution under six climate change scenarios are consistent.
With the increase in annual temperature, the potential distribution of zonal species will shift from southern
part of Yanhe River catchment to northern, and the species niche center drift to higher temperature gradient;
Species distribution has the same response to climate change in precipitation gradient. But species play differ-
ent rates of shift, behaving in a seemingly idiosyncratic way in response to climate change, we test the hy-
pothesis that species niche restricted to climate variables showed more pronounced changes in distribution
than those not restricted to climate variables. We find measurements of change in niche center of zonal spe-
cies have the capacity to provide strong inference for species response to climate change. The conclusion of
the study is of important instructive to regional species protection or ecological restoration.
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