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Recent advances on regional climate change by statistical downscaling methods
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Abstract; The statistical downscaling methods ( SDMs) are reasonable forecast tools which were recently proposed for
climate change scenarios at a regional scale. The SDM are used to establish large-scale climate factors, the regional
statistical relationship between the climate factors using years of observations of atmospheric circulation, and to test the
suitability of this relationship using independent observations. Furthermore, the relationship is applied to atmospheric
general circulation models ( Global atmospheric general circulation models, GCMs) to produce large-scale climate
information and predict future regional climate change scenarios (such as temperature and precipitation ). In recent years, a
variety of sophisticated statistical downscaling methods have been developed to meet the needs of domestic and international
climate prediction programs and to provide effective support for regional ecosystem management. However, the choice of
different statistical methods in a particular region must be highly targeted and effective. It is widely accepted that reasonable
and consistent meteorological input data is a critical factor for modeling regional climate change at different levels. Previous
studies showed that the GCMs provide the means of estimating climate change in the future by providing a time series of
climatic variables. However, there are two main problems if GCM outputs are directly used for regional impact studies; 1)
they are biased with respect to observations of present climate, and 2) the spatial scale is frequently too coarse. Therefore,
dynamic downscaling methods employ regional climate models (RCMs) , using the output of GCMs as forcing and boundary
conditions. The RCMs provide sufficient information for ecological and hydrological modeling of the impact of expected
climate change at different levels. Over the last decade, quite a few studies on the SDMs have been conducted and applied

"

in ecological prediction. The recently proposed theory " coupling human and natural systems" provides us with the
possibility of incorporating the SDM in ecological prediction. In this paper, we designed a flow chart to illustrate the method

of ecological forecasting. Due to the complexity of ecological processes, we collected a series of factors including social and
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natural factors which influence the changes in ecosystem and regional climate. The model proposed here will undoubtedly
validite and emphasize the importance of the accuracy of the results on ecological forecasting. In the past 10 years, some
scholars have developed new techniques or methods to forecast ecological phenomena, such as biological invasion, agro-
ecological safety, forest carbon sinks, biological diversity change, the ecological carrying capacity and other forecasts.
Significant breakthroughs have been achieved in the SDMs of the interactions between climate change and ecological
forecasts. Recent advances on connotation and extension of the concept, basic principles and operating procedures of SDMs
were summarized. This paper summarizes the applicable progress, hot issues and developmental trends of the SDMs in
simulating regional climate change. The review provides some initial approaches for the construction of meteorological and

ecological prediction models and serves as a reference for related research.

Key Words: global change; estimation of regional climate; statistical downscaling methods; ecological forecasts; advances
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