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Design of present air monitoring networks should be re-examined according to the situation of air pollutions
and social contexts. In this study, the spatial distribution of PM2 5 in the Kyushu area was predicted by a
regression kriging (RK) model to examine how well a subset of the present networks can represent the full
network. We develop a RK model with chemical transport model data (CRK) as an indicator for transboundary
pollution. The predictions were made for daily average, annual average, and high concentration day average,
respectively. The validations for daily predictions were made by methods of “leave one out cross validation
(CV)” and “external data (ED)”. R2-values and RMSE-values were 0.90 and 2.47 for CRK model by the CV
method, and were 0.86 and 3.52 by the ED method. R?-values and RMSE-values by CV method were 0.58 and
1.45 for annual prediction, and were 0.70 and 2.40 for high concentration day average. These resu lts suggested
that the CRK showed good performance and is suitable for further examination.
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In this study, a method for identifying reducible monitoring stations was developed by using the PM3s
monitoring network in Kumamoto prefecture as an example. Basic concept of the method is to examine how
well subsets of the PMa.s networks (i.e. reduced networks) can represent the full network. There are two steps
in the method using the concentration maps predicted by “Regression Kriging with chemical transport model
data” as developed in the previous study (I). In the first step, the maps with reduced networks (R-map) and the
map with full network (F-map) were statistically compared by Brunner-Munzel test. The R-maps with no-
significant difference from the F-map were extracted, and the monitoring stations excluded in these R-maps
passed the first step. In the second step, the passed stations were prioritized by calculating the spatial area
affected by exclusion of the stations. The smaller area has the higher priority to be reduced. As a result of these
steps, the reducible stations with only ignorable contribution to the present networks could be identified. This
method is useful for the optimal reduction for the present PM2 s network.
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