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Abstract  Utilizing the ground sand concentration net grid products forecasted by the China Meteorological
Administration (CMA) Unified Atmospheric Chemistry Environment (CUACE) numerical model, human forecasts of
sand-dust rank products, observed ground sand-dust rank, and the observed particulate pollution (PM10), this paper
calculated the Threat Score (TS) from 2012 to 2014, which contained a total of 25 processes of sand-dust weather, to
select the best observations and radii of circular interpolation for an objective verification of the sand-dust forecast. For
the net grid CUACE numerical model products, different radii were chosen by using the circular interpolation to generate
the interpolated station sand-dust forecast. Several conclusions were drawn from the study results: (1) For the sand-dust

rank observations, the radii approximately linearly declined with TS in the float dust-dust rank; the TS rarely changed
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when the radius changed in the sand-dust rank above the sandstorm, and the best radius selected was the minimum radius,
i.e., 0.5° (longitude/latitude). For the PM10, the TS changed markedly when the radius changed in the float dust, but

rarely changed when the radius changed in the sand rank above the sandstorm, when the best radius selected averaged

3.5°. If the sand was very weak, the radius could be properly decreased to 1°. (2) For the CUACE numerical model

product, the usability of the TS of the observed sand-dust rank was better than the observed PM10, while the two were

nearly the same in rank above the sandstorm. Thus, the best observation used for the objective verification of the CUACE

numerical model product, generally, was observed ground sand rank. For the human sand rank forecast, the TS of the

observed ground sand-dust rank was much higher than the PM10, and the best observation for the verification was the

observed ground sand rank.

Keywords Sand-dust, Verification, Circular interpolation, The best radius of interpolation, The best observation for the

objective verification
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Table 1  Corresponding relationship between weather
code and sand-dust ranks
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Table 2 Corresponding relationship between the concentrations
of DM,, particle outputted by the sandstorm numerical

predicting system and sand-dust ranks
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Fig. 1  Sketch map of the circular interpolation. R represents the

radius (longitude/latitude)
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Fig. 3 Graph of the scatter lines between the radii of the circular interpolation used by the CUACE numerical model and the TSs in the different

sand-dust ranks: (a) Observed ground sand-dust rank; (b) PM10 observation. The erected purple lines in the both graphs show the choosen optimal

radius of the circular interpolation
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Fig. 4 (a) The comparision among the TS scores caculated by using CUACE numerical model forecast and observed sand-dust ranks or PM10
observation at three ranks refer to float dust, sandstorm, and severe sandstorm; (b) the comparision between the TS scores caculated by using human

sand-dust forecast and observed sand-dust ranks or PM 10 observation at one rank refer to float dust
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