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There are ‘6+1’ numerical dust forecast models have been  running 
operationally in the RSMC-ADSF Beijing.
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Routine Observation Data

www.nmc.cn

Observed Weather PhenomenaSurface Concentrations of PM10 

Observation objects:

uPM10 surface concentration

uDust weather phenomena
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Evaluation Indicators

Absolute value of NMB

Root Mean Square Error

 

Correlation coefficient



Comparisons with surface PM concentration
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Source site:
Yinchuan
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Beijing
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Severe SDS process of 13–18 March 2021
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Based on operational dust model forecast dataset and 
observation weather phenomena during spring  from 2018 
to 2020, the quantitative relationships between dust 
weather grades and forecasting concentration have been 
established by probability matching.

Upgrade to SDS graded forecast
Can we develop a method that can convert 
the surface concentration  into dust weather 
phenomena?

How about the accuracy?

The forecasting period of validity is consistent with 
numerical forecast model respectively.



Evaluation based on SDS weather phenomena
Threat Score (TS) system

SDS processes during spring from 2021 to 2022

Mean TS scoring in spring time 



Severe SDS process of 13–18 March 2021
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p Spatial evaluation is based on target recognition 
technology, which can evaluate the deviation of 
the position, shape, area, intensity and other 
attributes of matched targets, and take the overall 
similarity as a comprehensive indicator to 
reflect the prediction performance of the model.

Spatial evaluation results of a typical case

Target Similarity:  BD : 0.74
                              SDS: 0.73 (T1), 0.59 (T2) 
                              SSDS: 0.53(T1) , 0.69 (T3) 

CMA



Target Similarity:  
                  BD :                                                   0.73                                       0.84                                            0.86                                          0.74                                                              
                  SDS:                                                  0.63(T2)                                0.67(T2)                                     0.58(T2)                        0.73 (T1), 0.59 (T2) 
                  SSDS:                                                     --                                      0.52(T2)                                     0.13(T2)                        0.53(T1) , 0.69 (T2) 
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Future Work

p The gridded dust concentrations could be achieved by merging FY4A 

satellite observations with surface PM concentration.

p Using spatial verification to evaluate the performance of each dust 

operational model, including location, intensity and so on.


