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Determining the number of synoptic patterns
The explained cluster variance (ECV) ranging from 0 to 1is selected to assess the performance of
synoptic classification and to determine the number of classes (Hoffmann & SchliiNzen, 2013;
Philipp et al., 2014). ECV is defined as:

ECV=1-22 1)

Where WS is the sum of squares within synoptic patterns, and 75 is the total of sum of squares:
WS = ¥f1 Ziee; D v,7) 2
TS = XiLy XL (Y, 1)? (3)
where k is synoptic patterns number, C; is the pattern j, and the squared Euclidean distance D? V7))

between an element and its centroid is defined as:

D2y, = SR (Y )’ )
where [ is the time step (/=1, 2, ..., m), Y;; is the respective data point, E is the estimate of the
mean value for synoptic pattern j, Y, is the estimate of the total mean.

Then, the synoptic patterns number k can be determined by the increment of the ECV value (Ning
et al., 2019):

AECV = ECV}, — ECVy,_4 ®)

The number of synoptic patterns £ is finally determined when the AECV reaches the highest value,

which suggests that the classification performance is improved substantially and tends to be stable

(Ning et al., 2019).
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43 Fig. S1. Changes of AECV with different numbers of classified synoptic patterns.
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Fig. S2. Average concentration of MDAS8 O3 under four SWPs.
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Fig. S3. Average concentration of PM;.s under four SWPs.
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Fig. SS. The average of BLH (a—d) and SWF(e-h) under four SWPs.
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Fig. S6. The number and probability of occurrence of compound pollution days in each site.
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