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qgualifying segment. These changes may occur due to seasonal phase shifts

Table 1: Assessment of periodicity of variables for a representative sample of a CASTNET dry deposition site
(WFM105, CASTNET Seg. 120) in comparison to two NADP/NTN wet deposition sites (NY98, NTN Seg. 1, and
VT99, NTN Seg. 3). Data are presented based on a combination of time domain analysis using the
autocorrelation function (ACF) and frequency domain analysis using fast Fourier transform (FFT) after a
segment-specific Box-Cox transformation. Failed Box-Cox refers to cases where the variables did not meet QA/QC
requirements (R? of the Q-Q plot > 0.95 and the bimodality test).

(WFM105-NY98) and proximal sites (WFM105-VT99) showed highly
consistent annual periodicity (48-54 weeks) between the CASTNET
and NADP/NTN networks. This annual cycle (50-54 weeks) was also
dominant across the full CASTNET and NADP/NTN datasets. ACF
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10% missing values, and no more than 1 consecutive missing row, where a row is considered missing if
any of the chemical variables are NA. The iterative analytical approach was validated using a selected
example site within the SITEID with a complete record. After that, temporal segmentation was performed,
followed by the application of the Box-Cox transformation to each individual segment. Quality
assurance/control tests were carried out after each preprocessing phase. Then, the refined approach was
applied consistently to all eligible segments from CASTNET and NADP/NTN sites

Table 3: Comparison of periodicity detection robustness across segment lengths in the NADP/NTN network.
Longest qualifying segments refer to the maximum continuous high-quality periods (up to ~9.43 years). Results
are based on segment-specific Box-Cox transformations followed by dual FFT (frequency domain) and ACF (time

domain) analyses. Success rates are lower and more variable than in CASTNET due to the inherently sparser
nature of wet deposition data, but dominant annual (~¥48-57 weeks) cycles remain consistent across species that

pass QA/QC. Semi-annual signals (~¥25-27 weeks) appear for base cations in passing segments.

validates them in the time domain and reveals fine-scale phase shifts in peak
concentration timing. Analyses at co-located (WFM105-NY98) and proximal (WFM105-
VT99) sites confirm high consistency between CASTNET and NADP/NTN networks. When
applied across hundreds of segments, the approach uncovers transport-driven seasonal
coherence patterns in the Southeast and Midwest regions.
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