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1 Additional Diagnostics

We present results for 5 more chemicals of interest in this supplement:

– log(NO) 10

– log(NO2)

– OH

– log(ISOP)

– CO

These chemical species are known to dominate the dynamics on the global scale. Shown are the various matrix decompositions 15

for each species. They can be compared with the species represented in the main text body.

2 Computational Results for Various Dominant Chemical Species

Figures 1 to 6 represent the singular value spectrum and modes for the three matrix decompositions presented in the main body
of the text for Nitric Oxide.

Figures 7 to 12 represent the singular value spectrum and modes for the three matrix decompositions presented in the main 20

body of the text for Nitrous Dioxide.
Figures 13 to 18 represent the singular value spectrum and modes for the three matrix decompositions presented in the main

body of the text for Hydroxyl ion OH.
Figures 19 to 24 represent the singular value spectrum and modes for the three matrix decompositions presented in the main

body of the text for Isoprene data log(ISOP). 25

Figures 25 to 30 represent the singular value spectrum and modes for the three matrix decompositions presented in the main
body of the text for Carbon monoxide CO



2 Velegar et al.: Scalable diagnostics for Global Atmospheric Chemistry Data

1 50 100 150
Modes

90

95

100

%
en

er
g
y

5 10
87.5
90.9
94.4
97.9

Ju
l

Aug Sep Oct
Nov Dec Ja

n
Feb M

ar Apr
M

ay Ju
n

Time

-1

0

1

T
em

p
o
ra

l
M

o
d
es

Figure 1. Singular values on a log scale (top) and the corresponding 4 dominant temporal modes (bottom) for log(NO) absolute concen-
tration preprocessed data.
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Figure 2. First 8 dominant spatial modes at surface for log(NO) absolute concentration preprocessed data
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Figure 3. Cumulative energy spectrum from the Nonnegative Matrix Factorization (top) and the corresponding first 4 columns of the ordered
H temporal factor for log(NO) absolute concentration preprocessed data (bottom).
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Figure 4. First 8 columns of ordered W spatial factor from NMF at surface for log(NO) absolute concentration preprocessed data
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Figure 5. Cumulative energy spectrum from the Sparse Principal Component Anaylsis (top) and the corresponding 4 dominant temporal
modes (bottom) for log(NO) absolute concentration preprocessed data.
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Figure 6. First 8 principal components from SPCA at surface for log(NO) absolute concentration preprocessed data
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Figure 7. Singular values on a log scale (top) and the corresponding 4 dominant temporal modes (bottom) for log(NO2) absolute concen-
tration preprocessed data.
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Figure 8. First 8 dominant spatial modes at surface for log(NO2) absolute concentration preprocessed data
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Figure 9. Cumulative energy spectrum from the Nonnegative Matrix Factorization (top) and the corresponding first 4 columns of the ordered
H temporal factor for log(NO2) absolute concentration preprocessed data (bottom).
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Figure 10. First 8 columns of ordered W spatial factor from NMF at surface for log(NO2) absolute concentration preprocessed data
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Figure 11. Cumulative energy spectrum from the Sparse Principal Component Anaylsis (top) and the corresponding 4 dominant temporal
modes (bottom) for log(NO2) absolute concentration preprocessed data.
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Figure 12. First 8 principal components from SPCA at surface for log(NO2) absolute concentration preprocessed data
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Figure 13. Singular values on a log scale (top) and the corresponding 4 dominant temporal modes (bottom) for OH absolute concentration
preprocessed data.
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Figure 14. First 8 dominant spatial modes at surface for OH absolute concentration preprocessed data
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Figure 15. Cumulative energy spectrum from the Nonnegative Matrix Factorization (top) and the corresponding first 4 columns of the ordered
H temporal factor for OH absolute concentration preprocessed data (bottom).
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Figure 16. First 8 columns of ordered W spatial factor from NMF at surface for OH absolute concentration preprocessed data
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Figure 17. Cumulative energy spectrum from the Sparse Principal Component Anaylsis (top) and the corresponding 4 dominant temporal
modes (bottom) for OH absolute concentration preprocessed data.
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Figure 18. First 8 principal components from SPCA at surface for OH absolute concentration preprocessed data
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Figure 19. Singular values on a log scale (top) and the corresponding 4 dominant temporal modes (bottom) for log(ISOP) absolute concen-
tration preprocessed data.
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Figure 20. First 8 dominant spatial modes at surface for log(ISOP) absolute concentration preprocessed data
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Figure 21. Cumulative energy spectrum from the Nonnegative Matrix Factorization (top) and the corresponding first 4 columns of the ordered
H temporal factor for log(ISOP) absolute concentration preprocessed data (bottom).
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Figure 22. First 8 columns of ordered W spatial factor from NMF at surface for log(ISOP) absolute concentration preprocessed data
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Figure 23. Cumulative energy spectrum from the Sparse Principal Component Anaylsis (top) and the corresponding 4 dominant temporal
modes (bottom) for log(ISOP) absolute concentration preprocessed data.
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Figure 24. First 8 principal components from SPCA at surface for log(ISOP) absolute concentration preprocessed data
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Figure 25. Singular values on a log scale (top) and the corresponding 4 dominant temporal modes (bottom) for CO absolute concentration
preprocessed data.

u1 u2

u3 u4

u5 u6

u7 u8Sp
at

ia
lP

O
D

m
od

es
at

su
rf

ac
e

Figure 26. First 8 dominant spatial modes at surface for CO absolute concentration preprocessed data
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Figure 27. Cumulative energy spectrum from the Nonnegative Matrix Factorization (top) and the corresponding first 4 columns of the ordered
H temporal factor for CO absolute concentration preprocessed data (bottom).
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Figure 28. First 8 columns of ordered W spatial factor from NMF at surface for CO absolute concentration preprocessed data
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Figure 29. Cumulative energy spectrum from the Sparse Principal Component Anaylsis (top) and the corresponding 4 dominant temporal
modes (bottom) for CO absolute concentration preprocessed data.
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Figure 30. First 8 principal components from SPCA at surface for CO absolute concentration preprocessed data


