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Supplementary material

1 Spatial maps of OCO-2 soundings over Australia domain
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Figure S1. Spatial distribution of OCO-2 soundings (Land nadir and glint data) over the CMAQ domain for 2016.
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Figure S2. Spatial distribution of OCO-2 soundings (Land nadir and glint data) over the CMAQ domain for 2017.
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Figure S3. Spatial distribution of OCO-2 soundings (Land nadir and glint data) over the CMAQ domain for 2018.
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Figure S4. Spatial distribution of OCO-2 soundings (Land nadir and glint data) over the CMAQ domain for 2019.




2  Wind direction analysis

2.1

Wind directions at TCCON sites

Frequency of counts by wind direction (%)

Figure S5. Wind rose TCCON Darwin location for 2015.
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Figure S6. Wind rose TCCON Darwin location for 2016.




January February April
B0% N B0% N B0% N
70% 70% %
60% 60% 60%
50% 50% 50%
% 40% 40%
0% 30% 30%
% 2Q% 20%
10%- 10% |u \
W AT E W 1 E E|W Jans E
N ‘ N (N
mean = 6.2627 mean = 6.2472 mean = 4.4121 mean = 5.5304
S calm = 0% S calm = 0% S calm = 0% S calm = 0%
May June July August
B0% N 0% N 0% N B0% N
70% 70% 70% 70%
60% 60% 60% 60%
50% 50% 50% 50%
40% 40% 40% 40%
30% 30% 30% 30%
20% 20% 20% 20%
10% 10% 10% 10% |~ \
w e w 1 E|w s E|wW 7T E
N N ) 1
mean = 5.9117 mean = 7.3361 mean = 5.4993 mean = 4.8661
S calm = 0% S calm = 0% S calm = 0% S calm = 0%
September November December
B0% N 0% N 0% N
70% 70% 70%
60% 60% 60%
50% 50% 50%
40% 40% 40%
30% 30% N 30%
20% 20% \ 20% -
w 1% E E[w 10%‘1‘ Elw 0% E
A N | Ts [ &
wle ’ Ny \ \ w17
mean = 3.7192 mean = 2.9101 mean = 2.948 mean = 3.2306
S calm = 0% S calm = 0% S calm = 0% S calm = 0%

Oto2 2to4 4106
(ms™

Frequency of counts by wind direction (%)

Figure S7. Wind rose TCCON Darwin Location for 2017.
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Frequency of counts by wind direction (%)

Figure S8. Wind rose TCCON Darwin Location for 2018.
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Figure S9. Wind rose TCCON Darwin Location for 2019.




Frequency of counts by wind direction (%)

Figure S10. Wind rose TCCON Lauder location for 2015.
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Frequency of counts by wind direction (%)

Figure S11. Wind rose TCCON Lauder location for 2016.
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Figure S12. Wind rose TCCON Lauder Location for 2017.
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Figure S13. Wind rose TCCON Lauder Location for 2018.
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Figure S14. Wind rose TCCON Lauder Location for 2019.
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Figure S15. Wind rose TCCON Wollongong location for 2015.
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Figure S16. Wind rose TCCON Wollongong location for 2016.
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Figure S17. Wind rose TCCON Wollongong Location for 2017.
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Frequency of counts by wind direction (%)

Figure S18. Wind rose TCCON Wollongong Location for 2018.
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Figure S19. Wind rose TCCON Wollongong Location for 2019.
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2.2 Wind directions at in-situ sites

January February March April
P0% N P0% N 0% N 0% N
80% 80% 80% 80%
70% 70% 70% 70%
60% 60% 60% 60%
50% 50% 50% 50%
40% 40% 40% 40%
30% 30% 30% 30%
Z‘ 20% 20% 20%
% % 10% 10%
w s E[w #41 Ew [ & E|w 3% E
LN ol ‘ \ . -‘T:'. d
mean =5.6114 mean =3.7111 mean =3.8827 mean =3.1571
S calm = 0% S calm = 0% S calm = 0% S calm = 0%
May June July August
0% N 0% N 0% N 0% N
80% 80% 80% 80%
70% 70% 70% 70%
60% 60% 60% 60%
50% 50% 50% 50%
40% 40% 40% 40%
30% 30% 30% 30%
20% 20% 20% 20%
10% 10% 10% 109 1e N\
w PR | E|wW "1 E|w Ay 1 E|wW &% 1 E
J.e ] o 0N Ny ! | Za 1
- l 4
mean =3.7143 mean =4.4521 mean =4.2438 mean =3.1609
S calm = 0% S calm = 0% S calm = 0% S calm = 0%
September October November December
0% N 0% N 0% N 0% N
80% 80% 80% 80%
70% 70% 70% 70%
60% 60% 60% 60%
50% 50% 50% 50%
40% 40% 40% 40%
30% 30% 30% 30%
20% 20% 20% ?%
10% 10% 10% 10
w aNT% E|w W E|w F E|w i) E
vy l‘ g T 7 NE
mean =2.7223 mean =2.5921 mean =2.2608 mean =4.3848
S calm = 0% S calm = 0% S calm = 0% S calm = 0%
Oto2 2t04 4106 610 15.67
(ms™

Frequency of counts by wind direction (%)

Figure S20. Wind rose Gunn Point location for 2015.
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Figure S21. Wind rose Gunn Point location for 2016.
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Figure S22. Wind rose Gunn Point Location for 2017.
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Figure S23. Wind rose Gunn Point Location for 2018.
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Figure S24. Wind rose Gunn Point Location for 2019.
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Figure S25. Wind rose Burncluith location for 2015.
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Figure S26. Wind rose Burncluith location for 2016.
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Figure S27. Wind rose Burncluith location for 2017.
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Figure S28. Wind rose Burncluith location for 2018.
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Figure S29. Wind rose Ironbark location for 2019.
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Figure S30. Wind rose Ironbark location for 2015.
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Figure S31. Wind rose Ironbark location for 2016.
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Figure S32. Wind rose Ironbark location for 2017.
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Figure S33. Wind rose Ironbark location for 2018.
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Figure S34. Wind rose Ironbark location for 2019.
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Figure S35. Wind rose Cape Grim location for 2015.
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Figure S36. Wind rose Cape Grim location for 2016.
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Figure S37. Wind rose Cape Grim location for 2017.
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Figure S38. Wind rose Cape Grim location for 2018.
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Figure S39. Wind rose Cape Grim location for 2019.
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