atmosphere

A

Supplementary Materials:

Hiep Nguyen Duc 23*, Md Mahmudur Rahman ?, Toan Trieu !, Merched Azzi !, Matthew Riley !, Thomas Koh 4,
Shaohua Liu ¢4, Kasun Bandara 5, Vishall Krishnan ¢, Yujing Yang 4, Jeremy Silver ¢, Michael Kirley 3,
Stephen White 7, Jordan Capnerhurst ! and John Kirkwood ?

PBLH vs. PM,q at Lidcombe

1.

Department of Planning, Industry and Environment NSW, Australia, PO Box 29, Lidcombe, NSW 2141,
Australia; Md-Mahmudur.Rahman@environment.nsw.gov.au (M.M.R.);
toan.trieu@environment.nsw.gov.au (T.T.); merched.azzi@environment.nsw.gov.au (M.A.);

Matthew Riley@environment.nsw.gov.au (M.R.); Stephen. White@environment.nsw.gov.au (S.W.);
jordan.capnerhurst@environment.nsw.gov.au (J.C.); john.kirkwood@environment.nsw.gov.au (J.K.)
Environmental Quality, Atmospheric Science and Climate Change Research Group,

Ton Duc Thang University, Ho Chi Minh City 700000, Vietnam

Faculty of Environment and Labour Safety, Ton Duc Thang University, Ho Chi Minh City 700000, Vietham
School of Computing and Information Systems, University of Melbourne, Parkville VIC 3010, Australia;
t.koh@student.unimelb.edu.au (T.K.); shaohua.liu@student.unimelb.edu.au (S.L.);

vishall. krishnan@student.unimelb.edu.au (V.K.); yujiyang@student.unimelb.edu.au (Y.Y.)

School of Computing and Information Systems, Melbourne Centre for Data Science,

University of Melbourne, Melbourne 3010, Australia; kasun.bandara@unimelb.edu.au (K.B.);
mkirley@unimelb.edu.au (M.K.)

School of Mathematics and Statistics, University of Melbourne, Melbourne 3010, Australia;
jeremy.silver@unimelb.edu.au

Correspondence: hiep.duc@environment.nsw.gov.au

Correlation of MLH, PBLH with Air Pollutants (O3, PMi, PM2s5, NO2 and NOx) and

Meteorological Variables (Temperature, Relative Humidity)
1.1. Period 12 to 19 February 2021 (Austral Summer)

PBLH vs. PM;, at Merriwa
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Figure S1. Scattered plots of PMio concentration versus PBLHs(PBLH, planetary boundary layer
height) as measured from CL51 ceilometer, predicted by WRF and by CCAM at (a) Lidcombe and
(b) Merriwa for the period 12 February to 19 February 2021. The regression lines with 95% confi-
dence band are in black colors. Positive correlation is stronger at Merriwa rural site as compared to
that at Lidcombe urban site. Dust from inland NSW could play a role at Merriwa site while fine
particle PM2s has no correlation with PBLH at both sites (figure S2 below).
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PBLH vs. PM, 5 at Lidcombe
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PBLH vs. PM, 5 at Merriwa
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Figure S2. Scattered plots of PM2s concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 12 February to 19
February 2021. The regression lines with 95% confidence band are in black colors. No correlation
between PBLH and PM:s at Lidcombe and Merriwa sites.
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Figure S3. Scattered plots of NO:2 concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 12 February to 19
February 2021. The regression lines with 95% confidence band are in black colors.
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PBLH vs. NO, at Lidcombe

PBLH vs. NO, at Merriwa
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Figure S4. Scattered plots of NOx concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 12 February to 19
February 2021. The regression lines with 95% confidence band are in black colors. There is no cor-
relation between NOx and PBLH at Lidcombe and Merriwa but both WRF-CMAQ and CCAM-CTM

1.2. Period 17 April 2021 to 2 May 2021 (Austral Autumn)
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PBLH vs. Ozone at Merriwa
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Figure S5. Scattered plots of measured ozone versus PBLH as measured by CL51 ceilometer and
predicted by WRE-CMAQ and CCAM-CTM at (a) Lidcombe and (b) Merriwa for the period 17 April
to 2 May 2021. The regression lines with 95% confidence band are in black colors. Positive correla-
tion of PBLH and ozone is higher at Lidcombe urban site compared to that at Merriwa rural site
which practically has no correlation. This is probably due to higher photochemical reaction due to
increase in precursors (NOx and VOC) in urban area.
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Figure S6. Scattered plots of PMio concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 17 April to 2 May
2021. The regression lines with 95% confidence band are in black colors. Correlation is low at both
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PBLH vs. PM, 5 at Merriwa
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Figure S7. Scattered plots of PM25 concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 17 April to 2 May
2021. The regression lines with 95% confidence band are in black colors.
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Figure S8. Scattered plots of NO:2 concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 17 April to 2 May
2021. The regression lines with 95% confidence band are in black colors. Negative correlation of
PBLH and NO: is stronger at Lidcombe compared to that at Merriwa.
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Figure S9. Scattered plots of NOx concentration versus PBLHs as measured from CL51 ceilometer,
predicted by WRF and by CCAM at (a) Lidcombe and (b) Merriwa for the period 17 April to 2 May
2021. The regression lines with 95% confidence band are in black colors. Negative correlation of
PBLH and NOx concentration is stronger at urban Lidcombe site than that at Merriwa and NOx
concentration is also much higher. This negative correlation is mirrored that of ozone and PBLH
positive correlation. Photochemical reaction plays an important role in NOx, Os and PBLH relations.
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Figure S10. Scattered plots of temperature versus CL51 MLH as measured at (a) Lidcombe and (b)
Merriwa and predicted PBLH from WRE-CMAQ and CCAM-CTM from 17 April to 2 May 2021.
The regression lines with 95% confidence band are in black colors.
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Figure S11. Scattered plots of relative humidity versus CL51 MLH as measured at (a) Lidcombe and
(b) Merriwa and predicted PBLH from WRF-CMAQ and CCAM-CTM from 17 April to 2 May 2021.
The regression lines with 95% confidence band are in black colors.



Atmosphere 2022, 13, 176 70f7

2. Time Series of CL51 Ceilometer MLH, Predicted PBLH from WRF and CCAM Mod-
els

2.1. Period 12 to 19 February 2021 (Austral Summer)
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Figure S12. Time series of hourly mixing level height (MLH) as measured by CL51 ceilometer, pre-
dicted PBLH from WRF (WRF_PBLH) and CCAM (CCAM_PBLH) at (a)Lidcombe and (b)Merriwa
for the period 12 to 19 February 2021.
2.2. Period 17 April 2021 to 2 May 2021 (Austral Autumn)
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Figure S13. Time series of hourly mixing level height (MLH) as measured by CL51 ceilometer, pre-
dicted PBLH from WRF (WRF_PBLH) and CCAM (CCAM_PBLH) at (a) Lidcombe and (b) Merriwa
for the period 17 April to 2 May 2021.



