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Figure S1. Comparison of PM10 concentration (pg/m?®) between ECMWEF-CAMS model analysis and GK2B-GEMS satellite estimates
during the period of 4-12 May 2025. Column (a) shows the daily 00UTC 0.5-degree ECMWF-CAMS model analysis, while column
(b) shows the GK2B-GEMS satellite estimated values at 0045UTC (refer to legend next to column (b) for the colour scale). Column
(c) shows scatter plots of model-analysed PM10 concentration against the GK2B-GEMS estimates interpolated to a 0.5-degree grid
with values at different latitude ranges indicated by different colours (refer to legend). The linear regression fit for all data pairs
regardless of latitude range is indicated by the solid line with the proportion of variance explained (adjusted R-squared value) shown,
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while the dashed line is the identity line (y=x) for reference.
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(c) Scatter Plot of Satellite Estimates
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Figure S1. (cont’'d)

90°E 1Q0°E 110°E 120°E 130°E

Concentration (pg/m?) Concentration (ug/m?3) Concentration (pg/m3)

Concentration {(ug/m?)

Model PM10 Concentration (pg/m3) Model PM10 Concentration {ug/m?) Model PM10 Concentration (ug/m?)

Model PM10 Concentration (ug/m?)

N Latitude Ranges 1
300 ’ s 10°N - 20°N
. 20°N - 30°N
250 + 30°N - 40°N
* 40°N - 50°N
200
150
100 o .
50 e
] Adjusted R = 0.1121
0(J 100 200 300

150

100

50

N
o
o

i
wu
o

100

wu
(=}

0}

150

50

N
w

or"”

Satellite Estaimted PM10 Concentration (pg/m?)

Latitude Ranges
* 10°N —20°N
& 20°N - 30°N
=  30°N — 40°N
* 40°N — 50°N

Adjusted R? = 0.1374]'

0 50 100 150
Satellite Estaimted PM10 Concentration (pg/m?)

. '. Latitude Ranges

= 10°N — 20°N
* 20°N - 30°N
s 30°N - 40°N
s 40°N - 50°N

L ‘
.. ;{Adjusted R2= 0.0438]

0 50 100 150 200
Satellite Estaimted PM10 Concentration (pg/m?)

Latitude Ranges
s 10°N — 20°N
+ 20°N - 30°N
*  30°N - 40°N
+ 40°N — 50°N

% 50 100 150

Satellite Estaimted PM10 Concentration (pg/m?3)



(a)

50°N
45°N
40°N
35°N
30°N
25°N
20°N

50°N

50°N

50°N
45°N
40°N
35°N
30°N
25°N
20°N

Figure S2. Comparison of CMA-CUACE model analysis of surface dust concentration (ug/m?) and GK2B-GEMS satellite estimates
of PM10 concentration (pg/m3) during the period of 4-12 May 2025. Column (a) shows the daily 00UTC 0.5-degree CMA-CUACE
model analysis, while column (b) shows the GK2B-GEMS satellite estimated values at 0045UTC (refer to legend next to column (b)
for the colour scale). Column (c) shows scatter plots of model-analysed surface dust concentration against the GK2B-GEMS estimates
of PM10 concentration interpolated to a 0.5-degree grid with values at different latitude indicated by different colours (refer to
legend). The linear regression fit for all data pairs regardless of latitude range is indicated by the solid line with the proportion of

variance explained (adjusted R-squared value) shown, while the dashed line is the identity line (y=x) for reference. For the sake of
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clarity, large values of surface dust concentration are omitted.

500,000
20,000
5000
2000
500
200
100

50

20

5

0

Concentration (ug/m?)

500,000
20,000
5000
2000
500

200

100

50

20

5
Lo

Concentration (ug/m?)

500,000
20,000
5000
2000
500
200
100

50

20

5

0

Concentration (ug/m?)

500,000
20,000
5000
2000
500
200
100

50

20

5

0

Concentration (ug/m?)

500,000
20,000
5000
2000
500
200
100

50

20

5

0

Concentration (pg/m?)

Model Surface Dust Concentration (pg/m?3) Model Surface Dust Concentration (ug/m?) Model Surface Dust Concentration (pg/m?) Model Surface Dust Concentration (ug/m?)

Model Surface Dust Concentration (pug/m?3)

1000

8001..°
6001 -

4001

200

0

10007~

8001

600

400{%}"

20011y .

0

1000

8007

600

400{

2001

0

10007

800

600

4001,

10007

tellite Estimates
|

alvsi

S
1a1ySiS

Latitude Ranges
e 10°N - 20°N
20°N - 30°N
30°N — 40°N
40°N - 50°N

Adjusted R? = 0.0049

0 200 400 600 800 1000
Satellite Estaimted PM10 Concentration (pg/m?3)
O Latitude Ranges i
10°N — 20°N
* 20°N - 30°N

e 30°N —40°N
* 40°N - 50°N

Adjusted R? = 0.1598

vatenl

% Bt
0 200 400 600 800 1000
Satellite Estaimted PM10 Concentration (pg/m?3)
Latitude Ranges l
e 10°N - 20°N
® 20°N - 30°N

e 30°N —40°N
*  40°N - 50°N

-
Ui S

200 400 600
atellite Estaimted PM10 Concentration (pg/m?)

0
Si

Latitude Ranges
e 10°N - 20°N
* 20°N - 30°N
e 30°N - 40°N
e 40°N - 50°N

Adjusted R? = 0.0618

g,
0 200 400 600
Satellite Estaimted PM10 Concentration (pg/m?3)

Latitude Ranges
e 10°N - 20°N
® 20°N - 30°N
e 30°N —40°N
® 40°N — 50°N

Adjusted R? = 0.0007

0 260 400 600 800
Satellite Estaimted PM10 Concentration (ug/m?)

800 1000

800 1000

1000



50°N
45°N
40°N
35°N
30°N
25°N
20°N

50°N 50°N
45°N P 45°N - .
/o B
40N£_) . 40°N .
35°N 35°N ’ e
30°N 30°N .
25°N 25°N LG e
by e 0 el
20°N b /’B . 20°N e e
/ by N 1D [ xsipe
90°E 100°E 110°E 120°E 130°E
2025-05-10 00 UTC .
50°N 50°N
45°N 45°N :
40“”’ & 40°N S ]
35Nl 35°N ~
30°N 30°N o
25°N 25°N =t . ): i
20N ST & S 20°N L
e rk/\ rf‘l . ;
90°E 10G°E 110°E 120°F 130°F 90°E 100°E 110°E 120°E 130°
2025-05-11 00 UTC 2025-05-11 0045 UTC -
50°N 50°N
45°N 45°N| W i
40°N| 2 40°N S ‘
35°N 35°N b i
30°N 30°N Y
25°N " 25°N 2
20°N ' 20°N J . I
/ \:L/‘ : ~ L P h .k

2025-05-09 00 UTC

2025-05-09 0045 UTC

£

90°E 100°E 110°E 120°E 130°E

2025-05-12 00 UTC

90°E 100°E L10°E 120°E 130

2025-05-12 0045 UTC

-
9C0°E 100°E 110°E 120°E 130°E

Figure S2. (cont’d).
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