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Figure S1. Comparison of the mass concentrations of PM1 (= NR-PM1 + BC) with those derived from SMPS 

measurements (Dp = 15 – 400 nm) at (a) ground level and (b) 260 m. 25 
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Figure S2. A summary of PMF diagnostic plot at 260 m: (a) Q/Qexp as a function of number of factors, (b) 

number fractions of factors as a function of fpeak, (c) scaled residual for each fragment ion, (d) a 
comparison of measured and PMF reconstructed number concentration, (e) time series of residual, and (f) 30 
time series of Q/Qexp. 
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Figure S3. A summary of PMF diagnostic plot at the ground level: (a) Q/Qexp as a function of number of 
factors, (b) number fractions of factors as a function of fpeak, (c) scaled residual for each fragment ion, (d) 

a comparison of measured and PMF reconstructed number concentration, (e) time series of residual, and (f) 35 
time series of Q/Qexp. 
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Figure S4. (a) Average number composition for each cluster during (black circles) and after (red circles) the 

control period. Note that air masses during the control period were only from C1 and C2. (b) Summary of 40 

the number concentration for each cluster and also the changes compared with those after the control 

period. The 3-day (72 h) back trajectories were calculated every hour at 260 m height using the Hybrid 

Single-Particle Lagrangian Integrated Trajectory (HYSPLIT, NOAA) 4.9 model (Draxler and Hess, 1997). 

The trajectories were then grouped into four clusters for the entire study using the algorithm of cluster 

analysis. 45 
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Figure S5. Average particle number size distributions during (a) clean days and (b) polluted days. 

 50 

Figure S6. Diurnal variation of mass fraction of PM1 species and particle number size distributions at two 

heights during (a) control period, (b) non-control period, (c) polluted days and (d) clean days. 
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Figure S7. Average diurnal cycles of particle volume concentrations (V) for different size ranges, i.e., (a) 15 – 

400 nm, (b) 15 – 40 nm, (c) 40 – 100 nm, and (d) 100 – 400 nm at 260 m and ground level, and the ratio of 55 
260 m to ground. 

 

Figure S8. Correlation between two heights for pmf resolved factors including (a) factor 1, (b) factor 3, (c) 

factor 4, (d) factor 5, scatter plot of (e) factor 3 at 260 m versus factor2 at ground, and (f) factor 3 at 260 m 

versus factor2 add on factor3 at the ground level. 60 

(a)

(b)

(c)

(d)

30

20

10

0
x1

09  
50
40
30
20
10

0

x1
06  

1.0
0.8
0.6
0.4
0.2
0.0

x1
09  

30

20

10

0

x1
09  

24201612840
Hour of Day

30
20
10

0

x1
09  

100
80
60
40
20

0

x1
06  

1.6
1.2
0.8
0.4
0.0

x1
09  

30
20
10

0

x1
09  

24201612840
Hour of Day

1.2

0.8

0.4

0.0
1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

1.2
0.8
0.4
0.0

24201612840
Hour of Day

V
15

-4
00

 (n
m

3 cm
-3

)
Ratio260m/ground

V
15

-4
0 (

nu
m

3  c
m

-3
)

V
40

-1
00

 (n
m

3 cm
-3

)
V

10
0-

40
0 (

nm
3 cm

-3
)

 Entire Study  Control Period  non-Control Period  Polluted  Clean

ground260 m

10

8

6

4

2

0

x1
03  

86420

x103 

Slope=0.57
r2=0.17

26
0 

m

ground

12

10

8

6

4

2

0

x1
03  

302520151050

x103 

Slope=0.41
r2=0.35

26
0 

m

ground

12

10

8

6

4

2

0

x1
03  

1086420

x103 

Slope=1.07
r2=0.74

26
0 

m

ground

10

8

6

4

2

0

x1
03  

543210

x103 

Slope=2.04
r2=0.91

26
0 

m

ground

12

10

8

6

4

2

0

x1
03  

302520151050

x103 

Slope=0.30
r2=0.40

26
0 

m

ground

12

10

8

6

4

2

0

x1
03  

12840

x103 

Slope=0.38
r2=0.18

26
0 

m

ground

(a)

(b)

(c)

(d)

(e)

(f)



8 
 

 

Figure S9. Bivariate polar plots of four PMF factors at 260 m, including (a) new particle events (NPE), (b) 

primary emissions, (c) local secondary aerosols, and (d) regional transport aerosols. 

 

 65 

References 

Draxler, R. R., and Hess, G. D.: DESCRIPTION OF THE HYSPLIT_4 MODELING SYSTEM, 
National Oceanic & Atmospheric Administration Technical Memorandum Erl Arl, 1997, 197-199. 

 

0

5

10

15

20

25

30

5 10 15 20 25 30

0

45

90

135

180

225

270

315

N

NE

E

SE

S

SW

W

NW

7 14 21

4000

3000

2000

1000

0

Prim
ary em

ission
260m  (cm

-3)

0

5

10

15

20

25

30

5 10 15 20 25 30

0

45

90

135

180

225

270

315

N

NE

E

SE

S

SW

W

NW

7 14 21

3500

3000

2500

2000

1500

1000

500

0

N
PE

260m  (cm
-3)

0

5

10

15

20

25

30

5 10 15 20 25 30

0

45

90

135

180

225

270

315

N

NE

E

SE

S

SW

W

NW

7 14 21

5000

4000

3000

2000

1000

0
Secondary Aerosols

260m  (cm
-3)

0

5

10

15

20

25

30

5 10 15 20 25 30

0

45

90

135

180

225

270

315

N

NE

E

SE

S

SW

W

NW

7 14 21

3000

2500

2000

1500

1000

500

0

R
egional Transport260m  (cm

-3) 

(a) (b)

(c) (d)


