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Table and Figure Captions 

Table S1 The species included in the markers for each source. 

Table S2 The nearest observation points for BLH of each station. 

Table S3 Summary of meteorological parameters including temperature (T), relatively humidity (RH), wind speed (WS) 

and boundary layer height (BLH) and atmospheric pressure (P), and PM2.5 and gaseous pollutants including SO2, NO2, 

O3, NO and NOx (NO + NO2). 

Figure S1 Results of independent samples t-test for day/night average value comparisons of OC, EC and SOC concen-

trations, babs,BrC,405, babs,BC,405, MACBrC,405 and MACBC,635 at the four sites in autumn. 

Figure S2 Results of independent samples t-test for day/night average value comparisons of OC, EC and SOC concen-

trations and babs,BrC,405, babs,BC,405, MACBrC,405 and MACBC,635 at the three sites in winter. 

Figure S3 Results of the independent samples Mann-Whitney U test for diurnal data of the corresponding variables for 

(a) HG and (b) JL in autumn. 

Figure S4 Results of the independent samples Mann-Whitney U test for the diurnal data of the corresponding variables 

for XH, SZ and HKUST in winter. 

Figure S5 Results of the one-sided independent samples t-test or Mann-Whitney U test for the corresponding variables 

of JL and HG in autumn. 

Figure S6 Pearson correlation coefficients of OC, EC, SOC concentrations, babs,BrC,405, and babs,BC,405 with source tracers  

including BSOA, Ca2+, levoglucosan, fatty acids (FA), hopanes, steranes, HMW-PAHs, sterols and DHOPA, and gaseous 

pollutants including SO2, NO2, O3, NO and NOx and meteorological parameters including temperature (T), relatively 

humidity (RH), wind speed (WS) , atmospheric pressure (P) and boundary layer height (BLH). 

Figure S7 Pearson correlation coefficients between OC, EC, babs,BrC,405, babs,BC,405 and source marker using (a) daytime data 

and (b) nighttime data in winter, respectively. 

Figure S8. Day-to-day variation of PM2.5 carbonaceous aerosols concentration (μg/m3) and their light-absorbing prop-

erties (Mm-1), as well as meteorological factors during the observing period in autumn. Vector arrows indicate wind 

velocity and direction. 

Figure S9. Day-to-day variation of PM2.5 carbonaceous aerosols concentration (μg/m3) and their light-absorbing prop-

erties (Mm-1), as well as meteorological factors during the observing period in winter.  
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Table S1. The species included in the markers for sources. 

Markers Species Sources 

Ca2+ Ca2+ dust 

LG levoglucosan biomass burning 

DHOPA 2,3-dihydroxy-4-oxopentanoic acid ASOA 

BSOA 

3-hydroxy-4,4-dimethylglutaric 

acid 
2-methylerythritol pinic acid 

BSOA 

cis-2-methyl-1,3,4-trihydroxy-1-bu-

tene 
b-caryophyllenic acid 

3-methylbutane-1,2,3-

tricarboxylic acid 

3-methyl-2,3,4-trihydroxy-1-butene 2-Methylglyceric acid cis-pinonic acid 

trans-2-methyl-1,3,4-trihydroxy-1-

butene 
2-methylthreitol   

fatty ac-

ids 

trans-9-Octadecenoic acid hexadecanoic acid octadecanoic acid 

cooking 
9,12-octadecanedienoic acid cis-9-octadecenoic acid   

sterols cholesterol stigmasterol   

  campesterol b-sitosterol   

hopanes 

22,29,30-trisnorneohopane 17α(H),21β(H)-hopane 31(R)-hopane 

vehicle emission 

17α(H)-22,29,30-trisnorhopane 32(S)-hopane 31(S)-hopane 

17α(H),21β(H)-30-norhopane 33(S)-hopane 32(R)-hopane 

18a(H)-29-norneohopane 33(R)-hopane   

steranes 

27aaa(S)-sterane 27abb(R)-sterane 27abb(S)-sterane 

27aaa(R)-sterane 28aaa(S)-sterane 28abb(R)-sterane 

28abb(S)-sterane 28aaa(R)-sterane 29aaa(S)-sterane 

29abb(R)-sterane 29abb(S)-sterane 29aaa(R)-sterane 

HMW- 

PAHs 

benzo(b)fluoranthene benzo(k)fluoranthene perylene 

coal combustion 
benzo(j)fluoranthene benzo(e)pyrene picene 

indeno(cd)fluoranthene indeno(cd)pyrene   

dibenzo[a,h]anthrancene benzo(a)pyrene   

Table S2. The nearest observation points for boundary layer height (BLH) of each sampling site. 

Sampling site Geographical location Nearest point for BLH 

HD 23.39 °N, 113.21 °E 23.50 °N, 113.25 °E 

JL 23.31 °N, 113.56 °E 23.25 °N, 113.50 °E 

SZ 23.13 °N, 113.26 °E 23.25 °N, 113.25 °E 

HG 22.82 °N, 113.49 °E 22.75 °N, 113.50 °E 

HKUST 22.75 °N, 113.61 °E 22.75 °N, 113.50 °E 
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Table S3. Summary of meteorological parameters including temperature (T), relative humidity (RH), wind speed (WS), boundary 

layer height (BLH), atmospheric pressure (P), and PM2.5 and gaseous pollutants including SO2, NO2, O3, NO, and NOx (NO + NO2). 

Season 

Sample 

site 

diurnal 

time 

T (℃) RH (%) WS (m/s) BLH (m) P (pa) PM₂.₅(μg/m3) SO₂(μg/m3) NO₂(μg/m3) O₃(μg/m3) CO(mg/m3) NO(μg/m3) NOₓ(μg/m3) 

Autumn 

(Mean± 

95% C.I.) 

XH 

day  32.8 ± 0.5 59.1 ± 1.7 1.1 ± 0.2 616 ± 20 1006 ± 2 37.8 ± 12.9 6.0 ± 0.7 22.9 ± 4 147 ± 28 0.7 ± 0.1 2.9 ± 0.4 27.2 ± 4.2 

night 30.5 ± 0.5 70.4 ± 1.7 0.9 ± 0.1 81 ± 39 1006 ± 1 48.9 ± 11.4 6.1 ± 1.2 47.3 ± 6.7 66.7 ± 19.2 0.9 ± 0.1 2.9 ± 1.1 51.8 ± 7.9 

JL 

day  31.4 ± 0.4 58.1 ± 1.9 1.2 ± 0.1 612± 25 1002 ± 2 50.7 ± 12.4 5.0 ± 0.0 32.1 ± 5.3 117 ± 15 0.7 ± 0.1 4.6 ± 1.3 39.0 ± 6.7 

night  27.6 ± 0.5 78.1 ± 0.9 0.9 ± 0.2 110 ± 57 1002 ± 1 57.3 ± 12.6 4.9 ± 0.1 53.6 ± 4.8 20.9 ± 7.7 0.8 ± 0.1 6.7 ± 2.6 64.0 ± 5.9 

SZ 

day 32.7 ± 0.4 50.8 ± 1.1 1.0 ± 0.2 644 ± 24 1006 ± 2 49.9 ± 14.8 9.2 ± 0.5 29.0 ± 2.6 169 ± 30 0.7 ± 0.1 3.6 ± 0.8 34.4 ± 3.2 

night 30.5 ± 0.5 61.3 ± 2.4 0.7 ± 0.3 107± 43 1006 ± 1 50.4 ± 16.5 9.1 ± 0.3 36.6 ± 4.0 90.5 ± 21.8 0.7 ± 0.1 2.6 ± 0.7 40.5 ± 4.6 

HG 

day  32.1 ± 0.4 54.6 ± 2.1 1.3 ± 0.1 647 ± 32 1008 ± 2 44.5 ± 19.8 15.9 ± 15 25.8 ± 2.1 159 ± 20 0.9 ± 0.1 3.5 ± 0.3 31.4 ± 2.3 

night 29.6 ± 0.6 69.7 ± 1.5 1.0 ± 0.1 182 ± 78 1007 ± 1 33.7 ± 15.2 7.4 ± 0.7 35.4 ± 5.2 65.7 ± 18.0 0.9 ± 0.1 3.3 ± 0.5 40.3 ± 5.9 

Winter 

(Mean± 

95% C.I.) 

XH 

day 17.6 ± 2.3 52.8 ± 4.7 1.2 ± 0.3 644 ± 98 1017 ± 3 35.2 ± 12.0 12.1 ± 1.3 39.3 ± 8.8 77.0 ± 13.8 0.9 ± 0.0 7.0 ± 4.3 49.8 ± 14.9 

night 15.4 ± 2.0 58.4 ± 5.3 1.4 ± 0.5 373 ± 173 1017 ± 3 35.0 ± 13.0 11.0 ± 1.6 54.8 ± 18.7 39.9 ± 14.9 1.0 ± 0.1 6.5 ± 4.0 64.4 ± 24.6 

SZ 

day 17.7 ± 2.4 47.7 ± 5.4 1.5 ± 0.5 633 ± 104 1016 ± 3 63.4 ± 15.2 9.5 ± 1.0 51.5 ± 10.4 71.1 ± 19.8 0.9 ± 0.1 11.1 ± 4.7 68.4 ± 15.3 

night 15.8 ± 2.0 51.2 ± 5.4 1.5 ± 0.6 372 ± 154 1017 ± 3 59.0 ± 16.2 9.4 ± 1.1 67.5 ± 20.7 33.5 ± 13.3 1.0 ± 0.1 19.9 ± 13.8 97.5 ± 40.3 

HKUST 

day  17.7 ± 2.0 51.1 ± 4.4 1.9 ± 0.3 541 ± 77 1016 ± 2 35.3 ± 10.9 13.7 ± 2.2 48.9 ± 10.4 74.4 ± 22.6 0.9 ± 0.1 10.3 ± 2.4 64.8 ± 13.4 

night 16.8 ± 1.8 56.9 ± 5 1.5 ± 0.4 271 ± 142 1015 ± 2 35.0 ± 10.5 13.3 ± 2.1 72.2 ± 23.4 30.8 ± 13.3 1.0 ± 0.1 15.1 ± 7.7 95.4 ± 33.4 
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Figure S1. Results of independent samples t-test using IBM SPSS Statistics 26 for day/night average value comparisons of OC, EC, 

and SOC concentrations, babs,BrC,405, babs,BC,405, MACBrC,405 and MACBC,635 at the four sites in autumn (p < 0.05 indicates a significant 

difference, same below). 
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Figure S2. Results of independent samples t-test for day/night average value comparisons of OC, EC, and SOC concentrations, 

babs,BrC,405, babs,BC,405, MACBrC,405, and MACBC,635 at the three sites in winter. 

Since the variables at some sites do not conform to a normal distribution, we performed a nonparametric test for 

these variables again below (Figure S3 and Figure S4). 

Figure S3. Results of the independent samples Mann–Whitney U test for diurnal data of the corresponding variables for (a) HG and 

(b) JL in autumn. 
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Figure S4. Results of the independent samples Mann–Whitney U test for the diurnal data of the corresponding variables for XH, SZ, 

and HKUST in winter. 

Since the significance differences of some variables were relatively uncertain, we subjected these variables to one-

sided independent sample t-tests (Figure S5). 

Figure S5. Results of the one-sided independent sample t-test or Mann–Whitney U test using Origin 2023 for day–night 

average value comparisons of the corresponding variables of JL and HG in autumn. 

In summary (Figures S1 - S5), variables with significant diurnal differences in autumn at p < 0.05 (95% confidence 

interval) were XH: EC, babs,BrC,405, babs,BC,405 and MACBrC,405; JL: babs,BrC,405, MACBrC,405 and MACBC,635; HG: OC and SOC. No 

significant differences were found in winter. 

Object Equal Variance Hypothesis t Statistic DF Prob<t

Equal Variance Assumed -2.16911 8 0.03095

Equal Variance NOT Assumed (Welch Correction) -2.16911 5.36831 0.03925

Equal Variance Assumed -2.04576 8 0.0375

Equal Variance NOT Assumed (Welch Correction) -2.04576 6.91224 0.04027

Equal Variance Assumed 1.88413 10 0.04446

Equal Variance NOT Assumed (Welch Correction) 1.88413 8.11661 0.04788

Object Hypothesis U Z Exact Prob<U Asympptotic Prob<U

JL-MACBrC,405 daytime<nighttime 4 -1.67115 0.04762 0.04735

HG-OC daytime>nighttime

one-tailed  Mann-Whitney U test

one-tailed independent samples t-test

JL-babs,BrC,405 daytime<nighttime

JL-MACBC,635 daytime<nighttime
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Figure S6. Pearson correlation coefficients of OC, EC, SOC concentrations, babs,BrC,405 and babs,BC,405 with source tracers including BSOA, 

Ca2+, levoglucosan (LG), fatty acids (FA), hopanes, steranes, HMW-PAHs (PAHs), sterols and DHOPA, and gaseous pollutants in-

cluding SO2, NO2, O3, NO and NOx and meteorological parameters including temperature (T), relative humidity (RH), wind speed 

(WS) , atmospheric pressure (P) and boundary layer height (BLH). 

Figure S7. Pearson correlation coefficients between OC, EC, babs,BrC,405, babs,BC,405, and source marker using (a) daytime data and (b) 

nighttime data in winter, respectively. 
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Figure S8. Day-to-day variation in PM2.5 carbonaceous aerosol concentration (μg/m3) and their light-absorbing properties (Mm-1), as 

well as meteorological factors during the observing period in autumn. Vector arrows indicate wind velocity and direction. 
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Figure S9. Day-to-day variation in PM2.5 carbonaceous aerosol concentration (μg/m3) and their light-absorbing properties 

(Mm-1), as well as meteorological factors during the observing period in winter.  

 


