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1. CO2
+/ NO3 artefact correction of ACSM  

Recently, it was discovered that NO3 induces a positive bias on organic CO2
+ 

concentrations in the AMS/ACSM systems, which can be described as a function of 

ambient NO3 (μg/m3) in combination with the CO2
+/NO3 ratio from pure NH4NO3 

measurements (CO2
+/NO3)AN: 

For pure NH4NO3 aerosol from calibrations, we determined the magnitude of the 

CO2
+/NO3 artefact (Pieber et al., 2016) and parametrized it as a function of the 

fragmentation pattern of NO3(NO+/NO2
+) to account for changes in the vaporizer in the 

ACSM:  

(CO2
+/NO3)NH4NO3 = 0.025 ± 0.002 × (NO+/NO2

+)NH4NO3 

Then we determined the CO2 concentration from OA using a two week moving average 

(NO+/NO2
+) from ambient observations: 

(CO2
+)OA,meas = (CO2

+)meas - (CO2
+/NO3)NH4NO3 × (NO3)meas 

2. Significance test of the increment during haze  

We use the function ranksum of MATLAB to perform Wilcoxon rank-sum test. 

p = ranksum(x,y) returns the p-value of a two-sided Wilcoxon rank sum test. ranksum 

tests the null hypothesis that data in x and y are samples from continuous distributions 

with equal medians, against the alternative that they are not. The test assumes that the 

two samples are independent. x and y can have different lengths. 

This test is equivalent to a Mann-Whitney U-test. 

The result h = 1 indicates a rejection of the null hypothesis, and h = 0 indicates a failure 
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to reject the null hypothesis at the 5% significance level. 

Example:  

p = ranksum(x,y) 

p = 0.0375 

The p-value of 0.0375 indicates that ranksum rejects the null hypothesis of equal 

medians at the default 5% significance level.  

Species  p  h 

AWC [μg/m^3] 5.4286*10^(-76) 1 

NH3 [ppb] 1.2178*10^(-55) 1 

HOMs 

[molecule/cm^3] 

8.7649*10^(-42) 1 

HONO [ppb] 2.1083*10^(-29) 1 

EC [μg/m^3] 2.2462*10^(-61) 1 

OC [μg/m^3] 2.83*10^(-82) 1 

OH 6.1802^(-4) 1 

NO3 [μg/m^3] 1.6328*10^(-91) 1 

SO4 [μg/m^3] 6.5457*10^(-80) 1 

NH4 [μg/m^3] 1.2669*10^(-91) 1 

Cl [μg/m^3] 3.5606*10^(-63) 1 

Org [μg/m^3] 1.2495*10^(-79) 1 

PM2.5 [μg/m^3] 8.0856*10^(-113) 1 
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Figure S1. The relationship between PM2.5 measured by TEOM and ToF-ACSM.  
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Figure S2. Time series of HOMs and OA measured by LTOFCIMS and ACSM, 

respectively. 
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Figure S3. Time series of ToF-ACSM Org and Sunset OC. 
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Figure S4. Time series of (a) ultraviolet radiation (UVB) and atmospheric pressure (P), (b) wind speed (WS) and 

wind direction (WD), and (c) relative humidity (RH) and temperature (T) during the observation period. The haze 

periods are marked by the shaded areas. 
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Figure S5. Composites of the sea level pressure field (units: HPa, shaded colors) and the ground wind field (units: 

m s-1, black arrows) at different times, labeled as (a) - (d), during a typical haze period in BJ from February 19 to 

22, 2019. 
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Figure S6. The 72 hour emission sensitivities (backward retro plumes) for the measurement period. The emission 

sensitivity values are proportional to the time that the air masses (model particles) have spent over a specific grid 

during their transport. The text above the figure panels indicates the particle release times in Beijing local time (LT). 

From these figures we can see that the polluted periods occur under southerly transport conditions, while the 

pollutants are cleared away during clean air masses from the north-easterly regions. 
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Figure S7. The dependence of different components (OC (a), NH3 (b), HONO (c), nucleated cluster concentration of 

sub 3 nm (d)) during polluted and less-polluted conditions as a function of observed MLH. The data related to the 

upper fitting line represents PM2.5 concentrations larger than 75 μg m−3, while the date related to the lower fitting 

line represents PM2.5 concentrations less than 75 μg m−3. Only daytime conditions determined by the ceilometer 

from non-rainy periods (RH<95%) are considered. The dark grey points represent mean values; the red line 

represents median values. The shaded area corresponds to an increased amount of the specific compounds with 

decreased MLH assuming that the compound has the same variation pattern under highly- polluted conditions as in 
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less polluted time.  

 

 

Table S1. statistics of the air pollutants used in the study. 

Species  Mean Min Max  Standard deviation 

HOMs 

[molecule/cm^3] 

6.4557*10^8 6.5261*10^7 2.7647*10^9 4.3494*10^8 

OC [μg/m^3] 11.0719 1.4217 114.3976 9.3642 

NO3 [μg/m^3] 15.7131 0.0310 126.8300 22.1511 

SO4 [μg/m^3] 5.5307 0.1951 117.5360 9.4079 

NH4 [μg/m^3] 6.4492 0.0913 51.4603 8.5404 

Cl [μg/m^3] 1.6346 0.0025 17.0581 1.9476 

Org [μg/m^3] 19.1311 0.6662 172.8490 17.0184 

PM2.5 [μg/m^3] 50.8277 0.1592 218.5980 48.3780 
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