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The system background water measurement 
The system background water content (Wbackground) of the SAWMS is crucial in 
determining the AWC of a sample. Therefore, Wbackground confirmation is necessary after 
starting the instrument and the sample analysis. At first, the system with a blank filter 
was dried for 5 min with nitrogen (99.999%, N5.0) to remove water vapor and 
impurities. The conditioning process followed to condition the blank filter using the 
selected RH air for 15 min. Eventually, the analyzing process purged out all the water 
in the system, including the tubes, filter holder, and blank filter, and directed the airflow 
to analyze the Wbackground of the selected RH. The calibration curve of the Wbackground was 
constructed whenever turning on the instrument or replacing the gas tank (Fig. S1). The 
new curve was compared with the previous one and began diagnosing errors if the 
relative difference surpassed 5%. During the sampling or analyzing period, the 
Wbackground of 90% RH was checked with the previous day to ensure the relative 
difference was below 5%. In making a humidograph, confirmations on 30%, 60%, and 
90% RH were conducted during the humidification and dehumidification processes. 
The sample analysis would not start before the instrument's consistency and stability 
was assured. 

 

 
Figure S1. The calibration line under various RH levels and daily 90% RH 
checks of the system background water content (Wbackground). 
 

To complement Fig. 2, the time series of water-soluble inorganic ions of the 
PM2.5, measured AWC at 90% RH, and RH values during the study period were 
shown in Fig. S2. 



 
Figure S2. The time series of measured WSIIs, AWC, and RH values during the 
sampling period. 
 

Although the PM2.5 and measured AWC variations were roughly similar, the 
linear relationship shown in Fig. S3 was poor, partly due to more considerable 
variations in the AWC than PM2.5 concentrations (37% vs. 25% in relative standard 
deviation). This trend was likely representative of more variability in PM2.5 
hygroscopic components than in dry PM2.5 mass.  

 
Figure S3. The linear relationship between the measured AWC and monitored 
PM2.5 at the TEPA XG site in Kaohsiung City, Taiwan. 

 



Figure S4(a) compared modeled AWC from two frequently used thermodynamic 
equilibrium models (ISORROPIA II and E-AIM IV), and Figure S4(b) showed the 
contrast between AWC measured from SAWMS and modeled from E-AIM IV. 
Although the modeled AWC estimated by E-AIM IV (Parworth et al., 2017) was 
similar to the measured values by SAWMS (R2 = 0.83; n =39, p < 0.05 Fig. S4(b)), 
ISORROPIA II estimated AWC (SAWMS) was even slightly better than E-AIM IV. 

 
Figure S4. The comparisons of (a) modeled AWC from E-AIM IV and 
ISORROPIA II models, and (b) measured AWC (SAWMS) and modeled AWC 
(E-AIM IV) (the diagonal dash line shows a 1:1 relationship). 
 

Figure S5 illustrated AWC contributions from each salt to constitute the AWC 
(additive) during humidification and dehumidification processes, respectively.  



 

 
Figure S5. The humidographs of major AWC contributors in (a) humidification 
and (b) dehumidification processes.  


