
Response to Co-editor Comments 

Comments to the Author: 

Dear Authors, thank you for your patience. I've heard back from the reviewers and based 

on their readings and mine my reading of the revised manuscript we feel this study is 

ready before publication. However, it came up again about IEPOX-derived SOA not being 

resolved or discussed from this seasonal dataset. Have the authors seen the recent 

publication by Zhang et al. (2017, GRL, 

http://onlinelibrary.wiley.com/doi/10.1002/2016GL072368/abstract) on the limited 

formation of IEPOX-derived SOA in eastern China during summer? The reviewer and I 

were still curious if you tried to determine the presence of IEPOX-derived SOA from your 

PMF analyses? If you didn't resolve it, is that consistent with this recent paper? You might 

want to at least mention this point (either way) in the discussion of the results. Once you 

address this final point, I will gladly accept your revised manuscript. 

 

Most sincerely, Jason Surratt 

 

Response: Dear Dr. Jason Surratt, thank you very much for handling our manuscript 

and your decision “Reconsider after minor revisions”. 

About IEPOX-SOA, as we mentioned in the previous responses, we give response as 

follows. 

IEPOX-SOA can contribute substantially to OA concentrations in forested areas under 

low NO conditions (Hu et al., 2016). However, this study was conducted at a typical urban 

site, and the concentrations of NO were 10.5, 3.5, 37.5 and 24.4 during four seasons, 

respectively (Table 1). The IEPOX-SOA factors were resolved by PMF because they 



made a significant contribution to OA, and the influence of vegetation was important. For 

example, Budisulistiorini et al. (2013, 2016) found that IEPOX-SOA accounted for 27-41% 

of OA, and showed a seasonal difference at a downtown urban site and a rural/forested 

site. Hu et al. (2015) mapped the IEPOX-SOA fractions of OA at diverse sites across the 

world, and the resolved IEPOX-SOA accounted for 636%. IEPOX-SOA is only identified 

at the sites where the predicted average IEPOX concentration higher than ~30 ppt. In 

addition, no IEPOX-SOA factor (i.e., below the PMF detection limit of ~5% of OA) was 

found in areas strongly influenced by urban emissions where high-NO concentrations 

suppress the IEPOX pathway, even in the presence of substantial isoprene 

concentrations (Hu et al., 2015). 

Even in summer (modeled data in July 2013), the gas-phase IEPOX concentrations are 

quite low (close to 0) in North China, so there were no IEPOX-SOA factors resolved at 

the sites in North China, including Beijing and Changdao Island (Hu et al., 2015). There 

might be relatively limited IEPOX-SOA contribution to the OA in Beijing, but the IEPOX-

SOA factor cannot be resolved in our dataset by free PMF. In recently published papers 

(Fig. 5; Hu et al., 2016; Sun et al., 2015, 2016a, 2016b; Wang et al., 2015; Xu et al., 

2017; Zhang et al., 2016), there were also no IEPOX-SOA factor resolved by PMF 

analysis in urban Beijing. 

Recently, Zhang et al. (2017) reported that the average IEPOX-SOA concentration is 

0.33±0.19 μg m-3 (3.8% of the total OA) under NOx-rich environments in mid-Eastern 

China in summer 2013. The concentration was much smaller than those (2-4 μg m-3) in 

IEPOX-rich regions in the southeastern US, i.e., the formation of IEPOX-SOA under 

polluted urban environments is quite limited. 

In summary, it is reasonable that IEPOX-SOA factor cannot be resolved in Beijing. In this 

study, we would like to keep using PMF analysis for OA factorization. 

 



In the revision,  

Page 12, Line 10: “Different from the two sites in southeastern USA, there were no 

isoprene-epoxydiols-derived SOA and a biogenic influenced factor characterized by 

distinct m/z 91 resolved in urban Beijing, the same as addressed in Hu et al. (2015).” 

was changed to “Different from the two sites in southeastern USA, there were no 

isoprene-epoxydiols-derived SOA (IEPOX-SOA) and a biogenic influenced factor 

characterized by distinct m/z 91 resolved in urban Beijing. No IEPOX-SOA factor 

(i.e., below the PMF detection limit of ~5% of OA) was found in Beijing because the 

formation of IEPOX-SOA under IEPOX-poor and polluted urban environments is 

quite limited (Hu et al., 2015).” 

 

References: 

Hu, W. W., Campuzano-Jost, P., Palm, B. B., Day, D. A., Ortega, A. M., Hayes, P. L., 

Krechmer, J. E., Chen, Q., Kuwata, M., Liu, Y. J., de Sá, S. S., McKinney, K., Martin, 

S. T., Hu, M., Budisulistiorini, S. H., Riva, M., Surratt, J. D., St. Clair, J. M., 

Isaacman-Van Wertz, G., Yee, L. D., Goldstein, A. H., Carbone, S., Brito, J., Artaxo, 

P., de Gouw, J. A., Koss, A., Wisthaler, A., Mikoviny, T., Karl, T., Kaser, L., Jud, W., 

Hansel, A., Docherty, K. S., Alexander, M. L., Robinson, N. H., Coe, H., Allan, J. 

D., Canagaratna, M. R., Paulot, F., and Jimenez, J. L.: Characterization of a real-

time tracer for isoprene epoxydiols-derived secondary organic aerosol (IEPOX-SOA) 

from aerosol mass spectrometer measurements, Atmos. Chem. Phys., 15, 11807-

11833, doi:10.5194/acp-15-11807-2015, 2015. 

Hu, W., Hu, M., Hu, W., Jimenez, J. L., Yuan, B., Chen, W., Wang, M., Wu, Y., Chen, C., 

Wang, Z., Peng, J., Zeng, L., and Shao, M.: Chemical composition, sources and 

aging process of sub-micron aerosols in Beijing: contrast between summer and 

winter, J. Geophys. Res. Atmos., 121, 1955–1977, doi:10.1002/2015JD024020, 



2016. 

Sun, Y., Du, W., Fu, P., Wang, Q., Li, J., Ge, X., Zhang, Q., Zhu, C., Ren, L., Xu, W., 

Zhao, J., Han, T., Worsnop, D. R., and Wang, Z.: Primary and secondary aerosols in 

Beijing in winter: sources, variations and processes, Atmos. Chem. Phys., 16, 8309-

8329, doi:10.5194/acp-16-8309-2016, 2016a. 

Sun, Y., Du, W., Wang, Q., Zhang, Q., Chen, C., Chen, Y., Chen, Z., Fu, P., Wang, Z., Gao, 

Z., and Worsnop, D. R.: Real-Time Characterization of Aerosol Particle 

Composition above the Urban Canopy in Beijing: Insights into the Interactions 

between the Atmospheric Boundary Layer and Aerosol Chemistry, Environ. Sci. 

Technol., doi:10.1021/acs.est.5b02373, 2015. 

Sun, Y., Wang, Z., Wild, O., Xu, W., Chen, C., Fu, P., Du, W., Zhou, L., Zhang, Q., Han, 

T., Wang, Q., Pan, X., Zheng, H., Li, J., Guo, X., Liu, J., and Worsnop, D. R.: "APEC 

Blue": Secondary aerosol reductions from emission controls in Beijing, Sci. Rep., 6, 

20668, doi:10.1038/srep20668, 2016b. 

Wang, Q., Sun, Y., Jiang, Q., Du, W., Sun, C., Fu, P., and Wang, Z.: Chemical composition 

of aerosol particles and light extinction apportionment before and during the heating 

season in Beijing, China, J. Geophys. Res. Atmos., 120, 12,708–12,722, 

doi:10.1002/2015JD023871, 2015. 

Xu, W., Han, T., Du, W., Wang, Q., Chen, C., Zhao, J., Zhang, Y., Li, J., Fu, P., Wang, Z., 

Worsnop, D. R., and Sun, Y.: Effects of aqueous-phase and photochemical 

processing on secondary organic aerosol formation and evolution in Beijing, China, 

Environ. Sci. Technol., 51, 762-770, 10.1021/acs.est.6b04498, 2017. 

Zhang, J. K., Cheng, M. T., Ji, D. S., Liu, Z. R., Hu, B., Sun, Y., and Wang, Y. S.: 

Characterization of submicron particles during biomass burning and coal 

combustion periods in Beijing, China, Sci. Total Environ., 562, 812-821, 

10.1016/j.scitotenv.2016.04.015, 2016. 



Zhang, Y., Tang, L., Sun, Y., Favez, O., Canonaco, F., Albinet, A., Couvidat, F., Liu, D., 

Jayne, J.T., Wang, Z., Croteau, P.L., Canagaratna, M.R., Zhou, H.-c., Prévôt, A.S.H., 

Worsnop, D.R., 2017. Limited formation of isoprene epoxydiols-derived secondary 

organic aerosol under NOx-rich environments in Eastern China. Geophys. Res. Lett., 

doi: 10.1002/2016GL072368. 


