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Model description 18 

The 3-D Regional chEmical trAnsport Model (REAM) has a horizontal resolution of 36 km. REAM features 30 19 

vertical layers in the troposphere and 5 vertical layers in the stratosphere, with a model top at 10 hpa. Meteorological 20 

fields in REAM are from Weather Research and Forecast model (WRF) assimilations, and are updated every 5 21 

minutes for convective transport related inputs and every 30 minutes for the others. The WRF model is constrained 22 

by National Centers for Environmental Prediction Climate Forecast System Reanalysis (NCEP CFSR, Saha et al., 23 

2010) 6-hourly products. The initial and boundary conditions for chemical tracers in REAM are obtained from 24 

GEOS-Chem global simulations with a resolution of         (Bey et al., 2001). REAM expands GEOS-Chem 25 

standard chemical mechanism (v9-02) with aromatic chemistry (Liu et al., 2010, 2012), including benzene and other 26 

reactive aromatics as chemical tracers (toluene, ethyl-benzene, and m/p/o-xylene). REAM implements the 27 

Intercontinental Chemical Transport Experiment-Phase B (INTEX-B) anthropogenic emissions inventory for South 28 

Asia (Zhang et al., 2009; Li et al., 2014) and a mosaic Asian anthropogenic emissions inventory (MIX, Li et al., 29 

2015) for other regions in the model domain. For further model descriptions and evaluations, we refer readers to 30 

Zhang et al. (2017). 31 

  32 



 33 

Figure S1 Three factor solutions. 34 

 35 
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 37 

Figure S2. The wind dataset during field study. The red marker along the wind represent the high nitrate periods. 38 
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 40 

Figure S3. The field studies conducted at high elevation sites using AMS. The mass concentration of NR-PM1 and 41 

the mass contribution of each species (pie chart) are including in each site. 42 

  43 



 44 

Figure S4. The comparisons of meteorological conditions between (a) pre-monsoon and monsoon and (b) P1 and P2. 45 

 46 
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 48 

 49 

Figure S5. Scatter plots of (a) predicted ammonium (NH4
+_predicted) calculated from the stoichiometry of sulfate, 50 

nitrate, and chloride vs. measured ammonium (NH4
+_measured), (b) NH3

+ vs. NH2
+, (c) NH+ vs. NH2

+, and (d) NO+ 51 

vs. NO2
+.  52 
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 55 

Figure S6. The diurnal contribution of two class air trojectories arrived at Nam Co during sampling period.  56 
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 58 

Figure S7. Vertical wind field at a cross-section during P2 during our study.  Note that Nam Co Station loactes at 59 

90°57′E. 60 

  61 



 62 

Figure S8. The correlation coefficent of time series between OOA factor and ions. 63 
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 65 

Figure S9. Scatter plots between BC and OOA factors. 66 
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 68 

Figure S10. The mass concentration of (a) AMS results and (b) REAM-simulated reactive aromatics and the 69 

averaged wind data. 70 

 71 

  72 

(a) (b)
5

4

3

2

1

0

M
a
s
s
 C

o
n
c
. 
(µ

g
 m

-3
)

5/30 6/1 6/3 6/5 6/7 6/9 6/11 6/13
Date and Time (BJT: UTC+8)

 BC (*3)
 Chloride (*10)
 Ammonium (*3)
 Nitrate (*5)
 Organics
 Sulfate (*2)
 Total



References 73 

Bey, I., Jacob, D. J., Yantosca, R. M., Logan, J. A., Field, B. D., Fiore, A. M., Li, Q. B., Liu, H. G. Y., 74 

Mickley, L. J., and Schultz, M. G.: Global modeling of tropospheric chemistry with assimilated 75 

meteorology: Model description and evaluation, J. Geophys. Res.-Atmos., 106, 23073-23095, doi: 76 

10.1029/2001jd000807, 2001. 77 

Li, M., Zhang, Q., Streets, D. G., He, K. B., Cheng, Y. F., Emmons, L. K., Huo, H., Kang, S. C., Lu, Z., 78 

Shao, M., Su, H., Yu, X., and Zhang, Y.: Mapping Asian anthropogenic emissions of non-79 

methane volatile organic compounds to multiple chemical mechanisms, Atmos. Chem. Phys., 14, 80 

5617-5638, doi: 10.5194/acp-14-5617-2014, 2014. 81 

Li, M., Zhang, Q., Kurokawa, J., Woo, J. H., He, K. B., Lu, Z., Ohara, T., Song, Y., Streets, D. G., 82 

Carmichael, G. R., Cheng, Y. F., Hong, C. P., Huo, H., Jiang, X. J., Kang, S. C., Liu, F., Su, H., 83 

and Zheng, B.: MIX: a mosaic Asian anthropogenic emission inventory for the MICS-Asia and 84 

the HTAP projects, Atmos. Chem. Phys. Discuss., 2015, 34813-34869, doi: 10.5194/acpd-15-85 

34813-2015, 2015. 86 

Liu, Z., Wang, Y., Gu, D., Zhao, C., Huey, L. G., Stickel, R., Liao, J., Shao, M., Zhu, T., Zeng, L., Liu, 87 

S.-C., Chang, C.-C., Amoroso, A., and Costabile, F.: Evidence of Reactive Aromatics As a Major 88 

Source of Peroxy Acetyl Nitrate over China, Environ. Sci. Technol., 44, 7017-7022, doi: 89 

10.1021/es1007966, 2010. 90 

Liu, Z., Wang, Y., Vrekoussis, M., Richter, A., Wittrock, F., Burrows, J. P., Shao, M., Chang, C.-C., Liu, 91 

S.-C., Wang, H., and Chen, C.: Exploring the missing source of glyoxal (CHOCHO) over China, 92 

Geophys. Res. Lett., 39, L10812, doi: 10.1029/2012GL051645, 2012. 93 

Saha, S., Moorthi, S., Pan, H.-L., Wu, X., Wang, J., Nadiga, S., Tripp, P., Kistler, R., Woollen, J., 94 

Behringer, D., Liu, H., Stokes, D., Grumbine, R., Gayno, G., Wang, J., Hou, Y.-T., Chuang, H.-95 

Y., Juang, H.-M. H., Sela, J., Iredell, M., Treadon, R., Kleist, D., Van Delst, P., Keyser, D., 96 

Derber, J., Ek, M., Meng, J., Wei, H., Yang, R., Lord, S., Van Den Dool, H., Kumar, A., Wang, 97 

W., Long, C., Chelliah, M., Xue, Y., Huang, B., Schemm, J.-K., Ebisuzaki, W., Lin, R., Xie, P., 98 

Chen, M., Zhou, S., Higgins, W., Zou, C.-Z., Liu, Q., Chen, Y., Han, Y., Cucurull, L., Reynolds, 99 

R. W., Rutledge, G., and Goldberg, M.: The NCEP Climate Forecast System Reanalysis, Bull. 100 

Am. Meteorol. Soc., 91, 1015-1057, doi: 10.1175/2010BAMS3001.1, 2010. 101 

Zhang, Q., Streets, D. G., Carmichael, G. R., He, K. B., Huo, H., Kannari, A., Klimont, Z., Park, I. S., 102 

Reddy, S., Fu, J. S., Chen, D., Duan, L., Lei, Y., Wang, L. T., and Yao, Z. L.: Asian emissions in 103 

2006 for the NASA INTEX-B mission, Atmos. Chem. Phys., 9, 5131-5153, doi: 10.5194/acp-9-104 

5131-2009, 2009. 105 

Zhang, R., Wang, Y., He, Q., Chen, L., Zhang, Y., Qu, H., Smeltzer, C., Li, J., Alvarado, L. M. A., 106 

Vrekoussis, M., Richter, A., Wittrock, F., and Burrows, J. P.: Enhanced trans-Himalaya pollution 107 

transport to the Tibetan Plateau by cut-off low systems, Atmos. Chem. Phys., 17, 3083-3095, 108 

10.5194/acp-17-3083-2017, 2017. 109 

 110 


