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Atmospheric Dry Dep051t10n Fluxes and Sources, of Polycycllc Aromatlc

Hydrocarbons in Lanzhou Valle Northwest Chma ly &

JU ¥uan-li' LIU Pan- liang' , YU Zhou:suo GAO Hong , MAO Xlao -xuan' , MA Jian- -min' HUANC 'I-‘éo &
(1. Key Laborq,tory fo ' Environmental Pollution Pl"edl(}[l()fjl aiitl Control, Gansu Provm(,e(‘ College of Earth and Environmental-Sci 1enceb
Lanzhou Unlversny, Lcmzhou 730000, Chinajy 7X Ldnzhou Env1r0nmentdl Monitoring Stdtl()l’] Lanzhou 730000, China) r
Abstl"act /The atmospherlc dry deposition flux pollutlon levels were determined and the sources appottioned for 15 US EPA priority
poly(y(hc aromal;rt': hydrocarbons ( PAHs) collgeted 413 %amp]_mty sites in the Lanzhou valley using passive samphnv techniques. The
, with a mean of 18. 65
pge(m3d) ~'. The highest flux levels for both the heating and non-heating seasons, 60.85 pg+(m*+d) ™" and 47.03
pgs(m’+d) 7', respectively, appeared at the traffic site ( Donggang Bridge) , where the heaviest traffic in the Lanzhou valley occurs.

results 4re ‘as follows.. The annual atmospheric dry dep051f:10n fluxes ranged from 7. 48 to 53. 94 wg+(m*-d) ™'

The lowest flux levels of 8. 16 wg+(m”*-d) ™' and 6.80 pg-(m’-d) ™' for the heating and non-heating seasons, respectively, were
found at Baita Mountain, which has a higher percentage of vegetation cover. Meanwhile, the flux levels at the background site
( Guantangou Mountain) were significantly lower than those of the other sampling sites. For dry deposition, the PAH components Phe,
Flua, Flu, and Pyr were dominant in the heating and non-heating periods, and the sums of the percentages of 3- and 4-ring PAHs were
87.53% for the heating season and 82. 73% for the non-heating season. Moreover, the percentage of 5- and 6-ring PAHs for the non-
heating period was higher than that for the heating period, which may be because the lighter PAHs were easily volatilized, and thus
escaped. Furthermore, the sources of atmospheric dry deposition were identified by principal component analysis (PCA). The results
of source apportionment showed that the main atmospheric PAH dry deposition in the Lanzhou valley were from vehicle exhaust
emissions, coal combustion, and the coking industry. In further detail, coal combustion and the coking industry contributed most of the
PAH dry deposition emissions during the heating period except for the traffic area site of Donggang Bridge, whereas vehicle exhaust was
the dominant contributor during the non-heating season. In addition, the annual average dry deposition velocities of atmospheric PAHs
were calculated using the dry deposition model for three sites: 0. 20 cm+s ™' downtown ( Environmental Protection Agency of Lanzhou;
JCZ), 0.15 cm+s™" in an industrial area ( Lanyuan Hotel of Xigu; LLH) , and 0. 17 c¢cm-s™"' in a traffic area (the Staff Hospital of
Gansu Province; ZGH) , of which the latter two were relatively lower because of comprehensive meteorological factors such as wind
speed, temperature, and land use categories. Regarding the dry deposition flux values of the 3- and 4-ring PAHs, the simulated values

were a bit larger than the observed values, but all were at the same level of magnitude. However, the simulated flux values were closer
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to their observed values for 4-ring PAHs than for 3-ring PAHs, which indicated that 3-ring PAHs were lost more easily than 4-ring

PAHs were during monitoring.

Key words: Lanzhou valley; atmospheric PAHs; dry deposition fluxes; spatial distribution characteristics; source appointment; dry

deposition velocity
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Fig. 1 Location of sampling sites in the Lanzhou valley
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Fig. 2 Spatialdistributions and seasonal variations of atmospheric dry deposition fluxes of PAHs in the Lanzhou valley
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Fig. 3 Characteristics of atmospheric dry deposition of PAHs during the heating period
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