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Fig. 1 Map showing location of the Qomolangma Station for Atmospheric and Environmental Observation and
Research (QOMS) (left) and wind rose plot colored by wind speed in this study (right)
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Table 2 Correlation coefficient () among the water-

soluble inorganic ions of the aerosol species

CI- NO, SO Na* NH; K° Ca* Mg*
cr 1.00
NO,” 0.34 1.00
SO —0.24 0.66 1.00
Na*  0.54 0.84 0.43 1.00
NH,” -0.03 0.72 0.92 0.46 1.00
K*  0.54 0.67 0.50 0.52 0.70 1.00
Ca* -0.02 0.20 0.04 0.28 -0.10 -0.16 1.00
Mg* 0.57 0.68 0.16 0.68 0.27 0.45 0.55 1.00

e BRADCH: (7>0.65) FIRUAZRR,

SO,” 5 NH," .NO, Z [al LA R4 By A OCHE , 55—k
/R YR B T (Ca* \Mg* Na'  CI") A e 55 , HE AL
SO FE kA WK, NO, 5 kBT
(SO,” \NH,") LA K A= B e /s 0 (K ) =z [1] 24
B AR S, HEDIARE 5 NO, 5 Rk R Ry A
YIRRBE A G . S LR, DA A A 98 R T, N0,

AT LR B AR SS0RE ) 2 18 & A — R A B Ak 2 N A=
AR ES , 5 S S HNO, 5 i3 55 5038 #2 J E
Az B TR AR X T fiR R 1S L NO, 5T A B
(Mg™ \Na") Z [a] HA B A M i A

2.2.2 BRI S

(1) AHLEK(OC) JLE K (EC)

& 3 M RAEEVE 5 OC \EC Jl i) ¥ . OC/EC i
5555 T A G v R DXL 3 S LR X B
FREIE], RAE SO A HLEK (OC) T HR ik (EC) Y
WS 23 )R (1.1020. 38) pg-m™, (0. 13£0. 12) pg-
m”, AW OC EC e B /K V-5 L 4 19 B g
A 2Rk KT A 2 H 28 B AR T e AU 5 [
B Ry e L Bk RS B4 B i (NCO-P) 2= XU 5
OC .EC MW FE AT 25 TAF R X FE 22 H
F 25 KA AW AR B RE A . R Bk T R
5% $i7. (Dharamshala ) 1 &} 3% FL B (Godavari) % OC .
EC ¥R KT U ARIF 2 1 3~5 F524* X 2 T 79 b
TR N PV A 52 B HE Y™ EE 5

3 ORAEUE AL OC EC R e JBE -5 5 ELA e A0 7 J ro Jr o DX HGAL 3 R A 0T L

Table 3 Comparison of OC, EC mass concentration of PM, ; with that in other sites in the Himalayas and the Tibetan Plateau

KA R i E WR/m SRR KL ] OC/(pg'm™)  EC/(pgm™) OC/EC CHREIE
BRI HilmRE% 4276 PM, , 2017-11/2017-12 1.10 0.12 12.10  AHF5E
BRI HilmEm % 4276 TSP 2009-08/2010-07 1.43 0.25 6. 69 [31]
DA H T 4730 TSP 2014-12/2015-02 1.94 0.19 14.10 [23]
SR RIAR)  BEDRREREY 5079 PM,, 2006 .2008 - Z= XL jif 2.40 0.50 4.80 [42]
A RROEIR)  S5hERYEE 1600 PM,, 2012-04/2014-05 2.93 0.77 4.12 [24]
KERERL(ENEE) B OhrfERE 1350 PM,, 2015-02/2015-04 5.00 2.50 2.01 [43]
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2 AT HLAT 5 R PR — AT YR (A SRR Be R ), 5
Z HHXF VLAY S 2 KU AT OC VEC 2 [a] Y 588 A1 56
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— K AV BB R RS I B A B =
OC.EC LA™ . AW 5% h OC/EC LK AE 2y 2. 96~
28. 80, -2 12. 10, XA/ OC/EC LHUAE [FIAEHL

PRAE AR I 11 Nameo™ o 5 b Fir A 111 R 34 3ok 717l 1X
OC .EC FU B2 K T 15 i TP b X (£ 3) . %7
GkFE BRI A 221 OC/EC HH , 878 T 1E1E R
W RAEVRIE IR TR . W, 5 — TR TEAY
A REME R AR TR () S

(2) IR A LK (WSOC)

WSOC/OC & AT LAV 4 4 Wi A L0 e 2 S A=
WS R A ) — A48 R, SOC L POC B A G T K,
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OC 5 WSOC Z [AIAH A 7332 R°=0. 35.0. 40[ &1 5
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Fig. 6 Light absorption spectra of water-soluble aerosols under linear scale (a) and log scale (b)
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Chemical composition and optical properties of the atmospheric aerosols during
wintertime in the Mount Qomolangma region, the Himalayas

ZHONG Miao'?, XU Jianzhong', ZHANG Xinghua'’, FENG Lin*

(1. State Key Laboratory of Cryospheric Science, Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Institute of
Arid Meteorology, China Meteorological Administration, Lanzhou 730020, China; 4. Aba Teachers University,
Wenchuan 623002, Sichuan, China)

Abstract: To study the chemical composition, optical characteristics and sources of atmospheric aerosols on the
north slopes of the Himalayas (the south edge of the Tibetan Plateau ), 22 samples were collected daily from No-
vember 2017 to December 2017 at Qomolangma Station for Atmospheric and Environmental Observation and Re-
search (QOMS, 28.36° N, 86.95° E, 4 276 m a. s. 1. ). The total mass concentrations of identified species
(WSIs+OM+EC) were (3.36+1.06) wg-m”. The average concentrations of organic carbon (OC) , elemental
carbon (EC) and water-soluble organic carbon were (1. 10+0.38) pg-m™, (0.13+0. 12) pg-m~ and (0. 84+
0.24) png-m™, respectively, lower than that in pre-monsoon. The carbonaceous matter (OM+EC) was the domi-
nated contributor, accounting for 73. 6%, which was similar to the previous research. Absorption coefficient at
365 nm (Abs,,) of PM, , water-soluble components, typically used as a proxy for water-soluble brown carbon
(WS-BrC) , correlated well with the WSOC and K* concentration (R*=0. 63, 0. 50), but weak correlation with
EC (R’=0.01), indicates that they probably originated from biomass burning and secondary formations. The val-
ues of AAE and MAE of the water extract of PM, , were (4. 60+1.47), (0.45+0.13) m*-g"', respectively.
Moreover, the fire spots observed by MODIS and backward air-mass trajectories further demonstrated that in
winter, fires in Nepal were most likely sources of carbonaceous aerosol at QOMS. Meanwhile, the unique local
wind field on the Himalayas was an important channel for air-pollutant transport.

Key words: north slopes of the Himalayas; Qomolangma Station (QOMS) ; PM, ,; chemical composition;

water-soluble brown carbon (WS-BrC) ; analysis of sources
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