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Abstract: Major soluble ions were measured in 155 aerosol samples collected at Glacier No. 1 at the headwater of Urumgqi River in Tianshan Mountains in the year
2003 2004 and 2007. Concentration annual change and sources of aerosol were analyzed. The average concentration of water-soluble ions was 2.759 p,g'm’3
and NO; SO}~ Ca®* and CO%~ were major compositions. Ambient air condition over the glacier area was characterized by alkaline. Inter annual variation of
total water—soluble ions was the highest in 2007 followed by 2004 and 2003 with different trends for different ions. Concentrations of aerosol ions were mainly
dependent on the strength of dust storm in Asia. For soluble inorganic ions Ca?* Na* Mg?* €0,>  and Cl~ were mostly from the land source while NO;
and NH, were mainly from the anthropogenic source. SO~ and K* were mainly originated from both crustal surface and anthropogenic sources. According to the
air mass trajectory clustering analysis Glacier No. 1 was mainly influenced by airflows from three directions southwest west and northwest. At about 2000 m
(AGL) large amount of dust were carried by these airflows and impacted the ambient environment of glacier area.
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Fig. 1  Location of Glacier No. 1 at the headwater of Urumqi River
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Table 1  Formula of API to concentrations
API
PM,, 50, NO, 0,
( <50  C=API C=API C=1.6API C=2.4AP1
) 4 C 50~100 C=2API-50 C=2API-50 C=0.8APT +40 C=1.6API +40
8 100 ~200 € =2API-50 C=6.5API-500 C=1.6API-40 C=2API
200~300 C=0.7APT+210 C=8API-800  C=2.85API-290 (C=4APT-400
.8 8 300 ~400 C=0.8API+180 C=5API+100 C=1.85API+10  C=2API+200
( ng'gfl) : Caz+ 2. 843\NH4+( ) . 400 ~500 € =APIL+100 z C=5.2API+20 C=1.9API-10 C=2API +200
pgrm

Na® 2.147.Mg’* 0.221.K"0.043.NO; 9.608.S0; "
13.730.Cl" 4.441. 3.4
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Table 2 Normality of soluble ions in aerosol samples collected at Urumgi Glacier No. 1 neq*m >
NO; S03~ Ca’* Mg?* K* Na* NH; cl- €03~ P 3 SHIYC
11.298  11.592  24.533  4.115 1.343 6.814 6.636 3.081 17.470  43.441  25.971 1.672
(Yt = Ca’* + Mg®* + K* + Na* + NHf ;¥ = NO;y + SO;~ + Cl™; CO3” =%X*-%".
3 0. 157 pgem .
2.759 pgem™’ 16. 873 g Ca’* >Na® >NH,; >K* >Mg’"
m~’ 2007 3 0.650 pgem ™’ Ca’* >Na® >K* >Mg**
2003 8 NO;
0.700 pgem > SO;" 0.556 pgem ™’
Cl- 0.109 pgem . ( Liet al. 2011)
Ca** 0.491 pgem™’ Na*
3 1
Table 3 Concentrations of soluble ions in acrosol samples collected at Urumqi Glacier No. 1 pgem 3
NO; S0%- Ca®* Mg?* K* Na* NH; cl- co%- >
0.700 0.556 0.491 0.049 0.052 0.157 0.120 0.109 0.524 2.759
3.695 5.702 3.515 0.624 0.314 1.410 0.747 1.459 5.153 16.873
- 0.055 0.025 0.003 0. 009 0.010 - 0. 006 - 0. 650
1.044 1.054 0.685 0.119 0.074 0.263 0.182 0.332 0.892 3.391
(Y = Ca*t o+ Mgt + Na* + NHS + NO; + SO03°~ + Cl- + €O} .
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Table 4  Correlation coefficients between soluble ions in aerosols collected at Urumqi Glacier No. 1
NO; S0;~ cl- Co3~ Ca®* Mg** K* Na*
S03 - 0.325
Cl~ 0.147 0.783
€03~ -0.045 0.693 0.941
Ca®* 0.260 0.893 0.912 0.891
Mg** 0.169 0.802 0.946 0.914 0.877
K* 0.434 0.654 0.563 0.448 0.703 0.446
Na™* 0.125 0.745 0.933 0.896 0.824 0.942 0.444
NH, 0.834 0.456 0.172 -0.005 0.260 0.215 0.281 0.138
4.2 > K" > Mg*".
NO; .SO2™ .Ca*
Co?-
( 2014) : 2007 83.3% 2004
> > > 85.6% 2003 76.5% .
NO;
> > > ( 3)9 4
. . . 1 NO; .SO;~  NH;
2003 2004 2007
. :NO; 2007
. >2003  >2004 SO} NH; 2003 >
; 2007  >2004 NO;
NO; 2007 :
2 Ca’*.CO;~ Mg™"
2.811 pgem ™ 2003 2.030 pgem . Ca®*  CO,%" 2004
: 2007 .3 Na*
NO; > SO;” > Ca’* > CO,”” > Na® > NH,” > Cl~ cl-
> Mg’* > K*; 2004 CO;” > NO,” > Ca’* > 2003 2007 2004 C4
SO;” > Na® > NH, > CI~ > Mg’* > K*;2003 K* 3

NO; > SO;” > Ca’* > CO;°” > Na® >Cl~ > NH;
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Fig.3 Annual changes and relative contribution of the average concentrations of soluble ions in aerosols collected at Urumgqi Glacier No. 1
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Table 5 Summary of dust weather in Tianshan Mountain
/d
fm 2003 2004 2007 1996 5—6 2007 5—6
=10 11 14 5 4 2
1~10 1 5 3 4 1
0.5~1 4 6 9 1 3
0.05~0.5 2 4 1 2 1
<0.05 0 0 0 0 0
- 18 29 18 1 7
6 2004 2007 NN SO, NO,
Table 6 Concentration of SO, and NO,of Yining Bole Shihezi and Urumqi in 2004 and 2007 pgem
S0, NO, S0, NO, S0, NO, S0, NO,
2004 3121 317.2 166.8 109.2 172.7 116.7 77.9 87.1
2007 88.1 94.3 65.4 82.5 87.5 6.8 71.4 85.9
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1 Na* 0.953  0.060  0.106 92.2%
Co%- 0.951  -0.126 0.181 95.3%
’ - 0.944  0.064  0.251 95.9%
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( 1983) S02- 0.750  0.338  0.401 83.8%
. NH, 0.108  0.967  0.032 94.8%
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