30 1

Vol.30 No. 1
2010 02 SCIENTIA GEOGRAPHICA SINICA Feb., 2010
1
RHE, B T, EAY, RREL S K
(. . 730070; 2.
. 730000 )
2007 4 8 10 s 23 7 s
. . 1 ( 1 )
86.22 neq/ m’, 1 NH, HSO, (NH, ),S0, ’ NH,NO,
Ca® “Mg> \Na'.Cl".K " .
; NH, = NO,”
: 1 ; ; 3
. X142 A : 1000 —0690 (2010 )01 — 0141 -08
. . 1
. .
. 2007 1
[1]’ .
[2]o ,
3] ‘ )
’ 1
", 1989 Dye 3 1.1
Summit 1 8649 E.43 06
[5 ~7] , N ) , ,
, s 50 km
1958 .
. . 216 1 2 km .
20 90 , \ 3600 m 4 280 m
s . . 680 m, :
. Wake "' Williams " \ . |
1 , 1996 4100 m ,
Sun "1 5~6 40d . . .
Zhao " 2002 ~ i )
2004 . NO;
: 2009 - 02 - 03; : 2009 -06 -07
: (40701035, 40631001, 40571033 ). (101019).
(NWNU - KJCXGC -03 -45) .
(1974, ) ; . . ... Eymail; mizhang2004 @163, com



142 30
1.2 NH,  S0,°" (r=0.88) NO;_
2007 4 16 ~23 .8 5 ~14 ,10 (r=0.76 ).
20 ~24 . 23 ,Cl".Na K"
. 14 9 .
10.00 22.00 , .
2.98m°  835m Cl”.Na K >
Ca® S0, (r=
New Hampshire 0.85) NO; - .
: NH, /80,°7  €a’ /80,0
12V , NH, /80,7 Ca’'/
. Pall S0, .
Zeflour Teflon , 47 mm, 2 Mm, 0.75( p=0.01 ),
4°C NH; /S0,°"  Ca” /80>~
) 0.29  0.20. 0,7
I m . NH;HSO,  (NHy )»S04;
. 50,7
NH,HSO;  (NH4 1,80,  SO,°~
100 5042‘ .
[18]. NH,  S0,°~ NH,  NO;~
(neq/m" ):Na (0.144 ). NH, (0.054 ). K (0.032 ). ,
Mg" (0.003 ) Ca’ (0.019 ), CI™ (0.049 ), NO; o
(0.027 ) SO.°~ (0.036 ). NH; +/80,°" 4 1623 .8 5~
14 ,10 20 ~24 .
2 0.81.0.64.0.99.
2.1 H,S0, .HNO; .
23 . H,S0,
(1) NH. /S0, ,
1. NH, S0, NH,HSO;  (NH, )80,
23.43 ~408. 71 neq/m’ : Barrie™!  Shrestha '™’
. 86.22 neq/m". 1 ; Yalcin
(X" =Na -+ (i King Col |
[NH, '] +H[K ] +[Mg ]+[Ca ]) 30. 43 %
(X7 =[Cl" ] +[80, N0, ]) 1.61  NHi /807>l :
: 23 : NH,NO; : NH, © NO;”
(HCO; ~/ NO; - NH,
o), . : .S
HCO, ™ 0.54. 1 NO;~  80."
, [|5.20]’ NO, -
( 2)C° Na (r=0.94) K= SO ;
(r=0.88) ; . NO;~
Ca., Mg (r =0. 88 ); : NO; ~  SO,°"



1 1 143
so—LL 20 100 £s 100
& o 110 & & & lso 8
ol .. . .o, . . L]0 0 L L | | 0
16 17 18 19 20 21 22 23 24 20 21 22 23 24 25
6 6 10 30,
% 3l 134 % % 15 N§°
0 Ao —— 4. .l o oL 1 . o
16 17 18 19 20 21 22 23 24 5678 9101112131415 20 21 22 23 24 25
4 4 10 6 10 2
+M2_,_\_,_I—|_I2+M kO Bk +M541_I_L|_ 1
0 L 0 e o b 10 0 . . I M| 0
16 17 18 19 20 21 22 23 24 56 7 8 9101112131415 20 21 22 23 24 25
4 4 20 60 20 6
—~ | i . + | | + P | | )
Egz—“—q 22,\9210 30 3 sl 323
S 1 | J E 43 | S
g ol.a. . Sl "2 E —=b. o S ¥ o s o >
= 16 17 18 19 20 21 22 23 24 g T 56 7 8 9101112131415 g K] 20 21 22 23 24 25 g.
210 20 32 £ 50 0 = & 3 20
I ¥ e g" Eg g
L 110 &5 L 4 1 L J
rg H ﬁl 10§ cZ I I 5 2 LZ15—L “ 10 Z
0 P I| L 0 0 0 0 h I 0
16 17 18 19 20 21 22 23 24 56 78 9101112131415 20 21 22 23 24 25
4 4 20 60 20 10
.
521—1]_L ? s 5 10} 130 & 5 10t {s ©
0 I 0 0 (] LT L 10 0 I| 1 0
16 17 18 19 20 21 22 23 24 567 8 9101112131415 20 21 22 23 24 25
10 4 60 10 60 10
S st 2 5 S 3o} s © S 30t —|_‘—j|_f s £
4 4 Z I Z
0 0 0 I-II. L ,i—.—,—l Lo lo 0 . . . oo
16 17 18 19 20 21 22 23 24 567 8 9101112131415 20 21 22 23 24 25
10 10 150 20 20 20
A . 4 1008 | Y
S5 T L— 15y S sl I 110 5 S 100 110 Q
% I 2 7 7 7
0 e W [1] = 1= A 110 0 . . . | 0
16 17 18 19 20 21 22 23 24 567 8 9101112131415 20 21 22 23 24 25
47 8H 104
1 1 ( ) ( )
Fig.1 Concentration of soluble species in aerosol (step plots) and in fresh snow samples (black hars)
collected on Glacier No. 1 at Urumgqi River head, Tianshan Mountains
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Table 1 ~ Mean ion concentrations and standard deviation in aerosol samples collected on Glacier No. 1 at Urumqi River head
(n=23) 4 16 ~23(n=7) 8 514 (n=10) 10 20 ~24(n=6)
Na © 3.99 2.16 3.98 1.72 1.97 0. 61 5.17 3.17 4.62 4. 66 3.94 4.51
NH4 © 6.77 4.52 8.22 3.45 3.88 1.62 8.41 5.79 11.11 7.89 5.35 7.06
K+ 2.34 1.67 1.94 1.21 1.11 0.35 2.31 1.62 2.13 3.72 3.45 2.03
Mg " 3.71 2.23 4.21 1.44 1.46 1.01 5.46 3.92 5.61 3.42 2.87 2.59
Ca® ™" 36.30 25.74 30.63 19.08 18.26 7.6 46.51  35.98 38.60 39.38 35.01 27.19
- 2.96 1.47 4.28 1.09 0.71 0. 87 3.65 1.81 4.12 3.97 1.98 6.49
NO, ~ 16.21 11.64 16.10 3.73 3.19 2. 12 17.13  13.91 15.93 29.21 25.13 15.98
S0~ 13.93 6.38 23.87 5.33 5.77 1.31 22.74 9.87 34.96 9.27 8.77 4.63
2T 53.12  36.34 48.99 26.91  26.69 11.29 67.87 50.49 62.07 59.11  50.64 43.39
- 33.09 19.51 44.26 10. 17 9.68 4.32 43.52  25.60 55.02 42.47  35.89 27.11
DIREES Vi 86.22  55.85 93.25 37.08  36.38 15.62  111.41 76.09 117.09 101.58 86.54 70.51
X3 20.02 16.83 4.72 16.74 17.01 6. 97 24.35  24.89 7.05 16.63 14.74 16.27
2T =[Na"]+[NH4 ] +[K"]+[MZ¥] +[CaT] 2~ =[Cl~] +[S0,27] +[NO; "]
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Fig. 2 Airmass back-trajectories for four aerosol concentration events observed at Glacier No.1 during the sampling period
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3
Table 3 Comparison of scavenging ratios at different locations

Na* NH, © K" Mg? " Ca® ™" cl- S0,%- NO, -
2000 na 1200 1800 na na 180 na Dye 3,
1200 na 620 1100 na na 120 na Greenland 7]

na na na na 2400 na 1000 na Dye3,

na na na na na na na na Greenland 7!

na na na na na na 500 na Summit,

na na na na na na na na Greenland 2!

na na na na na na 350 940 Alpine

na na na na na na na na Switzerland 291
1880 na 1270 2680 2150 na 550 na Tianshan,
2200 na 930 2400 2170 na 140 na China 161
1393 na 2436 2580 1805 2582 487 2502

Mt. Qomolangma 12!

1593 na 2092 2277 1873 1870 326 2007

462 1559 700 2697 4540 872 1708 8253 Mt. Logan,
361 1504 479 1893 2972 779 1072 5744 Camadal'!]
2202 na 3064 5880 4387 1280 202 417

Mt. Qomolangma 13!

2322 na 2484 4177 2279 2434 173 590

1535 1768 1078 3436 2445 2091 480 1060
1030 1315 702 1939 1797 1332 210 493
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Relationships Between Aerosol and Snow Chemistry on Glacier No. 1
at Urumgqi River Head. Eastern Tianshan Mountains, China

ZHANG Mingjun"’, ZHOU Ping', LI Zhong qin"', ZHAO Shu-hui’, JIN Shuang'

(1. College of Geography and Environment Science, Northwest Namal University, Lanzhow Gansu 730070;
2. The State Key Labaratory of Cryopheric Sciences/Tianshan Glaciological Station, Cold and Arid Regions
Environment and Engineering Research Institute, Chinese Academy of Sciences, Lanzhow Gansu 730000 )

Abstract: Simultaneous samples of aerosol and fresh snow were collected at Glacier No. 1 (4100 m a. s.1. ),
Tianshan Mountains, between April 16 to 23, August 5 to 14, and October 10 to 24, 2007. Aerosol and snow
chemistry (including the species of Na +5 NH, +, K', Mg2 Y, Ca’’, €17, NO; and SO )is analyzed and
discussed. Major ion concentrations in aerosol samples change heavily with the total ionic burden averaging
86.22 neq/mf3 at standard temperature and pressure (STP ). Interspecies aerosol relationships indicate the
presence of NHsHSO4 and (NH, ),SO, aerosol at Glacier No. 1 also with NH4;NO;. High scavenging ratio values
are found for all species except SO,>". Periods of increased concentrations in the aerosol are generally reflected

by increased concentrations in the snow, and vice versa. Correlation coeflicients between aerosol and snow for
2+ 2+

Ca ) Mg

I : + -
phere. There are no significant correlations between aerosol and snow samples for NHy ', NO; ~ and low correla-

, Na s Cl7, K show that snow chemistry basically reflects changes in the chemistry of the atmos-
tion coefficient for SO, .

Key words: Glacier No.1 at Urumugqi River head; aerosols; air-snow transfer; water-soluble ions



