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Fig. | The seasonal variation of ion concentrations
of the precipitation samples collected at the
headwaters of the Urlimgi River
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Table 1 The characteristic ion concentrations of the pracipitation
samples collected at the headwaters of the Uriimgi River(sg - g7*)

Cat* Mgt Nat Kt SOI NO; O
W 12.63 2.06 5.56 5.57 40.46 11.58 24.43

R nod nd 003 wod 019 nd nd
WAREH 1.56 019 1.28 0,58 423 1.38 1.43
Jrik 4,94 110 0.09 1.82 10.04 3,43 31.66

Hond REHGENEBEFXANETH.

H2HGBAFMRERKTEKFHEFHET
UK pH, HERZEMMAXEL WPATR Ca™
5 Mgt Z B RIFREMXHE, H Ca' 5 Na*
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Table 2 The relation coefficients among the ions, pH and
conductivities of the precipitation samples collected
at the headwaters of the {Jramqi River

Mgt Nat K+ 80~ NO;y CI° pH mG#
Ca?*t .88 0,51 0.28 0.37 0.32 0,33 0.48 0.50
Mgt 0.58 0.36 0.41 0.42 0,37 0,40 0,60
Nat 0.58 0,70 0.65 0.75 0.44 0,82
K+ 0.84 0.3% 0.65 0.41 0.85
SO§~ 0,53 0.81 0.45 0.90
NOF 0.57 0.07 0.58
ci- 0.34 0,78
pH 0.55
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Table 3 Joint Empirical Orthogonal Function analysis of the mejor ion concentrations, pH and conductivity

of the precipitation samples collected at the headwaters of the Uriimgi River

#HiERE FERAGH
L B Ras adt
EQF1 EQF2 EOF3 EOQF4 EQOF1 EOF2 EQOF3 EOF4

Ca®™* 0. 640 0. 709 -0. 108 —0.102 40.9 50.3 1.2 1.0 93.4
Mgt 0. 699 0.612 —0.215 —0.197 48.9 37.5 4.6 3.9 94.5
Na* 0. 882 —0.032 —0.155 0. 256 7.7 0.1 2.4 6.6 86.8
K* 0.796 —0.323 0.276 —0, 347 63.3 10.6 7.6 12.0 93.5
S0t~ 0,884 —0.310 0. 145 —0.132 78.2 9.6 2.1 1.7 91.6
NO7 0.652 —0.192 —0. 626 0.177 42.6 3.7 39.2 3.1 88.6
[V 0.828 —0.330 —0.048 0.15% 68.6 10. 8 0.2 2.4 82.1
pH 0. 565 0.340 0. 631 0. 362 3.9 11.6 39.8 13.1 96. 4
R E: 3 0. 961 —0.119 0.104 —0. 083 82.2 1.4 1.1 0.7 95. 4
A" 60.5 15.1 10,90 5.0 91.5

Hox AHAHAAERDFEAR.
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Chemical Characteristics of Precipitation at the Headwaters of

the Uriimqi River in the Tianshan Mountains

HOU Shu-gui
(Laboratory of Ice Core and Cold Regions Enviranment, CAREERI, CAS, Lanzhou Gansu 730000, China)

Abstract; During the period June, 1995 to June,
1996, all precipitation events were sampled at the
headwaters of the Uriimqi River in the Tianshan
Mountains, China, The samples were analyzed at
Laboratory of Ice Core and Cold Regions Environ-
ment, CAREERI, CAS, for major ions (K%,
Na*, Ca’*, Mg’*, ClI”, NO;j and SO{~), pH
and conductivity. It is found that Ca’t dominates
the cations, while SO}~ deminates the anions a-
moﬁg the measured major ions. The concentration
amplitudes are 0~12.63 pg + g~! for Ca’t, 0~
2.06 pg » g7* for Mg?t, 0.03~5.56 pg« g' for
Na*, 0~5,.57 ug » g~' for K*, 0.19~~40. 46 pg +
g ! for 8Oi~, 0~11.58 pg = g7 for NO; and O~
24.43 pg « g7 for Cl7, respectively. The results
of EOF (Empirical Orthogonal Function) analysis
and correlation analysis indicate that the chemicals
in precipitation originate from four sources, name-
ly, the regional Asia dust, local coarse dust, an-
thropogenctic component, and sea (and/or saline
lakes) salt. EDQF1 explains 60. 5% of the total va-
riance in the multi-variables, and all the ions, as

well as pH and conductivity, are positively correla-

ted with in EOF1 associations, which might reflect
the influence of the regional Asia dust on precipita-
tion chemistry. Ca’t and Mg?* dominate EQF2 as-
sociations (explaining 50. 3% and 37.5% of their
corresponding total variances), which are also neg-
atively correlated within all the other ions, reflec-
ting the influence of the local coarse dust. NO7
and pH dominate EQOF3 associations, which are
negatively correlated, thus it is suggested that
EOF3 might represent the acidic component de-
duced from the local anthropogenetic activities.
K*, Na' and Cl™ dominate EQF4 associations,
which might reflect the material originated from
gea (and/or saline lakes) salt. Although the chem-
ical characteristics of precipitation is basically con-
trolled by contribution of regional Asia dust, over
half of Ca*" comes from the local dust, Moreover,
NO; , rather than SO}™, it represents the local
contamination and determines the acidity of precip-
itation, because EQF3 can only explain 2.1% of
the total SO~ variances. Material originated from
sea salt or nearby saline lakes only plays a minor

role in the precipitation chemistry.

Key words: headwaters of the Uriimgi River; precipitation; chemical characteristics; EOF analysis



