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Table 1 The synthetic parameters and ion contents in extraction solution from soluble salt
o HCO+Ca™ e
A:: S TDS pH HCO; Ca® Na° Mg® K F  Cl° SO NH! NO; +NO;Ykt B
o 5 He/% G
F/ME 400 454 614 164 023 026 072 0.04 0.11 0.02 000 0.01 58.01
Bgs  BOK S0.80 654 11429 19.62 666 628 1205 092 7.61 241 042 7.63  89.14 1~18.20~33
36~45.48.56.
121 I 1666 5.69 33.66 7.05 127 1.51 229 022 055 052 0.04 1.77 75.34
_ 58.66.70.72.
(n=49) " jiE 1104 060 3025 485 142 145 199 022 107 060 007 175 7.09 7
BREH 0.66 0.11 090 069 1.12 096 087 099 193 1.16 191 099 0.09
B/ME 6.00 451 1.56 222 021 041 043 000 015 0.16 000 0.36 57.35
prs4  WOKML 2270 678 1312 793 094 155 223 025 065 167 015 1590 79.84
T P 1352 6.18 543 414 045 093 107 009 033 070 002 421 69.38 57.60.67
(=3)  prE2z 491 052 213 132 016 027 050 006 0.12 039 003 440 5.63
ARZK 036 008 039 032 036 029 046 067 038 055 141 1.04 0.08
/ME 9.60 6.06 560 2.64 033 0.67 057 0.06 033 0.82 0.01 1.73 49.68 19.34.35 .46,
R 29.60  6.32 871 450 122 136 257 020 148 674 002 3.17 70.99 47.49.30.51,
[GETE-R ‘ ‘ ‘ ‘ : : : ‘ ‘ ‘ : ‘ : 52.53.54.55
%! ¥ 1667 619  7.05 3.59 0.64 093 129 012 073 285 0.02 235 62.95 59.61.62.63.
- o 64.65.68.69
(n=26)  pof= 1122 013 157 093 050 037 111 007 066 337 001 074 1158
71.74.75.76.
WRZEE 067 002 022 026 077 040 086 0.61 090 1.18 034 032 0.18 77 78
B/ME 4.00 451 156 1.64 021 026 043 0.00 0.11 0.2 0.00 0.01 49.68
awg KM 5080 678 11429 1962 6.66 628 1205 092 7.61 674 042 1590 89.14
7k # P 1561 5.88 2323 595 097 129 1.84 0.17 048 0.67 0.03 261 72.88 1~78
(=78)  bre 945 061 2754 416 119 119 171 0.19 086 088 006 3.09 755
ARFEE 061 0.10 1.19 070 123 092 093 1.09 177 131 190 1.18 0.10

TE: TDS 2R/ 1] i A S i (mg - L) 5 pH 3R /R FRIBEE (T 4) 5 45 19 F 3 ik A3 A mg - L'
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Fig.2 Distribution patterns of soluble salts ions
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Fig.3 The absolute and relative contents of soluble salt ions indicated by the Maucha diagram
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Fig.4 Cold-hot spots and standard deviational ellipse distribution of ten soluble salt ions
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Fig.5 Correlations between longitude and contents of ten soluble salt ions
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Spatial distribution of soluble salts in surface sediments of
Hunshandake Sandy Land and its influencing factors

Ren Xiaozong®, Cui Xujia®, Qin Yanzhi’, Chen Tianjing®, Cui Wenxi"
(a. School of Geography Science / b.Shanxi Key Laboratory of Earth Surface Processes and Resource Ecological Security
in Fenhe River Basin, School of Geography Science, Taiyuan Normal University, Jinzhong 030619, Shanxi, China)

Abstract: Soluble salts in surface sediments of deserts and sandy lands exert profound impacts on regional rock
weathering and global salt cycling, and also act as a critical trigger for soil salinization. Their spatial distribution
patterns are primarily governed by climatic factors. Nevertheless, the dominant controlling factors remain un-
clear for sandy lands in eastern China that experience intense human activities. In this study, hydrochemical pa-
rameters and ten major ions were measured from 78 surface sediment samples collected in the Hunshandake San-
dy Land. Cold-hot spot analysis, standard deviational ellipse and bivariate plots were adopted to explore the spa-
tial distribution patterns and influencing factors of various ions. The results show that the average total dissolved
solids and pH value are 15.61 mg-L~" and 5.88 respectively. The water chemistry belongs to the bicarbonate-car-
bonate type and calcium group classified by Alekin method. Obvious spatial differentiation of soluble salts exists
between the western and eastern parts of the sandy land. The western area is dominated by HCO, and Ca* with
low NO; concentration, corresponding to Alekin Type I water. Influenced by human activities, NO; content rises
distinctly in the eastern region, which is categorized as Alekin Type Il and Type III water. All soluble ions are
classified into three groups based on spatial distribution characteristics. Group 1 consists of HCO,, Ca*, Na',
Mg*, K" and F", with cold and hot spots distributed across the western and eastern sandy land. Group II includes
Cl and NH;, showing insignificant cold-hot spot differentiation. Group III comprises SO;~ and NO,, whose cold
and hot spots present an opposite distribution pattern to Group I. The gravity center of standard deviational ellips-
es shifts gradually eastward from Group I to Group II and Group III. Climatic factors primarily control the spatial
distribution of Group I ions including HCO; and Ca*", while NO, is strongly affected by livestock breeding activi-
ties. Major ions HCO, and Ca* derive from carbonate rock dissolution, NO, originates from anthropogenic pollu-
tion, and other minor ions are sourced from atmospheric dust, precipitation and silicate rock weathering.

Key words: Hunshandake Sandy Land; surface sediment; soluble salts; hydrochemistry; influencing factors



