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Fig.1 Grain size distribution of loose bare soil at the surface of Harbin

a—river—bed alluvial deposit; b—soil; c—building soil; d—road bare soil in Nangan District;

e— road bare soil in Daoli District; f—road bare soil in Dongli District;

g—road bare soil in Xiangfang District; h—road bare soil in Songbei District
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Table 1 Major element contents (%) of surface soils in Harbin City
Si0; ALO; Fe03 CaO MgO K:O NaO TiO; P;Os MnO
b+t 2 6518 133 349 321 127 281 212 064 012 0.07
b+ 15 6421 1416 388 275 132 262 1.79 071 015 0.07
MAbE® -t 6775 1231 255 331 093 28 263 055 012 0.05
R 68.11 1409 3.02 172 087 343 337 065 013 0.05
JERER LY 5735 1224 355 804 127 253 243 063 018 0.08
MMIERt 5847 1146 307 643 133 258 19 056 032 0.07
Mikdgst 5823 13.41 398 578 1.77 253 155 07 013  0.07
FHhiEg+t 5822 1201 427 653 143 279 255 058 035 0.08
EHYiE#®+t 6717 1281 314 263 1.09 278 216 0.66 012 0.07

F2 BREMRIBOMEBTESH (uggh

Table 2 Trace element contents (1 g g™) of surface soils in Harbin City

A% Ct Ni Cu Pb Zn Co Rb As Sr Y Zr  Nb Ba

et 2 599 53 194 20 275 795 86 103 7.4 240 23.6 312 151 614
MAEES 15 649 585 208 189 246 719 95 110 74 245 276 365 196 617
Fadbi s+ 414 40 133 144 288 712 71 101 43 261 189 268 139 609
R 50.5 383 134 67 178 686 7.5 107 33 305 243 608 224 661

T L 56.7 47.1 17.7 384 553 1809 93 96 205 252 256 377 18 646
i 51.3 579 169 412 66.5 260.8 9.1 88 7.8 243 202 232 13.6 758
[aleifasiie 73.4 599 249 262 31.7 883 102 106 7.8 224 26.1 299 173 583
)i+ 581 74 189 42.6 55.6 2122 10.6 94 128 281 20.8 243 132 693
FYjidg - 574 495 172 173 246 571 92 102 7.1 221 224 351 14 610
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Table 3 Comparison of the chemical weathering degree of surface soils
in Harbin City with that of aeolian deposits in other areas

FEdh Na/K Fe/Ca Ca/Al HME/AEME 10G{H  Fe/Mg Pt SRR por

MaEi R EIRE A
Adb L 2 0.67 1.06 0.33 1.42 10.31 3.19 0.71 1.78 1.02
Adbaa + 15 0.61 1.38 0.26 1.71 8.25 3.41 0.60 213 0.93
A eiE R+ 0.84 0.75 0.36 1.20 12.49 3.18 0.79 1.54 1.04
WA 0.88 1.72 0.16 1.41 9.17 4.03 0.67 1.82 0.93
1E L E R+ 0.86 0.43 0.89 0.90 18.63 3.24 1.17 1.11 1.51
£ < 3 % 0.66 0.47 0.76 0.96 17.25 2.68 1.07 1.19 1.39
F AR 0.55 0.67 0.58 1.23 13.00 2.61 0.87 1.50 1.22
B J) 18+ 0.82 0.64 0.73 1.00 18.12 3.46 1.11 1.22 1.52
FYjE 0.69 1.17 0.28 1.46 8.91 3.34 0.68 1.84 0.98
I 2002 vha 0.55 257 0.20 1.88 7.12 3.01 0.63 2.20 1.08
2006 Vb2 0.60 1.46 0.38 1.49 10.59 2.54 0.81 1.76 1.30
ohE 0.71 0.51 0.89 0.94 19.87 1.99 1.19 1.12 1.59
2PN 0.21 0.55 1.02 0.92 19.44 1.51 1.33 1.07 1.83
=Yl 0.78 0.50 1.05 0.85 21.21 2.19 1.38 1.01 1.84
[liE AW ot 0.34 5.71 0.08 212 6.55 212 0.53 2.55 0.93
LR E - 0.35 5.19 0.10 2.62 4.36 3.82 0.44 3.17 0.91
ER R T 0.09 57.74 0.01 7.62 0.73 13.94 0.16 9.40 0.71

TE 6 P /16 P = (Al+Fe+Ti+Mn)/ (Ca+Na+Mg+K) ; IOG {H=(CaO+MgO+Na,0)/ TiO,; K AL Ik ¥ 15 £ =(CaO+
MgO+K,0+Na,0)/ALO;; 5% Bl & £ =(AL,O1+Fe,O,)/(CaO+MgO+K,O+Na,O) ; M 3 748 57 45 £ = (Fe,O,+ TiO+
MnO+K,0+Na,0+CaO+MgO)/ALOs, M IR EE 2002 47 V242 T W P Al S 5 T SCk[7,8] 3 1A 7R 1 2006 702010
Fof B 85000 7 S0 2 3 5 v R R B O 1 STk [19] 5 22 N Vb A TR ROdE SR 1 SOk [20] 5 22 M B RO Sk 1 Sk
[21] 5 PO UG Z0RS - B4 >k 11 SCHR [22] 3 BV T %9 8503055k A [16] 5 B IRRULZL 300 % [ SCHk(23)
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Fig.2 Scatter diagram of chemical weathering parameters of

surface soils in Harbin City
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Material composition of city surface soil in Harbin in relation
to sand—dust weather

XIE Yuan—yun', ZHANG Li—juan', HE Kui', KANG Chun—guo’, ZANG Shu—ying'

(1. College of Geographic Science, Harbin Normal University, Harbin 150080, Heilongjiang, China;
2. Department of Geography, Harbin Institute, Harbin 150080, Heilongjiang, China)

Abstract ; Different kinds of surface sediments are distributed in main roads of each urban area of Harbin, which
include road bare soils, river alluvial deposits, soils, building soils and so on. These surface sediments were sampled
on the basis of an analysis of their grain sizes and chemical composition. The results show that there exist plenty of
coarse—grained components (>63 4 m) in riverbed alluvial deposits but less fine—grained components of silt and
clay, and hence the latter have exerted relatively insignificant influence on the sand —dust weather of Harbin.
Although there exist certain amounts of fine —grained materials in soils, they fail to participate in the sand —dust
weather under the action of wind power because of the vegetation cover and the cohesion between soil particles.
The road bare soils and building soils with large amounts of fine—grained materials that are liable to be transported
for a long distance have similar chemical composition and chemical weathering features to sand—dust deposits in
Harbin. Characteristics of grain sizes and chemical composition indicate that road naked soil and building soil
constitute important material sources for sand—dust weather in Harbin in that they can supply sand—dust weather
with a large amount of silt—dust materials. It is considered that it is the city building soil and road naked soil with
large amounts of fine particles that exert a remarkable influence on the dust—sand weather in Harbin, and that the
control of the loose earth surface naked soil is the key to the prevention of the dust—sand weather in Harbin.

Key words: material composition; sand—dust weather; surface soil; Harbin
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