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Fig.1  Distribution of surface soil sampling points in the western Qilian Mountains
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Fig.3  Environmental characteristics of the sampling points
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Table 1 Magnetic susceptibility, chroma, and environmental factors of surface soil in the western Qilian Mountains
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Table 2 Comparison of multiple regression analysis methods of surface magnetic susceptibility, colorimetry, mean

annual precipitation, mean annual temperature, and altitude in the western Qilian Mountains

. X,/*10 fm’kg ! a b L'
[EIEpiRzS -
MAP/mm  MAT/C H/m MAP/mm  MAT/C H/m MAP/mm MAT/C H/m MAP/mm  MAT/C H/m
e ElE| R=0.013  R’=0.17 R’=0.239 R’=0.046 R’=0.108 R*=0.051 R’=0.078 R*=0.772 R’=0.104 R’=0.018 R’=0.019 R*=0.029
ZuiAmIH  R=0373 R=0.364 R=0265 R=0.119 R=0.093 R’=0.050 R’=0.301 R*=0.353 R=0.173 R’=0.035 R’=0.023 R’=0.018
XERE R=0.212 — R=0.267 R*=0.078 — R=0.070 R’=0.254 — R=0.262 R*=0.038 — R*=0.012
SAIhZ T R*=0.252 — R=0.519 R*=0.993 — R=0.129 R*=0.327 R*=0.999 R=0.061 R*=0.053 — R*=0.122

TE  xy JARIBRE A 5 " W ELRE 5 b7 O 85 8 5 LT 5 2 5 MAT D 4R 19 L s MAP D 4R KR OK B 5 H O 44

W2 BRI ARTE 3 700~4 300 m i, " Fl1 L5934 Y
KZR 2 (F 6c . [F18a3,b3,c3.3K3),
44 IPELFERFRLTSHMBXXTE

F ] Ml 358 ) A A B 2%, AN TR) AU SR BN
6], ORI REAL R 5 A B AR 25 5 (R 4) o
44.1 mAEE FHEIT

E R85 (1994) 90 88 1 i I e DL SR it
Mo IX R T AR SRR S BRI LW A%

5 BEK S RATAE— D BIE (20 11 C AN
1110 mm) AT B fEL I @ AL 2R 5 RS R IR LE
Rz BRI (BRI A, 1994) o T AR % 1l 7Y Bt
R EUAR GRS EABAAAE— DB (20 CHI
300 mm) KT EER —F 2R RZEIER. 5
o b AR LG AR LI PG Bk R RGN, S
7K R AR %, 3 5 P M M S i b 5 25 S A7
K, T e SR PR T B AR, D T K a3 Y 2



v/ T “ i >
434 o % R %44
100 100 100
b c
@ (b) : R ©
80 | 80 80
* *
Y “on “en
~4 - 4 . & i
E 60 E 60 = 60
o ° =
;‘ ';‘ * —
2 40 2 4o0f X 40
= s M =< s | =
* : * *
20 20F ¢ ] 20F
b4 b
* * * *
o i i . ! o i i i . 0 ’ ’ \ L .
100 200 300 400 500 -8 -4 0 4 8 1500 2000 2500 3000 3500 4000 4500
MAT/T MAP/mm H/m

Ko AR L7 Bk L wh b R 54 WK B (a) AR (b) 4K (o) BY 715 23 47 il 2k

Fig.6  Regression analysis curve of surface soil magnetic susceptibility with mean annual precipitation (a),

mean annual temperature (b) and altitude (c) in the western Qilian Mountains
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in the western Qilian Mountains
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Table 3 Relationship between surface soil magnetic susceptibility, chroma, and altitude
in the western Qilian Mountains
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Table 4 Comparison of the relationship between magnetic susceptibility, colorimetry, temperature,
and precipitation of surface soil in different regions of China
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Significance

MA HuanHuan'?,DAI Shuang'*, MA XiaoJun"?, LIU FuTian'?,DING ZhongZhao'*,CAQO PengJu'’,
FANG XinNan'?

1. School of Earth Sciences, Lanzhou University & Key Laboratory of Mineral Resources in Western China (Gansu Province), Lanzhou
730000, China
2. Key Laboratory of Mineralization and Exploration of the Upper Yellow River, Ministry of Natural Resources, Lanzhou 730000, China

Abstract: [Objective] The magnetic susceptibility and chroma of sediments have been widely used as climate
proxies to restore the paleoclimate environment. It is important to study the change mechanism of these parameters in
different environments for paleoclimate restoration.[ Methods] The sampling and measurement of surface soil magnetic
susceptibility and chroma were conducted in the western Qilian Mountains , northwestern China. The variation charac-
teristics of magnetic susceptibility and chroma with precipitation, temperature, and altitude and the functional rela-
tionship between magnetic susceptibility and chroma and climate factors and altitude were established through regres-
sion analysis.[ Results ] The results showed that: (1) The magnetic susceptibility of surface soil in the western Qilian
Mountains showed a significant nonlinear relationship with mean annual temperature and precipitation. When the
mean annual precipitation was less than 300 mm and mean annual temperature was lower than 0 °C, the magnetic
susceptibility showed a significant negative correlation with them. When the mean annual precipitation was greater
than 300 mm and the mean annual temperature was higher than 0 °C, the magnetic susceptibility shows a significant
positive correlation. In addition, there was a significant linear negative correlation between magnetic susceptibility
and altitude, and the negative correlation between magnetic susceptibility and altitude was more significant in the low
altitude region (1 600-3 300 m). Finally, the functional relationship between surface soil magnetic susceptibility,
mean annual precipitation, and mean annual moderate altitude in the western Qilian Mountains was established
through regression analysis. (2) There is a significant correlation between the brightness of the surface soil in the
western Qilian Mountains and the yellowness, indicating that the yellowness has a greater influence on the brightness
than the redness in the western Qilian Mountains. The relative content of goethite in the surface soil is higher than
that of hematite, corresponding to the overall yellowish brown color of the surface soil. Chroma (brightness, redness,
and yellowness ) has no evident relationship with temperature and precipitation. Brightness and altitude showed a sig-
nificant negative correlation, and the low altitude area (1 600-3 300 m) was more sensitive. [ Conclusions ] In com-
parison, the magnetic susceptibility of surface soil in the western Qilian Mountains can better reflect the information
of climate and elevation in the western Qilian Mountains than chroma. For the changes of magnetic susceptibility,
chroma, and altitude, the relationship between brightness and altitude is more significant in the low altitude area
(1 600-3 300 m), followed by yellowness and magnetic susceptibility. In the high altitude area (3 700-4 300 m), the
relationship between redness and brightness and altitude is more significant. Thus, to establish the relationship be-
tween a single index and climatic factors in the western part of Qilian Mountains, it is necessary to consider the influ-
ence of local climate, terrain, and even primitive rock on the magnetic susceptibility and colorimetry indexes.

Key words: western Qilian Mountains; topsoil; magnetic susceptibility; chroma; environmental significance
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