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Fig.1 Distribution of surface soil sampling points in the western Qilian Mountains
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Fig.2 Contour map of mean annual temperature (a), mean annual precipitation (b), and elevation (c) in the

western Qilian Mountains
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Fig.3 Environmental characteristics of the sampling points
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Fig.4 Surface soil magnetic susceptibility in the western Qilian Mountains
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Table 1 Magnetic susceptibility, chromas and environmental factors of surface soil in the western Qilian Mountains
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J<10*mkg ! 90.45 34.91 65.93 45.74 20.31 33.14 40.06 6.05 29.96 91.79 5.90 22.95 91.8 5.90 3118
Zi/*103m’kg! 88.51 34.70 64.15 45.94 19.74 33.69 39.45 6.43 29.11 91.36 6.07 22.75 91.36 6.07 30.95
1% 3.78 0.67 247 2.86 —4136  —120  —3461 —9.57 2.16 5.92 —2.91 0.95 34.61 —4136  —043

et 7.00 6.30 6.50 9.53 6.03 8.09 8.20 2.13 6.72 10.13 533 7.91 10.13 2.13 7.57

b 18.30 15.80 17.25 26.87 23.37 25.55 27.17 15.17 23.91 32.43 22.70 25.60 32.43 15.17 24.54

L 58.50 55.60 56.58 61.77 50.40 55.48 61.40 45.77 55.16 60.47 48.47 55.09 61.77 45.77 55.34
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MAP /mm 95.43 69,34 75.79 468.20 69.34 421.30 468.20 69.34 385.90 244.50 136.2 221.70 468.22 69.34 296.37
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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
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bug G| R>=0.212 / R>=0.267 R*=0.078 / R*=0.070 R=0.254 / R=0.262 R?=0.038 / R*=0.012
S Bl 25 =15 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
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Fig.6 Regression analysis curve of surface soil magneti¢’susceptibility with mean annual precipitation (a), mean

annual temperature (b) and altitude (c) in western Qilian Mountains
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Fig.9 Correlation curves of surface soil magnetic susceptibility with redness (a), yellowness (b), and brightness
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(c) 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

R (m) 2 (x103mPkg™) a' b* L B (A5 X
1 600~3 300 0.53 0.43 0.56 0.94 34 JERHEAR A
3700~4 300 0.21 0.57 0.06 0.50 19 IR
1 600~4 300 0.50 0.32 0.41 0.22 53 AR

e MRS ER s a N E; bONEEE; LENRE.
44 FPELFEERRLTSHAMmMXXTEE
RE IR SR, ARSETHEAE, DURYIR AR S O AR 2 e (T
WE 4.
441 BAEEFHITL

BRI 7 v m E L AR R DR SR X R AR 5 SRS HOR R R B
SR, BKERXRGEAE—DBME (L 11°CH 1110 mm), & T RENBLERS %S
RN, RZ 2R, WARE L7 BRRP RS SESHABAAE—ANBE (40 °CH
300 mm), KT HRMER =% 2Rkt K2R 5L, 0% 76 BR R
BUR, 5AMRETRAERI, XSRS R A O, FHRE Rk, iR
FERAR, Y T K ZE R, RIS A T BORAE o R SOOI 5 75 58 e JE R 0 )1 7 it
REUURKIUNR G TESHEIEW KRR, SRR RIFAZESR . XA REETHREL
7 B K52 76 X IR, i) W e R A 5 SR A AR« R S B R R R, AL E
52 KRR AR HRE T HERZE 5
442 EBEEFHITIL

RGN 4 [E 3L L AT TR L 5 SRS HOE R K &R, IR a"BE K
TR I B R, FAHIX o 5RRSHEW B R MAREL BT, Kb
ESFEBEKE FHRRMKRZANRHE, KiE—BIAE 7 HAFTINR . I8 kSR8
KX £ AR TEY a*5 b X R EY), ZH THESERE T, Ha" L'55ESH
MR RN RE . X GAIIHEFEEE FAHIT, 453E L5 R LXK FEAAFEIE AR TR X, A%
IIEARL

WFFL XA il B 45 RN, Rk ISR At RAFIN, s Rk, BT & i it v 2
Mo, BUEERIR . B AR, LR RS Wt R A e e, 3 — 30 3 800,
WREEERARN, —ERE LJve TR, BERRRE O3S, PR LIEE S L
BAIELE, BTRERBAE. GBS SRS IR R W IREF G [ & SRR . 125,



MEACR . G SRR RS8BT TR, AR R R SR 2 TR R R R

(LY SRR EE, HNF#E— 2R E58it.
F4 PETEMXFRTHAE, BESSIE. BKRXAILL
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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Magnetic Susceptibility and Chromaticity Characteristics of
Surface Soil in the Western Qilian Mountains and Their

Environmental Significance
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2. Key Laboratory of Strategic Mineral Resources 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 characteristics of magnetic susceptibility and chroma with precipitation, temperature, and altitude and the
functional relationship between magnetic susceptibility and chroma and climate factors and altitude were
established through regression 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 (1600-3300 m). Finally, the functional
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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 significant negative correlation,
and the low altitude area (1600-3300 m) was more sensitive. [Conclusions] In comparison, 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 (1600-3300 m),
followed by yellowness and magnetic susceptibility. In the high altitude area (3700-4300 m), the relationship
between redness and brightness and altitude is more significant. Thus, to establish the relationship between a single
index and climatic factors in the western part of Qilian Mountains, it is necessary to consider the influence of local
climate, terrain, and even primitive rock on the magnetic susceptibility and colorimetry indexes.
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