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Spatial variation of surface soil color in the eastern Tibetan Plateau and its environmental significance
CHEN Zixuan, YANG Shengli, SU Yating, LIU Xiaojing, CHEN Hui, ZHOU Jiantao, LI Pushuang, YANG Junhuai,

WANG Shuyuan, XIA Dunsheng
Key Laboratory of Western China’s Environmental Systems (Ministry of Education), College of Earth and Environmental Sciences, Lanzhou University,
Lanzhou 730000, China

Abstract: The color characteristics and spatial variation of surface soil in the eastern Tibetan Plateau (ETP) are important for understanding the
relationship between soil color and modern climate factors and for reconstructing the Quaternary paleoclimatic environment. We analyzed in
detail the spatial variation of surface soil color and its environmental significance. Results show that the spatial variation of surface soil color in
the ETP is obvious. The soil brightness decreases first and then increases with latitude increase, and the redness and yellowness decrease with
the latitude increase. In addition, the change in yellowness shows a parabolic curve from increase to decrease with longitude increase, and
redness decreases with longitude increase. Both redness and yellowness decrease first and then slightly increase with altitude increase. The
redness/yellowness ratio does not change significantly with latitude, but decreases with longitude increase, and increases with altitude. The
spatial variation of soil color is resulted from the hydrothermal variation in local complicated arid semi-humid environment. In the study region
of plateau, brightness decreases with precipitation increase within a certain precipitation range and is sensitive to precipitation. Redness and
yellowness are sensitive to large-scale temperature changes. However, the response of redness to temperature is complex in a cold environment,
which is related to precipitation. The redness/yellowness ratio indicates mainly the formations of hematite and goethite under special climate
conditions, and the ratio is more sensitive to precipitation in arid and semi-humid areas than to temperature. The spatial variation in the color of

surface soil reflects the spatial variation of regional climate factors under modern atmospheric circulation to a certain extent. However, due to
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the complexity of terrain and climate in the ETP, the relationship between color parameters and climate is complex. One should be careful in

rebuilding the paleoenvironmental history from loess in the ETP.

Key words: surface soil; color; spatial variation; environmental significance; Eastern Tibetan Plateau
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Table I The changes in color of surface soil with latitude, longitude, and altitude ranges in the ETP
L* a* b* a*/b*
FEm Az B
W RKE RAME BE  BOKE RME BE wmRE wMA WE  BOKME RME
Eoerd 47.22 62.87 28.27 5.95 10.89 1.68 16.07 30.29 9.45 0.37 0.70 0.11
27°~30°N 49.19 62.87 37.78 7.30 10.89 4.54 18.94 26.91 26.91 0.39 0.70 0.24
30°~34°N 45.32 57.91 28.27 5.76 10.15 1.68 15.57 22.45 9.46 0.37 0.60 0.12
34°~37°N 48.61 62.04 34.79 5.60 7.96 2.60 15.41 19.93 10.17 0.36 0.47 0.19
96°~99°E 47.64 62.87 31.19 6.50 10.82 4.34 16.04 22.44 10.61 0.41 0.70 0.25
99°~101°E 47.69 61.88 34.59 6.10 10.10 2.60 16.51 25.02 10.96 0.37 0.47 0.19
101°~104°E 46.32 59.97 28.27 5.30 10.89 1.68 15.56 30.3 9.46 0.34 0.47 0.12
1500~3 000 m 49.68 59.97 34.96 6.34 10.77 3.91 17.52 30.29 10.17 0.36 0.51 0.27
3000~4000 m 46.31 62.87 28.27 5.60 10.89 1.68 15.47 26.91 9.46 0.36 0.70 0.11
4000~4600 m 47.30 62.04 31.19 6.34 10.15 2.60 16.19 22.45 10.61 0.39 0.60 0.19
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Fig.2 Variations of color parameters of surface soil with latitude, longitude and altitude in the ETP

h, i, and 1 are fitted with linear functions, and the rest are fitted with second-order functions.
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Fig.3 Spatial distribution of surface soil color, annual average precipitation, and annual average temperature in the ETP
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