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Fig.1 Digital elevation model (DEM) map of spatial distribution of Northeast sandy land

(image is sourced from Alibaba Cloud Data Visualization Platform)
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Fig.2 Diagram of annual average precipitation and temperature in the Northeast sandy land from 1970 to 2000

(a-d) annual average precipitation; (a’-d”) annual average temperature; (a, a’) Hunshandake sandy land; (b, b”) Horqin sandy land; (c, ¢”) Songnen sandy land; (d, d”) Hulun-

buir sandy land
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(a) major elements; (b) trace elements; (c) rare earth elements
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Fig.4 Correlation coefficient between wind induced sand and fluvial sand weathering indices, temperature,

and precipitation in the Northeast sandy land

(a) Hunshandake sandy land; (b) aeolian sand in the east of Horgin sandy land; (c) aeolian sand in the west of Horgin sandy land; (d) Songnen sandy land; (e) Hulunbuir

sandland aeolian sand; (f) Hulunbuir sandland fluvial sand
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Spatial Distribution Characteristics and Influencing Factors of
Chemical Weathering Intensity for Sandy Land in Northeast China
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Abstract: [Objective] Chemical weathering is a key geological process that regulates the long-term climate of the
Earth and participates in the global carbon cycle. It plays a key role in the evolution of terrestrial climate and paleo-
climate reconstruction, shaping the surface morphology and sustaining life.[ Methods ] The chemical weathering char-
acteristics of fine particle components (<63 pm) of 89 aeolian and fluvial sand samples from four major sandy lands
in Northeast China (Hunshandake sandy land, Horqin sandy land, Songnen sandy land, and Hulunbuir sandy land )
were analyzed to reveal the spatial distribution characteristics of chemical weathering in the Northeast sandy land. To
evaluate the correlation between 13 different weathering indices and climate factors (annual average temperature and
precipitation) and the main influencing factors controlling the chemical weathering degree of the Northeast sandy
land.[ Results ] The results showed that when the same chemical weathering index (such as Chemical Index of Altera-
tion, CIA) was used to reconstruct the chemical weathering characteristics of sandy land, the spatial distribution of
different sandy lands was poor, the correlation between the same weathering index and climate factors was poor
(r<0.4, p>0.05). However, different weathering indices showed clear spatial distribution rules when reconstructing
the distribution characteristics of chemical weathering in the Northeast sandy land, and the correlation with climate
factors was better in different sandy lands (7=0.6, p<0.05), indicating that different weathering indices had different
sensitivities to climate in different regions. Therefore, the chemical weathering measured by different indices in the
Northeast sandy land is controlled by climate factors, but the correlation between chemical weathering intensity and
temperature and precipitation of different sandy lands is still significantly different. In general, most of the chemical
weathering areas reconstructed with different indices in the Northeast sandy land are in a low chemical weathering
intensity, and the distribution range of chemical weathering high value is small, and there are clear spatial distribu-
tion characteristics. The intensity of chemical weathering in Hunshandake sandy land, eastern Horqin sandy land and
Songnen sandy land is affected by precipitation factors. The temperature and precipitation changes are influenced by
fluvial action, monsoon precipitation, geographical location, and vegetation coverage, which indirectly affect the
occurrence of chemical weathering. The chemical weathering intensity in the west Horgin sandy land is mainly affected
by temperature factors and controlled by terrain and higher average annual temperature. The chemical weathering in-
tensity of Hulunbuir sandy land is weakly affected by temperature and precipitation factors, and non-climatic factors
(such as terrain, wind erosion, physical weathering, and vegetation coverage) may weaken the influence of climate
on chemical weathering.[ Conclusions ] In summary, the degree of chemical weathering in the Northeast sandy land
is mainly controlled by climatic conditions (temperature and precipitation) , but the sensitivity of chemical weather-
ing represented by different chemical weathering indices to climate is significantly different in different sandy lands.
Therefore, careful choices should be made when using chemical weathering indices of sediments for paleo-climate
and paleo-climate reconstruction.
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