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Abstract: Jingbian area is located in Loess Plateau-Mu Us desert transitional zone, and is more
sensitive to climate change. Element geochemical indicators from Sandaogou soil profile in

Jingbian area were used to comprehensively analyze the chemical weathering intensity, Holocene
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environmental changes and driving mechanism. The results show that the chemical index of

alteration and Na, O/K,O of Sandaogou soil profile reflect that it is in the primary weak chemical

weathering stage; Sandaogou soil profile is formed during the Holocene 8. 4-1. 8 ka with an

average deposition rate of 19.9 cm » ka™!

; the Holocene average precipitation and temperature in

Jingbian area reconstructed by chemical index of alteration are 611 mm and 11. 7 'C; Sandaogou

soil profile suffers three stages of environmental changes since the Holocene, which are warming
(8.4-6. 8 ka), suitable (6. 8-4. 2 ka) and cooling (4. 2-1. 8 ka); the changes are consistent with

global climate, and are mainly controlled by insolation.

Key words: element geochemistry; Holocene; soil; weathering intensity; environmental change;

driving mechanism; Loess Plateau; Mu Us desert
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Fig. 1 Location of Sandaogou Soil Profile in Jingbian

Area of Loess Plateau-Mu Us Desert Transitional Zone
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Tab.1 Analysis Results of Geochemical Elements in Sandaogou Soil Profile of Jingbian Area

SH w(Si02) fo( Al Op)fe(Fe; 03)] w(Mg0O) | w(Ca0) [w(Nax O) | w(K,0) w(Rb) w(Sr) w(Zr) ez

AFRH

B/ME [ 57.58% | 9.76% | 3.36% | 1.71% | 4.23% | 1.33% | 2.20% | 76.80X10 ¢ | 151.50X10 % | 175.60X10 % | 58.07

SDG1 2 | WK |59.44% | 10.66% | 3.96% | 1.85% | 5.20% | 1.42% | 2.38% | 90.20X1076 | 179.60X 1076 | 239.30X1076 | 60.39

(n=25) TR | 58.41% | 10.10% | 3.71% | 1.77% | 4.56% | 1.36% | 2.29% | 85.23X10 % |170.21X10 ¢ | 203.58X10 6 | 59.19

BRRH 0.00 0.06 0.11 0.03 0.07 0.04 0.05 0.11 0.03 0.14 0.03

B/ME [ 58.65% | 9.86% | 3.40% | 1.66% | 2.57% | 1.32% | 2.33% | 76.50X10 6 | 150.30X10 6 | 177.10X10 % | 58.66

SDG2 )2 | BRMH |62.15% [ 10.84% | 4.03% | 1.85% | 4.44% | 1.37% | 2.46% | 91.70X 1076 | 177.90X 1076 | 211, 30X 1076 | 60.47

(n=23) T 60.50% | 10.49% | 3.79% | 1.76% | 3.43% | 1.35% | 2.40% | 85.38X107% | 164.70X1075 | 198.67X10°6 | 59.85

BRAB| 0.03 0.04 0.05 0.06 0.30 0.01 0.01 0.05 0.03 0.03 0.02

B/ME [50.97% | 7.93% | 2.71% | 1.55% | 3.73% | 1.27% | 1.93% | 61.10X10°6 | 157.90X 106 | 168.30X10 % | 55.53

SDG3 2 | BARMH |59.38% | 9.48% | 3.57% | 1.62% | 8.63% | 1.33% | 2.27% | 83.50X 1075 | 187.40X 1075 | 216.90X 1076 | 58.09

(n=22) | F¥MH [53.24% | 8.50% | 3.15% | 1.59% | 7.33% | 1.29% | 2.04% | 72.15X1076 | 173.47X10°6 | 188.90X10 6 | 56,72

BRAEM| 0.10 0.12 0.09 0.01 0.43 0.02 0.12 0.08 0.12 0.01 0.03

B/AME [50.97% | 7.93% | 2.71% | 1.55% | 2.57% | 1.27% | 1.93% | 61.10X10°6 | 150.30X 106 | 168.30X10 % | 55.53

SilEwE | RORME [ 62.15% [10.84% | 4.03% | 1.85% | 8.63% | 1.42% | 2.46% | 91.70X 1076 | 187.40X 1076 | 224.10X 1076 | 60.47

(n=170) FHME [ 57.52% | 9.74% | 3.57% | 1.71% | 5.04% | 1.34% | 2.25% | 81.24X10 ¢ | 169.35X10 ° | 197.39X10 % | 58.65

ARZE| 0.06 0.09 0.09 0.05 0.37 0.02 0.07 0.09 0.05 0.06 0.02

EEBG T (UCO 2T | 66.00% | 15.20% | 5.00% | 2.20% | 4.20% | 3.90% | 3.40% | 112.00X1076 | 350.00X 1076 | 190.00X 1076 | 47,92

BOANER A CE S 62.80% | 18.90% | 7.22% | 2.20% | 1.30% | 1.20% | 3.70% | 160.00X 106 | 200.00X 107 | 210.00X 1075 | 70.36
U (PAAS)[21]
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Fig. 5 Comparison of Holocene Precipitation and Temperature in Different Areas
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