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The response mechanism of geomorphological evolution and hydrological process in Loess Platform
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Abstract: Due to the large area of agricultural irrigation in the Loess Plateau, the groundwater table in the plateau has been
greatly increased and a large number of landslides have been induced. In the Heifangtai region of Gansu Province, dozens of loess
landslides caused by irrigation has occurred. This paper studies the response law of landslide hazard and groundwater in Heifangtai
region through field investigation and numerical simulation. The landslide in Heifangtai region has obvious geomorphological evolution
characteristics. On this basis, the numerical model of Heitai platform hydrogeology is established. The simulation results show
that the occurrence of loess landslide will affect the boundary conditions of the groundwater system,and increase the drainage of
the Heitai groundwater system through the expanding seepage face. At the same time, because the irrigated area becomes
smaller, the total recharge of the groundwater system is reduced. For a fixed recharge amount, the groundwater phreatic level
first peaked with the continuation of the landslide, and then decreased to a level close to the 2004 level, and the cumulative
volume of the landslide reached 4 600 X 10" m®. Considering that the groundwater level in 2004 is still high enough to cause

landslides, the area of the Heitai will be reduced by less than 7. 8 km?®. If effective measures are not taken, the landslide will
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continue to occur and the risk of landslide disasters in the study area will continue for a long time.

Key words: loess landslide; hydrological balance;landform evolution; numerical simulation;Loess Platform; Heitai
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Fig. 1 Location of the Heifangtai loess platform
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Fig. 4 Remote sensing image of a loess flowslide group in the Heifangtai platform
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Fig. 5 (a) Distributions of landslides in Heitait!”J; (b) numerical model for the groundwater simulation in the Heitai loess platform
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Fig. 6 Undisturbed soil sample and soil water characteristic curve
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Tab. 1 Rainfall and irrigation schedule in validation period

Ay 1 2 3 4 5 6 7 8 9 10 11 12
i /mm 0 0 8.2 16. 4 26. 7 41.1 59. 7 69. 8 39. 3 16. 3 1.8 0
WEBESREE /(m® » m?) 0 0 0 0. 09 0.14 0.15 0.16 0.17 0.13 0 0.16 0
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Tab. 2 Model calculation parameters

S8 Kxx Kyy Kzz n Ss Sr a N
WEHZE 0.024  0.024 0.120 0.4 0.45 0.03 2 1.8
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Fig. 7 Validation of the numerical modelling using observation data
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Fig. 8 History of groundwater table in Heitai
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Tab. 3 Irrigation volume in the study area in 2009 and 2010

ﬁﬁiﬁ m®
VER:
F
4 6 7 8 10 12
2009 72.07 100.71 135.34  86.53 93. 56 116. 55
2010 61.55 102.17 115.33 120.70 94.84 113.95
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