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Formation conditions of debris flows in Longde county of Ningxia
WU Kai, NI Warr kui, YUAN Zht hui, WU Peng
( School of Geology Engineering and Geomatics, Chang an University, X i an 710054, China)

Abstract: Longde county suffered a heavy rain of once every 50 years, resulting in 17 debris flows. Based on the detailed field irr
vestigation and geological environmental conditions of this region, the formation conditions of the debris flow were analyzed
from 3 aspects of the gradient of gully and slope, material sources and water conditions. The results indicated that the debris
flow s of Longde county were distributed in the hilly regions, where the slope was 20° ~ 50 and the height difference was 50~

100 m. These were favorable geological and geomorphological conditions for debris flow. In the basin the residual soil of orange
sandy mudstone of Neogene(Ngn) had the weak dilatability. A certain degree of degradation and softening would occur after inr
mersed by water, resulting in the connection of structure and strength was weakened. Therefore, it was the material source of
debris flow. Rainfall was the most important trigger factor of the debris flow. Depending on field investigation and data analysis,
the formation of debris flow in Longde county was mainly affected by antecedent precipitation. They belonged to the antecedent
precipitation control pattern. So the debris flows in Longde? county could be warned by monitoring the antecedent precipitat
on, especially the indirect antecedent precipitation.

Key words: debris flow ; formation conditions; gradient of gully and slope;sandy mudstone of Neogene( Ngn) ; weak dilat ability;

rainfall; Longde county
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Fig. 1 The regional geological map of Longde county

and the distribution of debris flows
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Fig.2 Curve of annual rainfall variation of

Longde county( 1960- 2013)
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Tab.1 Quantitative assessment of severity of debris flows

Fe's Ve AT VI H R B/ m3 POV ¥ % s S
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Fig.3 The debris flow in Chuanhe of Yanghe village( mudflow)
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Tab.2 Basic physical indexes and grain size composition of mudstone residual soil of Neogene (Ngn)
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Tab.3 The test results of free swelling ratio %imujgjizﬂ%ﬂlﬁj:o
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Tab.4 The test results of swelling capacity 6

Tab.6 The recognition results of expansive potential
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Fig.5 Daily rainfall of Longde county from June
22nd to July 16th in 2013
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Fig. 6 Hourly rainfall of Longde county from July 14th 4: 00
to July 15th 6:00in 2013
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Tab.7 The threshold value of rainfall inducing debris flows

in mountain areas of Ningxia mm
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