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Application of Paleoearthquakes Based on Knickpoint Distribution
of Huashan Front Fault

MA Ji, XU Liangxin, ZHANG Yi, LI Gaoyang and YANG Chenyi
(Shaanxi Earthquake Agency, Xi’ an 710068, China)

Abstract: Stream system is very sensitive to the change of external environment, especially in active tecton-
ics. Knickpoints, as one of geomorphological markers, respond commonly to base-level fall by regional uplift. The

Huashan front fault, located at the southeastern margin of Weihe basin, is one of the faults slipped in 1556 Huaxian

M8 L earthquake with ~8 m surface vertical offset. There’ re series of knickpoints along the gullies perpendicular

4
to the fault. A light detection and ranging( LIDAR) is conducted to generate a high resolution DEM to get a longitu-
dinal profile of the stream and knickpoints. The resolution is high enough to reveal true topographic description and
extract the knickpoints within 1 km from the fault accurately. Terrestrial in situ cosmogenic nuclides( TCNs) dating
techniques is used to restrict the exposure age of these knickpoints and help establish paleoearthquake sequence.
The study shows that Huashan front fault is an active fault with a recurrence of 4 ~ 5 ka. There are 3 paleoseismic
events occurred in A. D 1556, 4439 ~6691a and 9189 ~ 12407 a respectively. It also reveals that the knickpoints
are the evidence of tectonic activities, which retains part of the seismic offsets, yet not complete.

Key words: faulted geomorphological marker; knickpoint; paleoearthquake; LiDAR; '“Be dating



