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Distribution of Landslide Dams along the Minjiang River in the Sichuan Provence of 

China 

 

Amber Brusak, Wendy Zhou 

Colorado School of Mines, Department of Geology and Geological Engineering 

Geological Engineering Masters 

 

A landslide dam is a naturally formed dam by mass wasting deposits, such as landslide, 

damming a river. Landslide dams can cause back flooding upon creation of a dammed lake or 

reservoir and downstream flooding upon dam failure. The downstream outburst floods often 

cause high causalities due to the shortness and catastrophic failure of most landslide dams. 

Better understanding the formation and failure conditions of landslide dams can help mitigate 

the risks. 

 

There is an extensive history of landslide dams along Minjian River in Sichuan Provence, 

China. Previous geologic investigations identify evidence of prehistoric landslide dam as old as 

30 thousand years. This area is located in the southeastern margin of the Tibetan Plateau near 

the active Longmenshan Fault system. The area’s steep, narrow river valleys, frequent 

earthquakes, and monsoon season contribute to favorable conditions for landslide damming 

events. Research frequently produces databases on landslide dams and their characteristics such 

as frequency, formation, failure type, and various stability indices. Little research has been 

conducted on the distribution of landslide dams within a river system. Factors controlling 

formation and failure of landslide dams can vary along the river. These factors include the 

valley slope angle, river energy, geology, and type of failure, among other factors. The risk 

level of landslide dam along a river can be reduced by identifying the significant conditions for 

formation specific to sections of a river. 
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New Insights into the Fluvial Geomorphology and Landscape Evolution of the Black Hills, 

South Dakota. 

 

HAZELWOOD, KYLE T., STETLER, LARRY D.  

Department of Geology and Geological Engineering South Dakota School of Mines and 

Technology 501 East St. Joseph Street Rapid City, South Dakota 57701 

 
Identification and characterization of a relict landscape in the Black Hills of South Dakota has 

provided insight into the post uplift history (~30 Ma to present). A new watershed decomposition 

technique has been developed that utilizes high-resolution digital elevation models and traditional 

long valley profiles to identify the location and extent of the relict landscape as well as its 

geomorphic characteristics and its spatial relation with mapped high elevation Tertiary deposits. 

Results identified an expansive relict landscape at elevation in the center of Black Hills that can be 

correlated with Tertiary deposits and contains fluvially mature features such as low gradient 

channels and broad flood valleys. Moreover, the relict landscape and associated watersheds that 

drain it are undergoing active fluvial incision via knickzone migration. This observation suggested 

that the Black Hills were once much more subdued than today. Development of a digital 

reconstruction of the Black Hills paleo-landscape using the identified relict landscape and mapped 

tertiary deposits is ongoing to provide eroded volume calculations and possibly aid in the 

identification of mechanisms influencing the active incision. 

_______________ 

 

Evaluation of Rock Slope Stability and Crack Monitoring at Dinosaur National 

Monument 

 

Huber, Robert 

South Dakota School of Mines 

 
The Quarry Exhibit Hall at Dinosaur National Monument is an enclosed fossil exhibit operated by 

the National Park Service in northeast Utah. The exhibit contains over 1400 “in-situ” dinosaur 

fossils, which are embedded in a rock slope that is approximately 170 feet long, 50 feet high, and 

dips toward the viewing areas between 65 and 70 degrees. There has been growing concern from the 

park service that the safety and durability of the exhibit may not be conducive to prolonged 

preservation of the exhibit. In order to address these concerns, this study established a crack 

monitoring system capable of detecting sub-millimeter scale motion which could initiate and 

propagate fractures which could negatively impact the fossil display. This system has been active 

for a period of six months (June 2017 – January 2018). Additionally, potentially unstable rock 

blocks within the display were assessed for stability with an industry standard software package 

used for modeling slopes. The models were created using slope geometry extracted from a 

photogrammetric model created for the site. The shear Mohr-Coulomb strength of existing fractures 

and intact rock were determined through direct shear testing of rock samples collected from the 

Quarry Exhibit Hall. The data collected from the crack monitoring system may suggest that 

submillimeter movement occurs in response to temperature variation on both diurnal and seasonal 

time periods throughout the year. Direct shear tests provided values within published ranges of 

values for their corresponding rock types and were suitable for use in modeling the slope. Models of 

the slope suggest that the rock masses of concern are stable, but that conditions may exist within the 

strata beneath the surface that could lead to instability and warrants further investigation. 
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Evaluating Landslide Risk Management in Guatemala City through a Study of Risk 

Perception and Behavior Changes 

 

LaPorte, David W and Santi, Paul M 

Colorado School of Mines, Department of Geology and Geological Engineering 

 

In October of 2015, a devastating landslide killed an estimated 350 people in the community of 

El Cambray II, located in a Guatemala City ravine, highlighting the need to manage landslide 

risk in precarious urban settlements in the area. The goal of this project is to evaluate and 

improve landslide risk management in the Guatemala City metropolitan area, and to encourage 

at-risk community members to change behaviors to reduce landslide risk. To evaluate specific 

risk management initiatives, the authors are tracking changes in community members’ risk 

perception and behaviors by surveying communities at different points in time during the 

implementation of initiatives. Using these factors as metrics, we demonstrate the degree to 

which these factors will change when a community-based risk management initiative is 

implemented in a precarious settlement. To characterize landslide risk perceptions, perception 

of landslide risk is compared to perception of other societal risks to which community members 

are exposed, and a rubric of relative knowledge of landslide risk is developed. A preliminary F-

N (frequency of events vs number of fatalities) plot quantifies societal acceptance of landslide 

risk. Landslide risk faced by settlement residents is estimated with a preliminary landslide event 

database, for comparison to a quantified perception of risk to understand if communities 

perceive risk accurately, and to identify the level of intervention that would encourage 

behavioral change. The results of this study are being shared with risk managers to improve 

their selection of initiatives, and to empower at-risk communities by incorporating their 

knowledge and perception of risk into risk management strategies. 

_______________ 

 

Bayesian Evaluation of Sand Boil Development along the Lower Mississippi River Valley, 

USA 

 

Stephen Semmens and Wendy Zhou 

Colorado School of Mines, Department of Geology and Geological Engineering 

 

Backward erosion piping can threaten the stability large stretches of artificial levee structures 

during high water events. Small mounds of material formed from the eroded particulate of the 

levee foundation, referred to as sand boils, are strong indicators of active piping. Predicting 

regions where sand boils may form ahead of a flood can improve our ability to combat the 

negative effects of piping and mitigate the potential for levee failure. This research utilizes a 

Bayesian statistical approach towards predicting the potential for future sand boil development 

based on the precedent of past sand boils. The Bayesian system provides several advantages 

over a probabilistic statistical approach. First, it readily assimilates and is improved by new 

event data. Second, it avoids the use of correlations with other factors which may or may not 

directly influence the erosion process. Third, the statistical model is clear and unconcealed, 

enabling a straightforward procedure for measuring sensitivity or incorporating additional 

criteria. Initial results show promise in improving our ability to quantitatively identify high 

backward erosion piping hazard regions. Additionally, the model could aid in future work in 

evaluating sand boil hysteresis and the effects of long term erosion mitigation strategies. 


