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ANNOTATION 

A landslide is a large movement of earth and rock down a slope, usually caused 

by natural events such as seismic activity or rainfall. The speed at which a landslide 

moves is dependent on the angle and material composition of the hillside, amount of 

water available, presence of vegetation, and other conditions. To determine the exact 

speed, seismic instruments such as strain gauges can be used to measure changes in 

stress along the slope surface over time. Other techniques include using radar velocity 

monitors to measure displacement along the landslide’s path, or tracking markers that 

are embedded in the soil surface before an event occurs. By utilizing these instruments, 

researchers can determine the exact speed at which specific landslides will move. 
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An avalanche is a sudden and usually rapid downward flow of snow and debris 

down the side of a mountain. Its speed can depend on several factors, including the 

terrain it’s flowing over and the amount of snow or debris involved. In order to 

accurately predict the speed of an avalanche, researchers have developed models that 

take into account these variables. 

One of the most common models used to predict an avalanche’s speed is a semi-

empirical model developed by Swiss researcher Dr. Jean-Claude Grasset in 1991. This 

model considers terrain features such as slope angle and orientation, subsurface 

characteristics such as base material thickness, and other factors such as the total 

https://t.me/Erus_uz


Educational Research in Universal Sciences                                                                                          

ISSN: 2181-3515                                                                       VOLUME 2 | SPECIAL ISSUE 1 | 2023 
 

  
 

https://t.me/Erus_uz                         Multidisciplinary Scientific Journal                      March, 2023 99 

 

amount of snowfall during the time period preceding the avalanche. It also takes into 

account properties like friction and lift effects, which allow for more accurate modeling 

of an avalanche’s speed under various conditions. 

Another type of model used for predicting avalanche speeds is a numerical 

approach developed by U.S.-based researchers Attwood et al., which calculates 

anticipated snow velocities using equations representing physical laws such as 

conservation of momentum or motion in multiple directions. The model accounts for 

terrain features like slope angle and width, subsurface characteristics such as depth, 

amount of water present in the snowpack, particle size distribution, friction between 

particles and between ground surfaces, suspension errors due to air resistance or 

turbulence at different depths within the pack sampled by devices called pressure 

transducers etcetera  

Yet another commonly used type of model is based on applying simplified 

equations that enable well-controlled test experiments in laboratories to match velocity 

measurements observed in field tests with similar scale avalanches. Laboratory tests 

save times by avoiding field tests but require more effort to properly take into account 

realistic parameters (e.g., effect of temperature). By employing this method scientists 

have a better understanding on how different variables affect predicted results. For 

example they can study under what conditions slab avalanches follow different kinds 

of dissipative paths than powder avalanches displaying their ability activate 

accordingly depending on environmental condition changes during their running path 

downhill  

Finally, simulations are becoming increasingly important due to recent advances 

in computing power that enable large-scale simulations factoring in natural terrain 

reliefs like mountainsides where laboratory experiments might fail to capture relevant 

aspects for velocity prediction accuracy (and generally being inappropriate scales 

compared to actual avalanches) . By taking advantage from artificial intelligence 

techniques researchers are now able integrate external data sources from ground 
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measurements from drones together with satellite images assisting predicting outcomes 

with more precision than ever before under challenging scenarios  

In conclusion there several models available today depending on specific 

applications purposes where one has to predetermine in advance if his particular project 

requires higher computational requirements demanding more advanced technologies 

or whether basic experimental setups will suffice considering traditional time vs money 

investments estimates.  
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