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Highlights 

The spatial pattern of piping and headcut erosion in the study area was clustered. 

Moreover, the linear features such as stream and ridge network had significant 

relationship with piping occurrence at 5% confidence interval. So, the closer to the 

network, the higher number of piping occurred. Road, as a man-made infrastructure 

has not the significant influence on the piping or headcut. The marked correlation 

analysis of piping hazard showed that there are negative interaction at intervals less 

than 5 m. Marked correlation function showed two major characteristics, affect the 

piping separately, wer the porosity and EC (i.e. as electrical conductivity decreases, 

and porosity increases, the density of piping and headcut are increases). Finally, the 

bivariate relationship between piping and headcut (pattern 1 and 2) did not show 

departures from random.  

Labeling. Also the interaction between pipings and headcuts showed that  

the density of pipings is higher than that in headcuts. The other results of this study 

wer the efficiency of diameter as a quantitative mark; that showed the marks 

(diameter) of nearby points of the two patterns (pipings and headcuts) wer 

positively correlated.   

 



Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 

 

 

Introduction 

Piping and headcut erosion are kinds of aggressive water erosion whose 

appearance and expanse causes major changes in landscape, land degradation and 

soil loss. There are many factors affecting the extension of piping and headcut 

including climate, land use, human impact and linear features. According to  

the studies concluded that piping and headcut are the important processes of  

land degradation in the world and Iran which are influenced by various factors  

in watersheds formed and developed in different ways. So, piping and headcut, 

including the rarest forms of erosion and can be formed in any weather conditions, 

but their creation is unknown, especially in terms of geomorphology. The 

mechanism of their formation is very complex and edaphic factors, topography, 

climate and biological role of these forms are not created equally.  As there is still 

uncertainty about the different properties contributing to pipe and headcut 

development, this study aims at better understanding the influence of different 

properties on pipe and headcut in the loess-derived soils of the Aq-chatal located in 

Golestan.  

Importance 

The importance of headcuts and pipings study in loess-derived soils is because of 

the faces are changing the landscape of the earth's surface caused by the loss of 

valuable fertile soil. The combined headcut and piping have a serious hazard for 

buildings, roads and infrastructure, and bother people, livestock and agricultural 

machinery. So their integration with Spatial Statistic is considered to be very 

important and valuable for finding out their influences and the impacts that it was 

used in this study.   


