
Accepted Manuscript

Identification of karst sinkholes in a forested karst landscape using
airborne laser scanning data and water flow analysis

Jaroslav Hofierka, Michal Gallay, Peter Bandura, Ján Šašak

PII: S0169-555X(18)30053-9
DOI: https://doi.org/10.1016/j.geomorph.2018.02.004
Reference: GEOMOR 6316

To appear in: Geomorphology

Received date: 26 January 2017
Revised date: 20 October 2017
Accepted date: 2 February 2018

Please cite this article as: Jaroslav Hofierka, Michal Gallay, Peter Bandura, Ján Šašak ,
Identification of karst sinkholes in a forested karst landscape using airborne laser scanning
data and water flow analysis. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Geomor(2017), https://doi.org/
10.1016/j.geomorph.2018.02.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.geomorph.2018.02.004
https://doi.org/10.1016/j.geomorph.2018.02.004
https://doi.org/10.1016/j.geomorph.2018.02.004


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Identification of karst sinkholes in a forested karst landscape using airborne laser scanning data and water flow 

analysis 

Jaroslav Hofierka 
1
, Michal Gallay 

1
, Peter Bandura 

2
, Ján Šašak 

1
 

 

1
 Institute of Geography, Faculty of Science, Pavol Jozef Šafárik University in Košice, Jesenná 5, 04001 Košice, Slovak 

Republic 

2
 Department of Physical Geography and Geoecology, Faculty of Natural Sciences, Comenius University in Bratislava, 

842 15, Slovak Republic 

 

Corresponding author: Jaroslav Hofierka, Institute of Geography, Faculty of Science, Pavol Jozef Šafárik University in 

Košice, Jesenná 5, 04001 Košice, Slovak Republic, Tel. +421-55-2342590, Fax: +421-55-6222124, e-mail: 

jaroslav.hofierka@upjs.sk  

 

Abstract 

Karst sinkholes (dolines) play an important role in a karst landscape by controlling infiltration of surficial water, air flow 

or spatial distribution of solar energy. These landforms also present a limiting factor for human activities in agriculture or 

construction. Therefore, mapping such geomorphological forms is vital for appropriate landscape management and 

planning. There are several mapping techniques available; however, their applicability can be reduced in densely forested 

areas with poor accessibility and visibility of the landforms. In such conditions, airborne laser scanning (ALS) provides 

means for efficient and accurate mapping of both land and landscape canopy surfaces. Taking the benefits of ALS into 

account, we present an innovative method for identification and evaluation of karst sinkholes based on numerical water 

flow modelling. The suggested method was compared to traditional techniques for sinkhole mapping which use 

topographic maps and digital terrain modelling. The approach based on simulation of a rainfall event very closely 

matched the reference datasets derived by manual inspection of the ALS digital elevation model and field surveys. 

However, our process-based approach provides advantage of assessing the magnitude how sinkholes influence 

concentration of overland water flow during extreme rainfall events. This was performed by calculating the volume of 

water accumulated in sinkholes during the simulated rainfall. In this way, the influence of particular sinkholes on 

ACCEPTED MANUSCRIPT



Download English Version:

https://daneshyari.com/en/article/8908092

Download Persian Version:

https://daneshyari.com/article/8908092

Daneshyari.com

https://daneshyari.com/en/article/8908092
https://daneshyari.com/article/8908092
https://daneshyari.com

