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QGis Distance Matrix.
.csv .

( ) 2019.
2018. :  

 1:        
 

  
2018 

 
2019 

 
[m] 

1 

11 21 0.045
12 22 0.062
13 23 0.095
14 24 0.094
15 25 0.153
16 26 0.146
17 27 0.091
18 28 0.046
19 29 0.051

2 

110 210 0.072
111 211 0.024
112 212 0.128
113 213 0.101
214 214 0.024

3 

116 216 0.089
117 217 0.097
118 218 0.185
119 219 0.078

18.5 cm
. ,

100%
,

.
( 4 6).

2:

 2:        
 

  2018  2019  [cm] 
1 1111 2211 0.033
2 1122 2222 0.143
3 1133 2233 0.105
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USING UAV PHOTOGRAMMETRY AND AERIAL LASER SCANNING (LiDAR) 
WHEN MONITORING LANDSLIDE ACTIVITY ON UMC 

Apstract 

Landslides as one of natural disasters, exist for years, and in some cases even
decades. Given the harmful consequences they cause, and in purpose to detect and
prevent the poten al danger in a mely manner, it is necessary to carry out
con nuous monitoring of landslide ac vity. This paper shows the monitoring of the
ac vity of the landslide Duboko in Umka for a period of one year (2018 2019). Two
data collec on techniques were used UAV photogrammetry and aerial LiDAR laser
scanning. UAV systems of unmanned aerial vehicles enable easy applica on in
recording smaller areas at a more a ordable price than conven onal
photogrammetry systems. They are very useful in inaccessible areas, for example
during res, oods or other natural disasters. On the other hand, the LiDAR system
proved to be very useful when recording terrain overgrown with dense vegeta on.
In order to demonstrate the use of both technologies and the applica on of di erent
programs for data processing, the landslide is divided into two parts the upper and
lower part of the landslide. Data for the year 2019, for both parts of the landslide,
were collected with UAV photogrammetry, as well as for the year 2018 of the upper
part of the landslide, while the data for the lower part of the landslide for 2018 were
collected with LiDAR. Landslide ac vity was observed in two ways: through the
monitoring of the height movement of the terrain and the detec on of movement
of objects (horizontal movement). Terrain displacement detec on was performed on
the basis of generated digital terrain models, while horizontal displacement was
observed through generated orthophotos. In the nal part of the paper, based on
theore cal assump ons and experimental realiza on, conclusions were drawn
regarding the applicability of the UAV system as an alterna ve photogrammetric
pla orm for recording and laser scanning from the air in order to monitor the
movement of landslides.
Keywords: UAV, photogrammetry, landslide, Umka, LiDAR. 


