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• SfM photogrammetry - Monitoring of morphological changes of the 

river Korana by SfM photogrammetry

• 3D monitoring and analysis of Bridges in Nin after the flood and 

damage of the bridges in 2017

• Measurement of groundwater and sea level in the Euphrasian

Basilica complex in Poreč

• Coastal Vulnerability Indeks Analysis –the application of 3D 

technology

Application of 3D technologies



Plitvice Lakes National Park



Plitvice Lakes National Park

• Investigations of the morphological changes of the Korana 
River flow, Plitvice Lakes National Park.

• Monitoring: 3D point clouds generated from a image sets, 
taken by a UAV using Structure-from-Motion photogrammetry.

• More than 400 m of morphologically complex Korana river bed 
was recorded.



Plitvice Lakes National Park

The technologies for monitoring (Woodget et al., 2014)



Plitvice Lakes National Park

Woodget i drugi, 2015 Dietrich i drugi, 2015
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Plitvice Lakes National Park

R. 

Br.

Datum 

snimanja

Oznaka 

mjerenja

1 06.09.17. UAV_01

2 03.11.17. UAV_02

3 20.11.17. UAV_03

4 17.10.18. UAV_04

5 25.10.18. UAV_05

6 23.11.18. UAV_06
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Plitvice Lakes National Park
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Plitvice Lakes National Park

-30 -20 -10 0 10 20

457.5

458

458.5

459

459.5

460

460.5

V
is

in
a

 [
m

]

Udaljenost [m]

Prof 4

 

 

Mj 01 06/09/17

Mj 02 03/11/17

Mj 03 20/11/17

Mj 04 17/10/18

Mj 05 25/10/18

Mj 06 23/11/18

























City of Nin: 3D monitoring of Upper and 

Lower City Bridge after the flood damage 

in 2017• 3D snimak i analiza geometrije i stanja podmorskog dijela konstrukcije Gornjeg 

i Donjeg mosta u Ninu nakon poplave i oštećenja mosta 2017. godine

Korištenje laboratorijske opreme Građevinskog fakulteta Sveučilišta u Rijeci koja je dopremljena kroz 

europski projekt „Razvoj istraživačke infrastrukture na Kampusu Sveučilišta u Rijeci“.

UNIRI-GRADRI 2017: Ružić, Krvavica, Kalajžić:

• THREE-DIMENSIONAL MEASUREMENT AND ANALYSIS OF THE LOWER 
BRIDGE IN NIN AFTER THE FLOOD AND DAMAGE OF THE BRIDGE IN 2017

• THREE-DIMENSIONAL MEASUREMENT AND ANALYSIS OF THE UPPER 
BRIDGE IN NIN AFTER THE FLOOD AND DAMAGE OF THE BRIDGE IN 2017

• ANALYSIS OF GEOMETRIC PARAMETERS AND UNDERSEA CONSTRUCTION OF 
THE LOWER BRIDGE IN NIN AFTER THE FLOOD AND DAMAGE OF 2017

• ANALYSIS OF GEOMETRIC PARAMETERS AND UNDERSEA CONSTRUCTION OF 
THE UPPER BRIDGE IN NIN AFTER THE FLOOD AND DAMAGE OF 2017



City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



Segment A

City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



Segment B

City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



Segment C

City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



Segment D

City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



Segment F

City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



City of Nin: 3D monitoring of Upper and Lower City Bridge 
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City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



City of Nin: 3D monitoring of Upper and Lower City Bridge 

after the flood damage in 2017



Measurement of groundwater and sea level in the Euphrasian

Basilica complex in Poreč



Eufrazijeva bazilika u Poreču

Maksimalna zabilježena razina: +119,0 cm n.m.





















Coastal vulnerability index (CVI)

• USGS

a = geomorphology; 

b = shoreline change rates; 

c = coastal slope; 

d = relative sea level rate; 

e =mean significant wave height; 
f = mean tidal range.

Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology



Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology



Table 2 shows the vulnerability categories, while Table 3 shows the vulnerability value associated 

to each variable and the estimated CVI values for each transect (a = Geomorphology, b = Coastal slope, 

c = Shoreline erosion/accretion rates, d = Emerged beach width, e = Dune width, f = Relative sea-level 

change, g = Mean significant wave height, h = Mean tide range, i = Width of vegetation behind the 

beach, l = Posidonia oceanica). 

 
Table 3. Vulnerability value associated to each variable and CVI values for each transect. 

 

Transect a b c d e f g h i l CVI Value CVI Category 

1 5 5 1 3 5 2 4 5 5 1 86.60  

2 5 5 1 4 5 2 4 5 5 5 223.60  

3 5 5 2 4 5 2 4 5 5 1 141.42  

4 5 5 1 4 5 2 4 5 3 1 77.46  

5 5 5 1 3 4 2 4 5 5 1 77.46  

6 5 5 5 4 3 2 4 5 3 5 300.00  

7 5 5 1 4 4 2 4 5 3 5 154.91  

8 5 5 1 4 4 2 4 5 3 1 69.28  

9 5 5 4 4 5 2 4 5 2 1 126.49  

10 5 5 2 4 4 2 4 5 3 1 97.98  

11 5 5 2 4 4 2 4 5 2 1 80.00  

12 5 5 2 3 4 2 4 5 2 1 69.28  

13 5 5 3 3 3 2 4 5 2 1 73.48  

14 5 5 2 3 3 2 4 5 4 5 189.73  

15 5 5 2 3 5 2 4 5 5 5 273.86  

16 3 5 2 4 5 2 4 5 5 5 244.94  

17 3 5 2 4 5 2 4 5 4 5 219.08  

18 3 5 1 4 5 2 4 5 4 1 69.28  

19 3 5 2 3 5 2 4 5 4 1 84.85  

20 3 5 1 3 5 2 4 5 1 1 30.00  

21 3 5 2 3 5 2 4 5 4 1 84.85  

22 3 5 2 3 5 2 4 5 1 1 42.42  

23 3 5 1 3 5 2 4 5 5 1 67.08  

24 3 5 2 2 5 2 4 5 5 1 77.46  
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Coastal Vulnerability Index (CVI) analysis - application of 3D 
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Coastal vulnerability index (CVI)

• USGS

a = geomorphology; 

b = shoreline change rates; 

c = coastal slope; 

d = relative sea level rate; 

e =mean significant wave height; 
f = mean tidal range.

Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology



Djelovanje valova na 

obalu u slučaju 

povećanja morske 

razine
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Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology







Na plaži Sablićevo (Pećine, Rijeka) dolazi do odrona stjenske mase – opasnost za 

korisnike plaže

Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology





Coastal Vulnerability Index (CVI) analysis - application of 3D 
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Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology



https://www.rtl.hr/vijesti-hr/novosti/svijet/3279873/europa-zbraja-posljedice-enormnih-poplava-u-

italiji-8-mrtvih-jedna-zena-poginula-u-bujici-blata-u-vlastitoj-kuci/?galerija=2694477&slika=2898349

Coastal Vulnerability Index (CVI) analysis - application of 3D 

technology



http://www.lokalpatrioti-rijeka.com/vijesti/98-

foto-pogledajte-kako-bi-izgledala-rijeka-kad-bi-

se-razina-mora-podignula-za-3-metra
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13/6/2017 – GF UniRi





nr X Y Z

0 1098.41 1442.92 -0.18

1 1093.83 1454.97 1.71

2 1092.59 1458.38 1.92

3 1092.07 1458.52 2.15

4 1091.97 1458.67 3.02

5 1095.24 1447.58 0.65







Uzdizanje valova (wave runup)
Uspoređene su visine uzdizanja valova za tri analizirane varijante prema klasičnoj Huntovoj (1955) 

formuli i prema recentnoj Poate (2016) formuli za jugo 50 godišnjeg povratnog perioda (HS=2,7m)

U tablici 1 prikazan je proračun uspinjanja valova.
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Thank you for your attention


