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1. Project Title of Network 

Landslides and Cultural & Natural Heritage Network 

2. Name of coordinators (Affiliation and emails)  

Claudio Margottini (claudio.margottini@gmail.com) &  

Vit Vilimeck (vit.vilimek@natur.cuni.cz 

3. List of member organizations  

Dr. C. Margottini, ISPRA, Geological Survey of Italy 

Prof. V. Vilimek, Charles University in Prague, Faculty of Science, Dept. of Physical Geography 

and Geoecology 

Prof. J. Vlko, Bratislava University, Slovack Republic 

Prof. Y. El Saieb, Cairo University, Egypt 

Prof. D. Karnawaty, Gadjah Mada University, Indonesia 

Prof. N. Casagli, University of Florence, Italy 

Dr. P. Bobrowsky, Geological Survey of Canada 

Dr. Nikoloz Vacheishvili, National Agency for Cultural Heritage Preservation of Georgia, 

Georgia 

Prof. Heinz Ruther, University of Capetown, Institute of Geomatic, South Africa 

4. Progress report of activities up to 20 October 2012  

During the 2012 the project had a start up with many international activities. Among them can be 

mentioned: 

Bamiyan. Continuous monitoring in the cliff of Bamiyan valley and pubblication of the new book, 

from Springer. 

Sustainable monitoring of SIQ instability in Petra, Jordan. Petra faces a wide diversity of risk, 

particularly from natural and geological hazards such as earthquakes, floods and landslides. The 1.2 

km long Siq, serving as the only tourist entrance to the site, is especially fragile and needs to be 

addressed and monitored, in order to mitigate the risk of land slide and rock fall.  
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The Siq Stability project will document, monitor and identify unstable areas and slope sectors at risk 

in the Siq, and will carry out long-term monitoring of the slope and consolidate selected areas.  

A monitoring system was established in the SIQ. Such network includes: WiFi net of 2 crack gauges, 

2 Tiltmeters and 2 wire deformometers, all coupled with thermometric and humidity sensors. A 

Meteo station is also settled outside the SIQ area; a total station reflectorless network has been 

establiched on the SIQ and Treasury, looking at more than 700 individual points. The net is 

calibrated with four prims for any of the station positions and, due to this, it is possible to compare 

reflectoreless measurements, after any replacement on site. The instrument is a Leica TM30, with 

mm accuracy in reflectoreless mode and sub-millimeter for prisms measurements. The project has 

also developed a GIS common platform for storing, analysis and management of data, as well as a 

3D computerized model of the Siq and other selected structures, and an extensive and interactive 

virtual tour based on panorama photographs.  

The project is implemented through the UNESCO Office in Amman, in cooperation with the 

Department of Antiquities, ISPRA (The Institute for Environmental Protection and Research), 

geologist experts, the Zamani Research Group (University of Cape Town), as well as Jordanian 

experts in the field of heritage documentation 

Machu Picchu archaeological site (Peru): The dilatometric monitoring of open cracks established in 

2001 under important structures at Machu Picchu continued at all localities. Beside this we check 

each year new landslides in the close surrounding of the archaeological site. Especially the rainy 

period (October – April) is important for landslide evolutions. We plan to visit this area during June 

2014 because small landslides were already announced from the rainy period 2013/14.    

 

National Park of Huascaran in the Cordillera Blanca (Peru). The research of GLOFs (Glacial Lake 

Outburst Floods) continue in the National Park of Huascaran. During 2013 we published our review 

about GLOFs from Cordillera Blanca (Emmer and Vilímek 2013) and a case study from Chucchún 

Valley (Klimeš et al. 2013). GLOFs are closely connected with various types of slope movements 

from the point of view of triggers (e.g. rock and ice falls, landslides from moraines) and usually 

quickly turn from flood into a debris flow because sediments in the valley floor are mobilized. A 

database for GLOFs has been established during 2013 (under the IPL project No. 179). 

 

- Emmer A., Vilímek V. (2013): Review article: Lake and breach hazard assessment for 

moraine-dammed lakes: an example from Cordillera Blanca (Peru). Natural Hazards and 

Earth System Science, 13, 1551-1565, doi:10.5194/nhess-13-1551-2013.     

- Klimeš J, Vilímek V, Benešová M, Bouška P, Cochacin A (2013): Glacial Lake Outburst 

Flood in the Chuchún Watershed, Cordillera Blanca, Peru. In: Margottini C, Canuti P, Sassa 

K (eds.): Landslide Science and Practice, Vol. 6, Springer, 107-111.  



- Vilimek V., Hanzlík J., Sládek I., Šandová M., Santillán N. (2013): The Share of Landslides 

in the Occurrence of Natural Hazards and the Significance of El Niño in the Cordillera 

Blanca and Cordillera Negra Mountains, Peru. – In Sassa K., Rouhban B., Briceno S., 

McSaveney M., He B. (eds.): Landslides: Global Risk Preparedness, 133-148, Springer, 385 

p.                         

Geomorpholical mapping of archaeological site of Zohak (Afghanistan). The site of Zohak 

(Afghanistan) is a unique cultural landscape, belonging to the WHL of Bamiyan. The site is 

composed by walls and houses, some underground, representing a milestone in the history of 

Afghanistan.  

Active geomorphological processes are nowday affetcting the conservation oo earth-brick structures, 

posing a serious threaten to the long term conservation of the site.  

During the 2012 mission major geomorphological processes were identified and mapped. Such data 

were plotted on a orthophoto map reconstructed by the University of Capetown, Institute of 

Geomatic, from stereopair satellite images. 

All the data allowed the realization of an eco-friendly mitigation plan, to be implemented on 2014. 

Landslide hazard assessment and sustainable monitoring techniques for the safeguard of Bizantine 

Monasteries in Georgia. The present project, in cooperation with National Agency for Cultural 

Heritage Preservation of Georgia, is aimed at envisaging the stability conditions of the slope-forming 

rocks of the rock cut-city Monastery of Vardzia (rupestrian city cave in the south-western Georgia), 

finalised to the implementation of a low impact monitoring systems as well as long term 

mitigation/conservation measures policies. A complete field analysis was conducted to reconstruct 

preliminarily, the geometry of the rock cliff (laser scanner acquisition), the characteristics and 

orientation of discontinuities, the main failure modes of potential unstable blocks, the magnitude of 

phenomena and geomechanical parameters of materials.  The potential instability processes and 

mechanisms observed for the entire rock cliff can be referred to different failure modes (or their 

combination):  rock fall; planar rock slide; roto-translational rock slide; wedge and toppling failure. 

Actual and/or potential instability processes in Vardzia monastery is the result of a combination of 

different predisposing factors such as: lithology; presence, frequency and orientation of 

discontinuities vs. slope orientation; physical and mechanical characteristics of slope-forming 

materials; morphological and hydrological dynamics. The adoption of different survey techniques (e.g. 

3D laser scanner, engineering geology and geotechnical field survey, ground base radar 

Interferometry) coupled together are the best solution in the interdisciplinary filed of Cultural 

Heritage protection and conservation policies. The main monitoring techniques available in 

literature have been analyzed in order to select the most suitable for the specific condition of the site. 

Preliminary outcomes will be used for the implementation of feasibility project addressed to 



landslide risk analysis as fundamental management tool of a master plan for sustainable future 

tourist exploitation of the site. 

5. Plan of future activities 

All activities will continue for the next year. 

6. Publication (in Landslides, proceedings, meeting reports, or WEB) 

16-19 October 2012, Vardzia (Georgia) International Workshop on Landslide hazard assessment and 

sustainable monitoring techniques for the safeguard of Vardzia Monastery site 

 

 

 


