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Summary Report on Presentations from the webinar on "Risk Reduction for 
Cultural Heritage Sites", 28 May 2025 

 

Introduction 

The webinar on "Risk Reduction for Cultural Heritage Sites" was organized on May 28, 2025 

by the "Regional Education and Research Center on Earthquake Risk Management and 

Resilience for West and Central Asia (RCECWA)", "United Nations Educational, Scientific 

and Cultural Organization (UNESCO)", "College of Civil Engineering of Fuzhou University 

(FZU)" and "International Institute of Earthquake Engineering and Seismology (IIEES)". The 

opening remarks were given by Kambod Amini Hosseini, President of IIEES and Director of 

RCECWA; Soichiro Yasukawa, Chief of Disaster Risk Reduction Unit at UNESCO; Bruno 

Briseghella, Dean of the College of Civil Engineering of Fuzhou University and Saini Yang, 

the Executive Director of Integrated Research on Disaster Risk (IRDR). The importance of 

paying special attention to the protection and conservation of cultural heritage against natural 

hazards was emphasized in their remarks. Following this, invited lectures were presented, and 

a summary of these presentations is outlined in this report. 

 

A Systematic Approach for Evaluating the Seismic Vulnerability of Heritage Sites (Mohsen 
Ghafory-Ashtiany, IIEES & RCECWA) 

The lecture, focused on the vulnerability of cultural heritage sites, particularly in countries 

like Iran, which possess rich cultural assets but face significant risks due to their location in 

seismically active regions. Many of these heritage sites, constructed using traditional 

materials like adobe and brick, are especially susceptible to damage from natural hazards and 

the effects of climate change. Ashtiany highlighted several key challenges, including 

fragmented risk reduction strategies, lack of coordination among stakeholders, and poor 

heritage management practices, all of which hinder effective protection efforts. To address 

these issues, he proposed a systems-based and sustainable approach. This includes structural 

reinforcement of historic sites, comprehensive digital documentation, increased community 

involvement, continuous site monitoring, and stronger policy frameworks supported by 

international cooperation. This approach is based on the concept of a "System of Integrity," 

which emphasizes holistic, interdisciplinary, and inclusive methods that integrate technical, 

social, cultural, environmental, and governance factors. 

Mohsen also introduced a multidimensional model of heritage analysis, comprising 

dimensions like technical (such as structural behavior and regulations), social (including 

public engagement and social capital), and cultural (focusing on authenticity, intangible 

values, and sensitivity to cultural context). He concluded by advocating for a shift from one-

dimensional, isolated efforts to interconnected, community-based, and evidence-driven 

strategies that ensure the resilience and preservation of cultural heritage in the face of new 

challenges. 

 

Seismic Assessment of the Leaning Tower of Pisa (Camillo Nuti, Roma Tre University & 
FZU) 

Camillo Nuti focused on the structural behavior and preservation efforts surrounding the 

Leaning Tower of Pisa, one of the most iconic monuments in the world. He began by 
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expressing gratitude to UNESCO and highlighting the needs for international collaboration 

between Iran, China, Italy, and other countries. He outlined the historical and engineering 

challenges of the tower, which began leaning shortly after construction started in the 11th 

century due to soft foundation. Over centuries, various stabilization methods were 

attempted—including counterweights, soil removal, and even soil freezing—with mixed 

results. 

In the late 20th and early 21st centuries, more effective interventions were carried out, 

leading to a reduction in the tower’s tilt from 5.5 to about 4 degrees. Professor Nuti discussed 

the collaborative research carried out by several European universities, including dynamic 

monitoring and numerical modeling of the tower. The team used sensors to analyze the 

tower’s response to environmental and seismic forces and found that soil-structure interaction 

significantly affects its behavior. Their models also revealed construction errors from the past 

and allowed for improved understanding of the structure’s dynamics. In conclusion, Camillo 

emphasized the importance of scientific research, long-term monitoring, and engineering 

innovation in preserving heritage monuments. The Leaning Tower of Pisa now serves as a 

successful example of how historical structures can be stabilized through interdisciplinary 

cooperation and modern engineering techniques. 

 

Seismic Assessment and Retrofitting of Heritage Buildings (Maria de America Bendito 
Torija, DRR Unit, UNESCO) 

Maria de America's lecture was about the intersection of disaster risk management and 

cultural heritage preservation, highlighting the challenges and responsibilities of protecting 

heritage structures in disaster-prone environments. Drawing from her experience in the 

Disaster Risk Management Unit at UNESCO, she emphasized the importance of integrating 

cultural heritage considerations into national and local disaster risk reduction (DRR) 

strategies. She argued that heritage sites are often left out of emergency planning, yet they are 

critical for social cohesion and identity, especially in post-disaster recovery. Their protection 

is not just about conserving buildings, but about safeguarding the cultural continuity of 

affected communities. Bendito Torija stressed the necessity of inclusive and multisectoral 

approaches, involving communities, governments, and experts from various disciplines. 

The lecturer also addressed climate change as an escalating threat, urging for policies that not 

only respond to disasters but proactively reduce risks by assessing vulnerabilities in cultural 

heritage assets. She advocated for the use of risk-informed decision-making tools, capacity 

building, and the documentation of both tangible and intangible cultural values as part of 

resilience planning. In conclusion, Maria de America called for a shift in thinking: rather than 

viewing heritage as a passive victim in disasters, it should be seen as an active resource for 

resilience, helping societies to recover and rebuild with a stronger sense of identity and 

continuity. 

 

Seismic Assessment of Tulou Buildings in Fujian Province (Bruno Briseghella, FZU) 

Bruno’s lecture was related to the behavior and seismic protection of those structures built 

with traditional materials and methods that are highly prevalent in many parts of the world. 

He introduced the concept of the "curve of yielding," highlighting the critical need to study 

and safeguard these constructions due to their widespread use. Remarkably, approximately 

30% of the world’s population lives in adobe or other traditional earth-based structures, with 
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that number rising to around 50% in developing countries. These buildings are also present in 

affluent regions such as southern France, showing their broad historical and cultural 

significance. Briseghella discussed the vulnerability of these structures to seismic activity, 

especially in countries like China, where such construction has a long legacy—tracing back 

over 3,000 years to the Tang Dynasty. He emphasized the presence of these structures in 

seismic-prone zones in China, including the old town of Lijiang and the Tulou clusters in 

Fujian province, serve as prominent examples of such vulnerable yet culturally vital 

architecture. 

A case study featured a traditional circular Tulou structure, built roughly 300 years ago, 

analyzed by researchers from Shanghai University and West Virginia University. This large 

earthen structure, with timber reinforcements and internal wooden elements, exemplifies the 

complexity and uniqueness of such architecture. A key issue raised was the uncertainty in 

material properties—a significant challenge in analyzing historical buildings. Limited testing 

data necessitates careful assumptions when modeling mechanical performance. To address 

these challenges, Bruno presented various analysis techniques. Physical testing methods like 

shake-table experiments are useful but resource-intensive. Therefore, numerical modeling—

particularly the Finite Element Method (FEM) and Equivalent Frame Method (EFM)—has 

been explored. While FEM is highly detailed, it demands more computational power and 

precise input parameters. EFM, on the other hand, is more efficient and suitable for larger or 

preliminary studies, making it an effective tool for nonlinear seismic analysis of these 

complex structures. The lecturer concluded with reflections on future strategies for seismic 

protection and emphasized that about 20% of all masonry heritage involves earthen 

construction, and over 150 sites are partially or wholly composed of these materials. This 

reality underlines the necessity for continued development of computational models, in-situ 

testing, and innovative protection systems. 

  

Enhancing Seismic Resilience of Heritage Structures (Mansour Ziaefar, IIEES & RCECWA) 

Mansour’s lecture focuses on a value-based approach to retrofitting historical buildings, 

especially in seismic zones. He emphasizes that technical solutions alone are not enough—

rehabilitation must involve collaboration between engineers, architects, archaeologists, and 

policymakers. A major challenge is the lack of a single authority to approve retrofitting plans, 

which may cause complexity in decision-making. He warns against the false belief that 

historical buildings are disaster-proof just because they’ve survived for centuries. In reality, 

these structures are vulnerable due to aging, environmental damage and earlier modifications. 

Their value today lies in their cultural and historical significance, which society aims to 

preserve. 

Retrofitting often involves a trade-off: improving a building’s structural safety may harm its 

historical, archaeological, or aesthetic value. He proposed a method that starts with 

identifying both heritage and survival needs. Multiple retrofitting options are then assessed 

for cost, safety, and heritage impact, with final decisions made collectively by experts and 

stakeholders. Case studies show that even technically sound solutions can be rejected if they 

compromise heritage too much. For instance, a museum with high monetary value could not 

be retrofitted with modern isolation systems due to the risk to its cultural integrity. In other 

cases, less invasive methods like steel or carbon fiber were preferred. In conclusion, he 

mentioned that retrofitting should aim for the least damaging solution that still improves 

safety and make a balance between structural survivals with long-term heritage preservation. 
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Seismic protection of historical buildings through Vibration Barrier, VIBA (Pierfrancesco 
Cacciola, FZU)  

Pierfrancesco presented a non-invasive approach to seismic protection for heritage structures, 

particularly focusing on monuments and earth-based structures. He emphasized the need to 

preserve historical integrity while enhancing seismic safety. The lecturer introduced methods 

that do not physically alter the protected structures, such as passive seismic shielding through 

environmental modifications and nearby structural interactions. 

Case studies highlighted the application of this technique on heritage pyramids in Egypt, 

where traditional retrofitting was impractical. Using dynamic interaction between a protective 

device and the foundation soil, significant stress reduction was achieved without directly 

modifying the monument. Numerical models and scaled tests validated the effectiveness, 

achieving up to 16% reduction in seismic response. The research shows promise for 

optimizing protection while minimizing physical intervention, especially in fragile or soil-

based structures. 

 

Post Disaster Needs Assessment (PDNA) in the Culture Sector (Kambod Amini Hosseini, 
IIEES & RCECWA) 

Kambod introduced the challenges in Post-Disaster Needs Assessment (PDNA) in the culture 

sector and presented the new approaches and methodologies to address these issues. He 

emphasized that after disasters like earthquakes, accurate data collection is essential for 

effective recovery and reconstruction planning. However, local government data is often 

unreliable, as it may be exaggerated to secure more resources. Furthermore, cultural and 

social aspects are frequently neglected in assessments. To address this, the UN, EU, and 

World Bank developed standardized PDNA guidelines, first launched at the 2015 Sendai 

Conference. In this context, PDNA typically begins one to three months after a disaster and 

includes a multi-sectoral evaluation of damages, losses, and recovery needs—ranging from 

physical infrastructure to economic and social impacts.  

He highlighted Iran’s experience following the 2019 nationwide floods, where the lack of 

national PDNA guidelines led IIEES to adapt international methods for local conditions, and 

introduced 19 national guidelines in different sectors that can be used after each disaster. The 

culture sector posed significant challenges due to the diversity and value of its tangible and 

intangible assets. Effective PDNA in this area requires baseline data, site-specific 

assessments, and expertise in conservation. Assessments must account not only for physical 

damage but also for economic losses (e.g., disrupted cultural events and services) and long-

term impacts (e.g., migration of cultural practitioners, loss of traditions). Strategic planning 

should ensure reconstructed sites are resilient and aligned with local identity and climate. 

Recovery strategies should include sustainable development, community participation, and 

phased budgeting. To reduce errors and streamline assessments, IIEES developed a PDNA 

application, enabling sector-specific data entry and automatic calculations. Work is ongoing 

to enhance its usability for field surveys. 

 

Seismic Assessment of Historical Timber Buildings (Shaofei Jiang, FZU) 

Shaofei addressed the structural weaknesses and preservation challenges of traditional timber 

architecture in earthquake-prone regions. These heritage buildings, while culturally 
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significant, are often susceptible to seismic damage due to aged materials, weak joints, and 

heavy infill panels. He emphasized the importance of detailed structural assessments using 

non-destructive testing and simplified models to identify risk factors. The lecturer also 

highlighted practical retrofitting strategies—such as concealed reinforcements, improved 

anchoring systems, and infill reduction—that can enhance seismic resilience while preserving 

architectural authenticity.  

Shaofei underscored the necessity of balancing engineering solutions with cultural heritage 

values, advocating for context-specific interventions that respect the original design and 

historical value of the structures. 

 

Culture in Emergencies: Case Studies from the Heritage Emergency Fund (Joseph Heap, 
CLT, UNESCO) 

Joseph presented the organization's approach to protecting cultural heritage during 

emergencies, with a focus on natural disasters and conflict zones. He emphasized that cultural 

heritages—both tangible and intangible—are often at risk during such crises, affecting not 

just historical sites and collections, but also the identity and resilience of local communities. 

UNESCO’s strategy involves engagement at all stages of emergencies (before, during, and 

after), integrating heritage protection into broader humanitarian, security, and recovery 

efforts. The framework is guided by the 2015 Strategy and its 2016 Addendum, aiming to 

prevent cultural loss, support recovery, and embed heritage considerations in disaster risk 

reduction and humanitarian assessments. Key priorities include improving risk 

understanding, strengthening governance and policy, fostering intersectoral cooperation, 

enhancing preparedness, and supporting recovery through capacity building.  

He also highlighted the role of the Heritage Emergency Fund (HEF), which finances strategic 

responses and training programs, such as a recent 2024 workshop following an earthquake, to 

equip first responders and heritage professionals. He concluded by stressing the importance 

of regional collaboration and tailored responses, using case studies from Syria and other 

affected areas to illustrate the ongoing need for a networked, inclusive approach to heritage 

protection in emergencies. 

 

Seismic Assessment of Rocking Structures (Alessandro Contento, FZU) 

Alessandro's presentation was related to the seismic safety and protection of protostructures 

— structural elements like freestanding columns, minarets, and other non-engineered or 

heritage components that do not conform to modern design codes. These elements are 

modeled as rocking rigid bodies, using simplified assumptions to capture their seismic 

behavior such as rocking, sliding, and uplift. He highlights several protection strategies, 

including base isolation, added masses, and active control systems. Each has its advantages, 

and their effectiveness depends on the specific context. Tools like rocking response maps, 

collapse thresholds, and fragility curves are used to evaluate how well these strategies 

perform under increasing seismic intensity. 

A key advancement discussed is the move from 2D to 3D modeling, which better captures 

complex motions like twisting and more accurately reflects real earthquake behavior. 

Experimental validation confirms that 3D models often outperform 2D ones in predictive 

accuracy. The lecturer concluded by emphasizing the value of combining simplified dynamic 
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models with probabilistic tools to optimize protection strategies, especially for heritage 

conservation. 

 

Seismic Assessment and Retrofitting of Buildings with Historical Value: The Challenge of 
Validation (Abdolreza S Moghadam, IIEES & RCECWA) 

Abdolreza introduced the challenges of retrofitting heritage sites. He began by highlighting 

the key role of IIEES in guiding scientific assessment and reporting projects through a clear 

and methodical process. He then discussed the retrofitting procedure for heritage structures, 

which often contain unknown or hidden elements. Limited uncovering is conducted to gather 

information about structural components such as chimneys and foundations. This data helps 

shape effective retrofitting strategies. Nonlinear and sensitivity analyses are used to assess 

how uncertainties influence structural performance. These tools help identify the variables 

with the greatest impact, enabling the selection of retrofitting schemes that minimize risk and 

preserve structural integrity. Techniques such as advanced modeling and material testing are 

also employed. The objective is to ensure that the designs remain as elastic as possible, 

avoiding unpredictable nonlinear behavior. 

In conclusion, he emphasized the importance of a coordinated and technically sound 

approach. the method relies on a combination of technical tools, expert insights, and 

stakeholder collaboration to ensure the successful retrofitting of both ordinary and 

historically significant buildings. He highlights the key role of model verification, 

construction material and their behavior in proper analysis of historical sites for retrofitting. 

 

A Multi-Dimensional Vulnerability Assessment of Heritage Sites, Considering Tangible and 
Intangible Factors (Erfan Firuzi, IIEES & RCECWA) 

Erfan delivered a presentation on assessing the vulnerability of heritage sites from a seismic 

perspective. His talk emphasized the importance of considering both tangible and intangible 

factors in the ranking of these culturally significant landmarks. He began by highlighting the 

crucial role heritage sites play in preserving cultural identity, community cohesion, and local 

economies, particularly through tourism. Given these values, their protection is a priority for 

both communities and governments. He then discussed the list of heritage sites in Iran and 

presented examples of damage sustained by these sites during past earthquakes. He continued 

by introducing the available approaches to enhance the resilience of heritage sites, which fall 

into two categories: single-structure analysis and large-scale analysis. While single-structure 

analysis provides detailed assessments and retrofitting solutions for individual buildings, 

large-scale analysis aims to prioritize sites by evaluating broader regional hazards and 

vulnerabilities, thereby guiding more effective resource allocation. 

Next, he introduced a three-step process for ranking heritage sites from a seismic perspective, 

based on seismic hazard, structural vulnerability, and intangible factor assessment. He also 

discussed the application of this approach to Iranian heritage sites. Among the findings, 

Tabriz Bazaar was identified as the most vulnerable heritage site due to its high seismic 

exposure and significant intangible value, whereas the Lut Desert ranked lowest, having no 

structural elements and minimal intangible risk. To conclude, Erfan noted that this was a 

preliminary framework, with future improvements planned. These include refining 

vulnerability functions, incorporating additional intangible indicators, and expanding the 



 

 7 

model to address multiple hazards beyond earthquakes. The ultimate goal is to support 

decision-makers in prioritizing retrofitting efforts and allocating resources more effectively 

for the protection of heritage sites. 

 

Open Discussions and Closing Remarks 

At the end of the webinar, participants’ questions were addressed by the lecturers, and the 

idea of promoting collaboration among the webinar organizers was discussed. Follow-up 

meetings were also approved to outline potential areas of collaboration in the future 


