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Main objective



Objective

Cost-effective low-carbon technological solutions for 
prevention, preparedness, response and recovery through 
building back better and integration with Shelter tools 
(the Decision Support System and Data Resilience 
Dashboard).
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Highlights



• Six solutions and tools that provide a robust 
technological basis for improving the protection, 
resilience and sustainability of Cultural Heritage 
buildings and sites for the different Disaster Risk 
Management phases (prevention, preparedness, 
response and recovery through building back better). 

• End-users requirements addressed.

Highlights
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Key challenges



Key challenges

• Address heritage materials, structures and sites 
specificity and requirements.

• Meet the great variety of needs of the Open Labs.
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Main outputs



Early Warning System (EWS)

Conceptual model of the Multi-hazard Early Warning 
System tailored for each Open Lab.

Phase of DRM & hazard: preparedness.

Role in Shelter: baseline document for 
implementing EWS tools.



Solutions Portfolio

148 solutions including a Life Cycle Analysis and Cost 
Benefit Analysis together with a prioritization tool.

Phase of DRM: prevention, preparedness, response and 
recovery, as well as emergency phase.

Hazards: floods, storms, wildfires, heatwaves, 
subsidence, earthquakes.

Role in Shelter: feed Decision Support System.

Prioritization 
Index

DRM phase Emergency Prevention Preparedness Response

Hazard Heat waves Flooding Earthquakes Subsidence Wildfires Storm

Building Function (1) Function (2)

Soft Low

Yes n/a

No

Building: 

Façade Material Components Carpentry Colour/finishing

Roof: Material Volumetry Components

Structure: Material Structural 
system

Public zone: Pavement/
material

Natural 
species

Path/
Gradient

Implementation 
time

Positive aspects:

Energy Water Waste Material

N/A N/A N/A

Hicyilmaz et al. 2012, Seismic Performance of Dhajji Dewari
Yasukawa, 2016, A Holistic Approach Towards International Disaster Resilient Architecture by Learning from Vernacular Architecture
Carabbio R, Pieraccini L, Silvestri Sand Schildkamp M (2018) How Can Vernacular ConstructionTechniques Sustain Earthquakes:The 
Case of the Bhatar Buildings. Front. Built Environ. 4:18. doi: 10.3389/fbuil.2018.00018
Ortega, 2015, Seismic-resistant building practices resulting from Local Seismic Culture

Description
Timber laced masonry construction is common in Mediterranean countries such as Italy, Greece and Turkey, and other places around 
the world such as Pakistan. It consists of timber framing as a grid with diagonal elements masonry walls. Timber frames placed among 
masonry elements add ductility to the structure. The grid construction absorbs lateral loads as well. As a result, the structure shows 
safer behavior under seismic loads.
This style is common in many places, with names such as: Kashmir’s dhajji dewari,  “colombage” in France, “fachwerk” in Germany, 
Material
Timber structural frames and infill masonry

Other aspects: 
Negative aspects:

A structural system that is known and utilized in several 
cultrual heritage areas in different styles
Timber and masonry, which are natural materials are only 
relevant hotspots for this solution.
Creates protection against earthquakes.

In some locations problems in the material and workmanship supply to 
build back deters users from keeping the structure
 Due to use of biomass, biogenic carbon release should be considered 
during LCA.

References

Life cycle impacts
Recycling/circularity

N/A

Non-life cycle impacts

Reusable Part

Impact radius Building

Disruption of 
occupance/use [days]

Low

CO2 emissions Low

Parc / natural 
environment

Long time Pictures

Cost Low

Effectivity Permanent solution

Maintenance Medium

Recyclable Part

Impact on protected 
HB

Adaptive solution

Type of AS Vernacular
Technical 
requirement

Timber Laced Masonry construction

Recovery & BBB

Action Scale Building  stabilization 

Impact on cultural 
value: 

Reversibility



Immersite

Simulation tool.

Phase of DRM: prevention.

Hazards: floods.

Role in Shelter: awareness and training.



Rapid Damage Assessment 
Technologies

Automatically compute the delineation of areas impacted 
by floods and fires in a short amount of time and estimate
severity and the impacted elements.

Phase of DRM: preparedness, response, recovery.

Hazards: floods, wildfires.

Role in Shelter: feed Data Resilience Dashboard.



Crowdsourcing solutions 
Chatbot: structured data collection process to improve 
in-field forces management and citizen awareness.

Social media module: to extract meaningful disaster-
related information of the ongoing situation and 
allowing the creation of a curated list of historical 
events.

Phase of DRM: prevention, preparedness, response 
and recovery.
Hazards: floods, storms, wildfires, heatwaves, 
subsidence, earthquakes.
Role in Shelter: feed Data Resilience Dashboard.
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Conclusions



Conclusions

• Useful tools for Cultural Heritage managers that can 
be tailored to specific needs.

• Four Disaster Risk Management phases and six 
hazards covered.

• Implemented in user-friendly tools.

• High scientific impact.
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