[bookmark: _GoBack]Table 1: Non-exhaustive presentation of the accessible web-tools and platforms for Multi-Hazard Risk Assessment
	Name /Organisation
	Software desktop or  standalone application /plugin Qgis / Web portal
	Import your files/
Download results 
	Provided Database
/case studies and /or data sets
	Hazards (e.g. Cyclones
Earthquakes
Floods
Landslides,
Multiple)
	Display or visualization/cross over/ indicators/pre-calculation/
calculation

	Type of approaches
	Reference

	OpenQuake Platform, Engine and Tools,  GEM Foundation
	Desktop computer, OpenQuake engine, GEM’s QGIS plugin.
	yes/yes
	GEM Building Taxonomy Tools
	earthquake
	calculation
	Seismic hazard and risk calculations; web-based platform that offers an interactive environment in which users can access, manipulate, share
and add data, and explore models and tools for integrated assessment of earthquake risk.
	Silva et al., 2014;   Pagani et al., 2014 ; Silva and  Horspool, 2019

	risk.EFEHR,  EFEHR,  hosted at the EUCENTRE
	Web access to databases +web services: 1) to access the data available and 2) 
web services to access the data, models and files stored in the various GitLab repositories, making use of the GitLab API
	Non yet,  use of own data coming soon /yes
	Exposure data and models for European residential; fragility and vulnerability models for classes of European buildings;…
	earthquake
	interactive map viewers,   pre-computed results 
	Physical damage and loss for residential, commercial and industrial buildings (and their occupants) has been calculated by combining stochastic catalogues obtained from the seismic hazard model, with a ground motion model logic tree, a regional model of site response, and with physical vulnerability and exposure models. The calculations are undertaken with the OpenQuake-engine; Provide exposure data and models; fragility and vulnerability models for classes of European buildings; site response data and models at European scale; earthquake scenario models;
	Crowley et al., 2021a ; 
Crowley et al., 2020b ;
Crowley et al., 2018;  Danciu et al., 2018

	PREVIEW Global Risk Data Platform
	Web portal
	Non/yes
	Yes,  wide range of partners
	all
	visualize, download or extract data on past hazardous events, pre-calculation
	pre-calculated  scenarios
	Giuliani and Peduzzi (2011);  https://preview.grid.unep.ch

	Prevention Web, UNDRR
PEOPLES framework
	Matlab© programming,
Download and used like any other software desktop freely accessible and downloadable: Tool-for-Disaster-Resilience-Quantification-of-Communities (github.com). 
	
	convert the results into shapefiles or other geographical formats,  interactively visualize attribute data and shapes of each community system

	
	visualized and
downloaded results
	loss of functionality on the building portfolio due to the earthquake, landslide, and flood hazards, Resilience-Based Risk (RBR) approach,  decision-making tools, visualizing the resilience results; Data on past hazardous events, population, capital stock, economic indicators distribution and risk from natural hazards can be visualized and downloaded. Probabilistic hazard and risk models have been developed for earthquake, tropical cyclone wind and storm surge, tsunami and river flooding worldwide, for volcanic ash in the Asia-Pacific region and for agricultural drought in parts of Africa.
	PEOPLES framework;  https://www.preventionweb.net/

	Capra,  CEPREDENAC,  UN ISDR,  IADB,  The World Bank,  GFDRR
	Several  desktop software’s for each hazard
	Yes/yes
	Latin America specific datasets
	earthquake, tsunami, volcano
	calculation
	Modeling and analysis tool of different types of natural hazard; CAPRA-GIS is a geographic information system developed by ERN-AL, which is oriented to probabilistic risk calculations.
+ tools   exposure  and vulnerability curves
+ for natural hazards (earthquake, tsunami, volcano)
	https://ecapra.org/
 Gill et al. 2009

	Disaster Risk Management Knowledge Centre (DRMKC/JRC)
	Risk Data Hub software
	Non, use of own data coming soon
	Many data sources to compose its own datasets
	all natural hazards, the technological and man-made
hazards
	Display/ Map viewer / cross over

	Pre-calculation, make accessible  research results,  access exposure and vulnerability assessments (useful for risk reduction), as well as historical events catalogue (post-event) to analyses empirical vulnerabilities;  decision
support system that integrates spatial data along with statistical analysis.
	https://drmkc.jrc.ec.europa.eu/risk-data-hub#/
Antofie et al., 2018 ; Antofie et al., 2020

	INFORM RISK (DRMKC/JRC)
	Web portal
	Non/yes
	Many data sources
	Earthquake,
Tsunami,
Flood,
Cyclone wind, Storm surge,
Drought
	Display/ Map viewer/ assessment is made through hazard-independent indicators
	INFORM index score;   Fixed thresholds at the level of categories; information on global distribution of countries by INFORM Risk classes, income group and regions followed through the 10-year trend. The same approach is used for all three dimensions of INFORM Risk: hazard & 
Exposure, Vulnerability and Lack of Coping Capacity
	http://www.inform-index.org/
Marin-Ferrer et al., 2017

	Italian Risk MAps (IRMA) is a web platform of the Italian Civil Protection Department (DPC), developed by Eucentre
	web platform
	Non
	seismic risk of the Italian territory,  Italian territory at municipality scale
	earthquake
	Calculation of damage levels (from D1 to D5) of the European Macroseismic Scale (EMS) (Grünthal 1998);
Damage –to-risk matrix
	IRMA uses OpenQuake (GEM)  as a calculation engine and, combining the different exposure databases with all the possible sets of fragility curves, the user can produce maps of conditional damage (i.e. the return period is selected) or unconditional damage (i.e. an observation time window is selected)
	Borzi et al. 2018; Dolce et al. 2019a; Faravelli et al. 2019

	Aye et al., (2015); prototype web-GIS (Geographic Information System) decision support platform
	Not accessible: open-source geospatial software and technologies, particularly the Boundless (formerly
OpenGeo) framework and its client side software development kit (SDK)
	-
	datasets
	floods and landslides
	 Visualization of a new measure (e.g., relocation) in the alternative scenario; Decision Making Module /calculation  alternative scenario
	risk management strategies through an interactive participation approach, decision support tool;  selection of alternatives is based on one of the Multi-criteria Evaluation (MCE) methods; from risk scenario to ranking of alternatives;  criteria ( social, economic and environmental criteria, with either qualitative or quantitative type) to evaluate the proposed alternatives
	Aye et al., (2015)

	HAZUS-MH (Multi-Hazard)
FEMA
	Software desktop, HAZUS-MH uses ESRI software to run its calculations and is an extension for ArcGIS Desktop
	Yes/yes
	Yes for United  States. For the Tsunami Module, users must supply their own hazard data for analysis
	earthquake, hurricane, tsunami and flood
	Calculation / United States data can be viewed interactively online via Online Hazards Maps
	Loss estimation methods and data are obtained from referenced
sources tailored to fit the framework of the methodology ; loss estimation method with respect to each hazard; Extensive national databases are embedded within
Hazus
	FEMA (2004)  its last methodological update
version, HAZUS-MH 4.2 (FEMA 2018) 
https://github.com/nhrap-hazus

	RiskScape 1.0 (no longer supported)
 RiskScape 2.0 (under
development) 

	1.0 Desktop application
2.0  open source programming languages and complies with Open Geospatial Consortium (OGC) standards that support an engine for spatial analysis of risk
	Yes,
customize risk models and the data that feeds into these models
	User datasets
	earthquake, volcanic ashfall, flood, wind, and tsunami
	calculation
	calculate consequences to people, buildings, infrastructure
	https://niwa.co.nz/natural-hazards/research-projects/riskscape-software 
King, Andrew & Bell, Rob. (2005);  Schmidt et al., 2011

	InaSAFE
	OpenStreetMap and InaSAFE with QGIS plugin.
	Yes/yes
	Initially the focus of activity was in Indonesia,  adopted for use in many other countries - it is not ‘Indonesia specific’
	flood, tsunami, volcano, earthquakes
	Calculation, aggregation feature in InaSAFE to summarise the impact summary results for smaller areas such as administration districts.
	An Impact Function (often abbreviated to IF) is software code in InaSAFE that implements a particular algorithm to determine the impact of a hazard on the selected exposure. Running an impact function is done when you have prepared all your input data, defined your analysis extent and wish to now see the impact outputs.
	
InaSAFE project (http://inasafe.org) 

	RAPID-N
	Web portal
	Non/yes
	Yes, several database
	hazardous substances, fires, and explosions at critical chemical infrastructures
	 Visualization, pre-calculation and calculation.
	risk assessment module (main) responsible for hazard damage and probability calculation, consequence modeling, natech risk estimation, and risk mapping tasks; Damage classification of HAZUS;  Fragility curves are X‐Y plots relating a hazard parameter (e.g. PGA) to the damage probability of a structure for a certain damage state (U.S. FEMA, 1997).
	https://rapidn.jrc.ec.europa.eu/,  RAPID-N User's Manual (Girgin, 2011)

	Thinkhazard! GFDRR and WB
	Web portal
	Non/non
	Yes,  published hazard data, provided by a range of private, academic and public organizations
	River flood 
Urban flood 
Coastal flood 
Earthquake 
Landslide 
Tsunami 
Volcano
	Visualization of maps with Intensity threshold value (High, Medium, Low) for each hazard
	Concern only hazard and do not calculate damages or risks; presents likelihood of different natural hazards affecting an area (very low, low, medium and high), provides guidance on how to reduce the impact of these hazards, and where to find more information.
	Think Hazard; 
ThinkHazard! Documentation (gfdrr.github.io)
S. Fraser et al. 2016

	TURNkey platform
	Web portal in development, coming soon
	Yes/yes
	Yes, European databases
	earthquake
	Calculation of risk scenario and using Bayesian approaches
	Include existing tools like SELENA, Bayesian approaches for RDN;  multi-sensor-based earthquake information system Earthquake Early Warning (EEW)  Rapid Response to Earthquakes (RRE)
	https://earthquake-turnkey.eu/

	Rapid Analysis and Spatialisation Of Risk (RASOR).
	Software desktop / Web portal
	Yes /yes
	Data sets of the  case study areas in the project ( (Haiti, Indonesia, Italy, Netherlands and Greece)
	Landslide, flood, earthquake, coastal flooding from storm surges or tsunmis  …
	calculation
	A scenario-driven query system simulates future scenarios based on existing or assumed conditions and compares them with historical scenarios.
Characterizing vulnerability into a multi-hazard context, taking into account direct and indirect damage;
selection of suitable libraries of stage-damage curves, including the HAZUS-MH database (www.fema.gov/hazus);  damage curves included in the RASOR libraries;  damage-frequency curve is drawn for the total losses;  calculation of flood risk
	Rudari et al., 2015 ; Arrighi et al. 2018

	CEDIM ( still under development)
	Web portal
	No/seem no
	Initially for Germany, currently  datasets developed in the project for others areas (Indonesia, Chile, Japan, US, …)
	mainly earthquakes & tsunamis;
	Calculation and Event rapport, shaking map
	Damaged Buildings, affected population exopsed to MMI, vulnerability maps show the degree of loss resulting from a hazard as a percentage.  Risk is expressed in expected monetary losses from a certain disaster type for a certain time period (so far, only regarding dwelling assets). Risk maps show the spatial allocation of risk, i.e. the expected damage or monetary loss for a certain time period.
	Müller et al., 2006
https://www.risklayer-explorer.com/
https://www.cedim.kit.edu/



Abbreviations: 
Center for Coordination of Natural Disaster Prevention in Central America (CEPREDENAC), 
United Nations International Strategy for Disaster Reduction (UN ISDR), 
Inter-American Development Bank (IADB) 
Spanish Fund for Latin America and the Caribbean (SFLAC),
Department of Foreign Affairs and Trade of the Australian Government, and the Global Facility for Disaster Reduction and Recovery (GFDRR).
