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JRC Natech Activities

• Identification of vulnerable equipment, 

scenarios and consequences

• Site surveys for Natech damage 

assessment (e.g. Japan, China)

• Statistical analysis of accident data

• Lessons learned and recommendations

• Natech trainings (e.g. Natech Workshops)

• Natech database: eNatech

• Natech risk assessment and mapping 

framework: RAPID-N
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RAPID-N

• Web-based, publicly available decision-support tool for 

Natech risk assessment and mapping 

http://rapidn.jrc.ec.europa.eu

• Unites natural-hazard damage estimation and consequence 

analysis in one tool!

• Features

 Easy and quick data entry

 Automated data estimation

 Rapid and scalable analysis

 Visualization
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Methodology

ConsequenceDamageNatural Hazard

Natural Hazard

Parameters

Hazard Map

- Probabilistic

- Deterministic

Site Data Process Unit Data

Hazard 

Parameter 

Estimation

Methods

Damage

Probabilities

Historical Data

- Hazard Parameters

- Damage States

- Observed Damage

Fragility Curves

Consequences

Natech Risk

Risk Receptor Data

- Land-use

- Population

Manual Input

Risk States



5

Modular Structure

Plants AssessmentScientific Hazards
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Scientific Module
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Scientific Module
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Scientific Module
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Property Estimation Framework
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Property Estimation Framework

Building Blocks Tool Kit Model
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Property Estimation Framework

• Minimizes data input

• Estimates missing data

• Provides extensibility

• Custom properties

• Custom estimators

• Increases flexibility

• Dynamic model building

• Uses most suitable estimators

• Recursively

• Exhaustively
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Plants Module
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Hazards Module
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Risk Assessment Module
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Risk Assessment Module
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Data Availability

• Global coverage

• > 21,000 earthquakes (> M 5.5)

• > 56,700 earthquake catalog data

• > 12,000 ShakeMaps

• > 5,500 industrial facilities*

• Refineries

• Power plants

• > 64,500 plant units*

• Storage tanks

* Not publicly available
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Data Availability

• > 375 properties

• > 590 property estimators

• Implemented methodologies

• U.S. EPA RMP Offsite Consequence Analysis

(U.S. EPA, 1999)

• Preliminary Natech Risk Assessment in Urban Areas

(Cruz and Okada, 2008)
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Consequence models

• Source term

• Instantaneous release

• Release from a hole

• Pool Evaporation 

• Atmospheric dispersion

• Based on U.S. EPA ALOHA model

• Bouyant / Dense

• Rural / Urban

• D stability, 3.0 m/s wind / F stability, 1.5 m/s wind

• Chemical-specific: Ammonia, Chlorine, Sulfur Dioxide

• Fire/Explosion

• Vapor Cloud Fire

• Pool Fire (Point source, Solid-surface)

• BLEVE

• Vapor Cloud Explosion (TNT-equivalent, Multi-energy)
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Resources

rapidn.jrc.ec.europa.eu/media/references/RAPID-N_Manual_1-0.pdf

doi:10.1016/j.jlp.2013.10.004 doi:10.1016/B978-0-12-803807-9.00010-3
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Application Areas

• Rapid local and regional natech risk analysis 

• Land-use and emergency planning

• Identification of infrastructures at risk

• Preliminary damage and consequence assessment

• Early warning
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Ongoing and Future Research

• Extension to other natural hazards (Floods, Lightning)

• Extension to other industrial facilities (Pipelines)

• Automated Natech damage and consequence 

assessment (Natech Alert)

• Multiple-scenario analysis

• Integration with ADAM

• Domino effects

• Consideration of risk receptors 

• Statistical analysis of natech data (Fragility Functions)
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Pipeline Natech Risk Assessment

• Prototype completed in 2016

(JRC Technical Report JRC101463)

• Pipeline-specific entities

• Pipeline

• Pipeline Segment

• Point of interest (POI)

• Pipeline-specific data

• Damage states

• Fragility functions

• Properties

• Property estimators
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Pipeline Natech Risk Assessment

• Pipeline-specific features

• Overlapping segments

• Auto-segmentation

• Automated POI generation

• Impact zone consolidation
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Flood Natech Risk Assessment

• 1st phase completed in 2016

(MAHB-ECHO AA 2015-2016)

• Collection of scientific and technical knowledge

• Methodologies

• Hazard data sources

• Equipment vulnerability

• Consequence analysis

• Gap analysis

• Modifications

• Further development
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Flood Natech Risk Assessment

• EFAS/RAPID-N interoperability

(JRC Technical Report JRC105055)

• Benefits

• Flood hazard data for natech risk 

assessment

• Natech risk data for emergency 

management

• Flood forecasts  Natech Alert

• Data sharing between JRC systems
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Outlook
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New Version

• Prototype is completed (NATECH WPK 984)

• Features

• Object-oriented code base

• Fully documented

• Modern architecture

• Stand-alone data definition/estimation framework

• Data abstraction layer (advance query, DB-independent)

• Simplified record definition syntax

• Improved user interface

• Responsive 

• Mobile friendly

• Advance data estimation/analysis
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New Version
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RAPID-N

• Integrated natech risk assessment framework

• User-friendly interface

• Publicly available (web application)

• Rapid regional and local analysis

• Ready-to-use data

• Data estimation (minimum data input)

• Extensible structure (easily customizable)

• Dynamic model building

• Regularly updated
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