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MAEviz Presentation Overview

• MAEviz Overview

• MAEviz Demonstration

• MAEviz as a MAE/NCSA Cyberenvironment 

Partnership
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What is MAEviz?

• MAEviz is an extensible network aware application and 

environment

• MAEviz integrates spatial information, data, and visual 

information to perform risk assessment and analysis.
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MAEviz Benefits

• MAEviz is a tool to coordinate planning and event 

mitigation, response, and recovery

• MAEviz provides framework to add new data and 

algorithms or update existing data and algorithms

• MAEviz connects the latest research and engineering 

practices to practitioners and decision makers

• MAEviz provides a mechanism to analyze “What if”

scenarios

• MAEviz is Open Source
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MAEviz Basic Design

• MAEviz primary goal is to analyze and visualize 

independent data sources 

Data Visualization

Analysis

Execution

• MAEviz leverages other Open Source Projects

Ktable
sourceforge.net/projects/ktable/

geotools.org/
eclispe.org/rcp jasperreports.sourceforge.net/vtk.org/

JFreeChart
sourceforge.net/projects/jfreechart

http://sourceforge.net/projects/ktable/
http://geotools.org/
http://eclispe.org/rcp
http://jasperreports.sourceforge.net/
http://vtk.org/
http://sourceforge.net/projects/jfreechart
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The MAEviz Model

Hazard 

Definition

Inventory 

Selection

Fragility

Models

Damage 

Prediction

Decision 

Support

• Inputs - Hazards, Inventory, Fragility Models

• Output - Damage Prediction, Reporting, Decision Support

• MAEviz Implements Consequence-Based Risk Management (CRM)

.

.
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MAEviz – Quick View

Main Window

Synchronized Data 

Views

2D & 3D Views

Result Charting

Style Editor

Data Catalog

Scenario Browser
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MAEviz - Analysis View

• Easy to understand the analysis workflow

• User configurable analysis defaults

• Users can run multiple analyses simultaneously 
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MAEviz Analyses - Overview

• Approximately 40 Analyses to-date 

• Analysis Types Include:
– Building

– Bridge

– Hazard

– Lifeline

– Socioeconomic 
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Building and Bridge Analyses

• Bridge

– Cost Benefit Analysis *

– Damage

– Functionality

– Repair Cost *

– Retrofit Cost Estimation *

• Building

– Cost Benefit Analysis *

– Direct Economic Damage

– Liquefaction Analysis 

(HAZUS)

– Liquefaction Analysis 

(Memphis, TN only)

– Non-Structural and Content 

Damage (generalized)

– Repair Cost *

– Retrofit Cost Estimation

– Structural Damage

* Unique to MAEviz
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Decision Support & GIS Analyses

• Decision Support

– Equivalent Cost *

– Multi Attribute Utility *

– Network Based Seismic 

Retrofit Analysis *

– Utility Analysis *

• GIS

– Aggregate features to 

regions

– Digital Elevation 

Model Slope Map

– Overlay: Intersection

* Unique to MAEviz
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Hazard and Lifeline Analyses

• Hazard

– Create Scenario Earthquake

– Generate Liquefaction 

Potential Index (LPI) Map 

(Shelby, TN)

• Lifeline

– Buried Pipeline Damage 

– Electric Power Facility 

Damage (HAZUS Style)

– Electric Power Plant Loss

– Electric Substation Damage

– Potable Water Facility 

Damage (HAZUS Style)

– Utility Network Builder *

– Water Tank Damage

* Unique to MAEviz
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Socioeconomic Analyses

• Socioeconomic 

– Business Content Loss

– Business Interruption Loss

– Business Inventory Loss

– Fiscal Impact *

– Household and Population Dislocation

– Shelter Requirements

– Short Term Shelter Needs

– Social Vulnerability *

* Unique to MAEviz
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MAEviz Reporting

• Multiple Report Types

• Generates PDF, HTML, Excel, … 
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Data Aggregation 

Monetary Loss by Census Tract

Injuries ($) by Census Tract

Deaths ($) by Census Tract

• Building Dataset
– Memphis Building Inventory (w/out 

single family homes)

• Event
– Magnitude 7.9 Earthquake at 

Blytheville, AR

• Analysis
– Equivalent Cost Analysis

• Death = $5,000,000 per

• Injury = $1,500,000 per

• Function loss = $100,000 per sq. ft. per 
day
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Save Scenarios and Analysis Templates

• Scenarios are automatically saved with all user 

input and preferences

• Scenarios can be published for peer review

• Analysis templates can be saved with settings

• Users can change one parameter and compare 

results 
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Current Efforts

• Temporary Housing Algorithm

• HAZUS Data Integration

• HAZUS Lifeline Analyses

• Dynamic Traffic Modeling

• Analysis Validation Framework

• Data Provenance

• Common Visualization Layer 

• Custom Report Generation 
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MAEviz Demonstration

Chris Navarro
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Outline

• Social Vulnerability Analysis (planning)

– Determine highly vulnerable areas based on 

demographic information

• Building Damage Analysis

– Compute physical damage to determine economic loss

• Economic Loss & Population Dislocation

– Compute economic loss to determine population 

dislocation
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Social Vulnerability Demo
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Structural Damage Key Points

• Structural Damage Analysis

– Inventory 

• RES3 structures

– Hazard 

• 7.9 Blytheville event

– Demonstrating inverse analysis development

• Starting from damage (the result), we need a hazard input

• Result Comparison

– Damage with and without hazard uncertainty

– Select fields to compare
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Damage Analysis Demo
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Economic Loss & Dislocation Key Points

• Economic Loss

– Demonstrating forward analysis development

• Start at building damage with uncertainty and work forward to 

Economic loss

– Adjust loss for inflation

• Population Dislocation

– Economic loss with hazard uncertainty

– Demographic information

• Explore distribution of attributes

– Mean, Sum, etc of attribute fields

– Display histogram
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Economic Loss & Dislocation Demo
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Questions?

• We are available afterwards for live 

demonstrations or other questions.



Mid-America Earthquake CenterMid-America Earthquake Center

MAEviz as a MAE/NCSA 

Cyberenvironment Partnership

Jim Myers
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Cyberenvironments Recognize 

‘Amdahl’s Law’ for Scientific Progress

Data discovery
Translation
Experiment setup
Group coordination
Tool integration
Training

Feature Extraction
Data interpretation
Acceptance of new models/tools
Dissemination of best practices
Interdisciplinary communication

Data production Processing power Data transfer/storage !
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Cyberenvironments

Mosaic and Cyberenvironments

• Mosaic
– By early 1990s, the internet had a 

wealth of resources, but they 
were inaccessible to most 
scientists

– Individual publishing

– Browsing versus retrieving

– See “Web 2.0 ... The Machine is 
Us/ing Us”

• Cyberenvironments
– By the early 2000’s, the internet 

and grid had a wealth of 
interactive resources, but they 
were inaccessible to most 
scientists

– Individual information models

– Fusion versus gathering See “The Machine is Us/ing

Us”! Michael Wesch



Mid-America Earthquake CenterMid-America Earthquake Center

Digital Observatories

Observe

Model
Publish

Explore

Understand

Researchers

Policy 

Makers
Students

Citizens

From Basic 

Research to 

Societal 

Impact
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Analysis/Assimilation

Quality Control

Retrieval of Unobserved 

Quantities

Creation of Gridded Fields

Prediction/Detection

PCs to Teraflop Systems

Product Generation,

Display, 

Dissemination

End Users

NWS

Private Companies

Students

Linked Environments for Atmospheric Discovery

DYNAMIC OBSERVATIONS

Models and Algorithms Driving Sensors

Project/Provenance Organizer
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recipe

ingredients

cake

proposal

wastriggeredby

Making

desert

funding

Cake baking

The 

Baker

NSF

The 

Oven

used
wasgeneratedby

used

used

wascatalyzedby

wascatalyzedby

wascatalyzedby

The Open Provenance Model: 
NCSA, Pacific Northwest National Laboratory, U. Utah, U. Southampton, the 
International Provenance and Annotation Workshop series

Semantic Web Implementation 

within NCSA’s Tupelo 

Framework
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Digital Preservation

• Part of the EU SHAMAN effort to develop robust 

preservation systems

IRoDS

SDSC/SHAMAN

Distributed Records Management Framework

NCSA

ASCII

Binary
XML

e.g. Word 

1.0

Logic Data 

Model

DFDL 

Format 

Descriptors

Defuddle
MultiValent

Browser

Format Interpretation Content Presentation

U. Liverpool
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Conclusion

• MAEviz modular and extensible and can support other 

analyses and hazard types (water, wind, etc.)

• MAEviz is a next-generation collaborative environment to 

link research and engineering to decision makers

• MAEviz represents new era of analysis and risk 

assessment tools

• Continued open source development will only improve the 

capabilities available to the community

• MAEviz is a platform for continuing community 

development in risk mitigation analysis

• We are available afterwards for live demonstrations or 

other questions.
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