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Hurricane Irma, 2017

$172b, 134 deaths



Harvey, 2017

$108b, 70 deaths

Sandy, 2012

$170b, 147 deaths

Andrew, 2009

$48b, 65 deaths

Katrina, 2005

$172b,  1833 deaths

LA Quake, 1994

$45b, 57 deaths

Drought, 1988
$42b, 5000 deaths



Mitigation Monitoring Forecasting



Integrated ComputableAccessible

BIG DATA



Information System

✓ Disaster Communication

✓ Decision Making

✓ Large Userbase - 300K users

✓ Big Data (50GB/day)

✓ Optimized User Experience

✓ Generalized Infrastructure

IFIS



RIVER COMMUNITIES



5-day Flood Outlook Real-time Flood Conditions

Custom Rainfall Maps

Real-time Drawing of Raster

Seasonal Flood Forecast

Custom Rainfall Mosaic

High-res Grid Drawing



FLOOD INUNDATION MAPS



Decision Support Systems

Serious Gaming



Socio-economic Score Visualization

Resilience and Vulnerability Analysis



Potential Loss and Damage Estimation



MULTI HAZARD TOURNAMENT

Serious Gaming for Participatory Decision Making



MULTI HAZARD TOURNAMENT

Serious Gaming for Participatory Decision Making



Scientific Visualization

Data Analytics



Canvas / WebGL

Client-Side ProcessingFLOW VISUALIZATION



Canvas / WebGL

Client-Side ProcessingFLOW VISUALIZATION



Reflections and refractions

Water waves - simulation

Shadows from light sourcesFLOOD VISUALIZER



FLOOD VISUALIZER

360 Photo

WebGL / GPU



Real-time Inundation Maps



ROUTING / DIRECTIONS

DURING DISASTERS



Cyber Learning Systems

Gaming with AR / VR 



REMOTE INTERACTION

DEMO

FLOOD MAP FLIGHT SIMULATOR



Dynamic Objects

Static Objects

Levee/Dam

River System

GAME PHYSICS

VIRTUAL REALITY



VIRTUAL REALITY

DEMO



Webcam

Augmented Projection

AUGMENTED REALITY

MARKER DETECTION

Marker



Augmented Projection

Table

Marker

AUGMENTED REALITY

MARKER DETECTION



AUGMENTED REALITY

DEMO



Distorted Projection of Scene

Heads-up Displays

IMMERSIVE REALITY



FLOOD ACTION VR



Intelligent Systems

ML and AI



Structured Knowledge



Natural Language 

Processing

Knowledge Engine



Predefined Questions

Scientific Knowledge Base

IFIS Data Resources & Tools

IFIS Functions and Interfaces



Smart Assistants



Smart Assistants



Google Home

Ok Google let me talk to Flood AI

Amazon Echo

Alexa ask Flood AI …

what is the flood condition for Iowa City at 5pm tomorrow

Smart Devices



Next Generation Devices

Holography



Google Glass



Holography





What’s Next?



What is next for Flood AI?

Brain Computer Interface

Many devices available ($80-$300)

e.g. Emotiv Epoc+

Bone Conduction Headphones

Flood Knowledge by Thought

MindFlood



Thank you

Ibrahim Demir

ibrahim-demir @ uiowa.edu

http://hydroinformatics.uiowa.edu


