
SEEING IS BELIEVING:

VISUALIZ ING FLOOD RISK

T H E  PA  F L O O D  R I S K  T O O L  &  3 D  PA  F L O O D  I M M E R S I V E  E X P E R I E N C E



Flooding is the most 
devastating and costly natural 

hazard in Pennsylvania

The dynamic nature of flood 
risk highlights the importance 

of interdisciplinary 
approaches—combining 

hydrology, data science/3D 
technologies, policy, health, 

food security, and community 
impact.
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PA  F L OO D  RI S K  TO O L F U NC TI O N AL I TY

Address Search Zoom to County
Click on a Point 

to View 
Dashboard

Change 
Basemaps

Create reports
View/Download 

DFIRM

Links directly to 
FEMA Changes 
Since Last FIRM 

app 

Access LOMAs & 
LOMRs
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DFIRM 
DOWNLOAD



PA  FL O O D  
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PA  FL O O D  
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S U SQ U EH A NN A  
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A ND  WAR N IN G  
S YS T EM



SFWRS





 Building centroids, flood inundation, flood actions, and flood control structures





W H AT  E L S E  
C A N  W E  D O  T O  

H E L P  P E O P L E  
S E E  F L O O D  

R I S K ?



F L O O D  E V E N T  
D ATA  PA C K AG E S :

W E  N E E D  YO U R  
F L O O D  E V E N T  

D ATA !



W H AT  T Y P E  O F  DATA?  

DATA

• AERIAL PHOTOS

• DRONE IMAGES

• HIGH WATER MARKS

• DAMAGE ASSESSMENTS

• BUILDING FOOTPRINTS

• PARCELS

• BUILDING ELEVATIONS

• PRIVATE CAMPS

• PRIVATE CAMPGROUNDS

• PRIVATE VENUES

• PLACES PEOPLE CONGREGATE FOR 

RECREATION



3D PA Flood Risk Pilot Project 
Experience
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Virtual Reality
Augmented Reality

Mixed Reality

Immersive Technologies

23



6-
DOF

Why 
Virtual 
Reality?

It is all about 
“presence”. A 

peculiar sense of 
“being there” 

unique to virtual 
reality

With VR, the 
gap between the 

real and 
mediated 

experience is 
very small

VR is far more 
psychologically 
powerful than 
any medium 
ever invented
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Credit: Thank you to Pejman Sajjadi for creating the slides



HOW VR WORKS?

The brain tends to treat VR experiences as real

You can break the rules!
You can do dangerous tasks

You can change your body (e.g., 3 arms), age, etc.

You can distract the brain to not feel pain

You can go back and forth in time

You can save tremendous amounts of costs

By breaking the rules, you can teach concepts 
impossible in other mediums

25

Why 
Virtual 

Reality?



KEY AFFORDANCES OF VR

Interactivity Spatial 
Presence

Social 
Presence

Embodiment
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Funding

27

Funded by FEMA Region 3 through a Cooperative 

Technical Partnership Grant



6.53

Purpose

To demonstrate to stakeholders 
the reality of flood risk in a 3D 
environment and to expand the 
capabilities of the PA Flood Risk 
Assessment Tool. 



Development

Overview of the City

On the Ground
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ArcGIS CityEngine
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Autodesk Maya -> Unity
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3 D  FL O OD  RI S K  VI S UAL I ZATI O N

Flood View App View



HAZARD 
MITIGATION 

HUB







H A ZA R D M I T I GATI O N  H U B



THANK YOU!
Patrick Dudas

pmd19@psu.edu

Maurie Kelly

mck4@psu.edu

Thanks also to steve kocsis cambria 

county

mailto:pmd19@psu.edu
mailto:mck4@psu.edu
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