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Background

* Interacting with data in 3D is gaining popularity — Value of leveraging
3D to communicate flood risk is well known - Barriers from historic
perspective include:

e Limited availability of 3D data
e Costs of data acquisition

e Sharing 3D data/maps through the web required administrator rights for
application installation on a given PC (Google Earth, ArcGlobe, ArcGIS
Explorer)

e Sharing outputs from ESRI ArcScene were videos (not a GIS)
e Limitations/costs of disk storage
e Limitations/costs of server infrastructure




Example of Flood Visualization (circa 2011)




Why Now?

v’ Availability of 3D data has increased
v'Costs for data acquisition decreased

v'Breakthrough’s in 3D web-GIS offerings through ESRI
v'Easier to share data/maps

v'Costs of disk storage have decreased

v'Cloud computing provides configurable horsepower at
decreased costs



What is 3D GIS and
AR?

e 3D GIS - 3D Geographic Information Systems (3D GIS)
are systems for structuring and managing 3D spatial
data and are capable of handling 3D geometry
structures and performing onto them basic spatial
analysis functionalities of a GIS.

 Augmented Reality - An enhanced version of reality
created by the use of technology to overlay digital
information on an image of something being viewed
through a device (such as a smartphone camera).



https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-0753-5_4083
https://www.merriam-webster.com/dictionary/augmented%20reality

3D GIS and Augmented Reality Technical
Requirements Leveraging ESRI Platform

3D GIS Augmented Reality
e ArcGIS Online Account (Authorized e ArcGIS Online Account (Authorized
to Publish Content) to Publish Content)
e ArcPro 2.2 or higher e ArcPro 2.2 or higher
e Spatial Analyst Extension & 3D e Spatial Analyst & 3D Analyst
Analyst Extension Extension

e Download and Install AUGEO
for 10S (iPhones and iPads)



Critical Datasets for Communicating Flood
Risk in 3D and AR Environments
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Related Data

e Maryland’s iMap: https://data.imap.Maryland.gov
* Building Footprints

* LiDAR Data

e Aerials and Other Base Map Data



https://data.imap.maryland.gov/
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e Depth Grids for 1% Annual Chance
 FEMA’s Map Service Center: https://msc.fema.gov/portal/home



https://msc.fema.gov/portal/home

Developing a
3D View from
Depth Grid
Data — Data
Processing &
Publishing
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Create 3D flood level from the raster by )
projecting the flood layer, and deriving a 3D flood level from the projected raster.

the 3D flood level on ArcGIS Online (AGOL) by

e After sharing the scene layer to your AGOL account, go to the layer in AGOL and
press the button

* Go to the published layer and press to view the 3D layer in a
web scene

e Step through comparable process to publish building footprints



Developing a 3D View from
Depth Grid Data — Publishing the

Application
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* Create a depth grid point for each
building footprint.

e Usingthe
create a new raster that
reflects the overlap between
the building footprint polygon
and the depth grid raster.

Using the ,
create an array of points that
represent depth values of

water elevation throughout
the building footprint (retain
the water depths via the
GRID_CODE field).

Using the ,
create one point per building
reflecting the maximum height

Developing an Augmented Reality of water along the building, a

per the 1% annual chance

View from Depth Grid Data — Data floodplan.
Processing




Developing an Augmented
Reality View from Depth Grid
Data — Publishing the Data

* Prepare depth grid points for AuGeO

e Using the Feature to 3D by
attribute tool, the point layer was
converted to a 3D layer with Z-
values enabled.

e Publish the point layer to ArcGIS
online as a feature service and
made publicly available.
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Lessons Learned

Depth Grid data developed as part of non-regulatory risk map products can be integrated into 3D and
augmented reality applications with relative ease

COTS software exists that’s capable of building 3D web applications viewable through a web browser,
no installation required, no programming required

Becomes an effective means of communicating the potential severity of flood risk to the public,
beyond “I'm in or I’'m out” 2D or Plan View

Using ESRI platform — 3D data and applications can be published via ArcGIS Online and do not have to
consume internal system resources

Solution does require understanding of principles and concepts of Geographic Information Systems
(GIS). Best to start basic and scale up with more data and increased functionality over time




Limitations of Data/Applications

THE DATA AND APPLICATIONS DEVELOPED FROM
DEPTH GRIDS SHOULD BE USED FOR RELATIVE
LOCATION ONLY AND SHOULD NOT BE THE SOLE
REFERENCE FOR DETERMINING ONE’S MANDATORY
PURCHASING REQUIREMENT FOR FLOOD INSURANCE
AS PART OF THE NFIP

AUGEO — THE ACCURACY OF THE GPS PRESENT ON
THE MOBILE DEVICE/TABLET WILL EFFECT HOW WELL
THE DATA RENDERS INSIDE THE APPLICATION. IT CAN

ONLY DISPLAY POINT FEATURES, NO LINES OR
POLYGONS

DEPTH GRID DATA IS VARIABLE BETWEEN
COMMUNITIES (NOT ALL COUNTIES ARE COMPLETE
COVERAGES). TERRAIN DATASETS CAN CAUSE
RENDERING OF 3D VIEWS TO BE MISLEADING
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What if Depth
Grids aren’t
available for your

Community

FEMA’s Hazus -

https://www.youtube.com/watch?v=8CNtSAXoRIk



https://www.fema.gov/hazus
https://www.youtube.com/watch?v=8CNtSAXoRIk

nat’s Next?
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When preparing for emergencies, for example when
developing flood response plans, identifying flood risk,
locating st risk critical infrastructure and especially
communicating with the public, 3D visualization can add
tremendous valus to your arganization.

Explore

3D maps (scenes) make it much easier to communicate the
risk out 1o local floodplain and hazard mitigation planners,
decision makers and the public - -
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» celect aflood level in the 3D scene by clicking on the
bookmarks atthe bottom.

» celect the same flood level in the upper right of the
dashboard.

The festures in red are the sffected buildings st that flood
level. On the right you see for each flood level

« number of buildings thst are sffected
= totsl area that is flooded
s estimated loss potentis

Exposure

135,668 ft?

Comments and feedback ars apprecisted

3D Solutions Team

Damage

$1.283M

Prototype only, not real data - https://maryland.maps.arcgis.com/apps/opsdashboard/index.html#/f12d5cd378e0496a9127c6cf8a502eb1



https://maryland.maps.arcgis.com/apps/opsdashboard/index.html#/f12d5cd378e0496a9127c6cf8a502eb1

Data, systems, and applications
are enhanced for 3D and AR

using ESRI platform Summa ry
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Critical Facilities

pilOtr then Scale Up Other HMP Data




Links

FEMA Flood Map Service:
https://msc.fema.gov/portal/home

Local Government 3D Basemaps:
https://solutions.arcgis.com/local-government/planning-and-development/basescenes/

Flood Impact Analysis:
ht'?ps://community.esri.com/people/GvanMaren-esristaff/blog/ZO19/02/06/beta-reIease-of-3d-f|ood-impact-
solution

3D GIS Overview from ESRI:
https://www.esri.com/en-us/arcgis/3d-gis/overview

Blog on 3D from ESRI:
https://www.esri.com/arcgis-blog/products/3d-gis/3d-gis/ar-for-your-gis/



https://msc.fema.gov/portal/home
https://solutions.arcgis.com/local-government/planning-and-development/basescenes/
https://community.esri.com/people/GvanMaren-esristaff/blog/2019/02/06/beta-release-of-3d-flood-impact-solution
https://www.esri.com/en-us/arcgis/3d-gis/overview
https://www.esri.com/arcgis-blog/products/3d-gis/3d-gis/ar-for-your-gis/
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