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Three-dimensional GIS data incorporates an additional %%
dimension, known as the z-value, into its spatial -
definition (x, y, z). Unlike traditional two-dimensional
GIS data, which only represents horizontal location (x,
y), 3D GIS data includes elevation or height
information through the z-value (ESRI, 2021).

) Create realistic visualizations that improve
mgy spatial analysis and interpretation

Improves collaboration and
communication with non-GIS users

b
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Improve decision-making by providing
greater spatial insights and a more
comprehensive understanding of 4

Elevation &

geographic environments Terrain

N
Disaster Risk
Management
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Environmental
Manitoring

0

Smarter Decisions
Better Outcomes

Urban Planning &
Infrastructure
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HOW DOES IT WORK From GIS Data to 3D insights
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. o Exiirude for
Using ArcScene © buiing Footprn R

o Apply Rule Packages
for Materials

Add Urban
Elements

Finding the Exact Location
Creating the Footprint
Giving them Height/Z (Extruding)

Using Rule Packages

Creating Different Urban Elements

(6

ArcGIS Pro Find Location Create Extrude Apply Rule Add Urban
(ArcScene) Footprint Height (Z) Packages Elements

Exporting the Scene

@ EXPORT THE SCENE

Making Different Frames A NS

Image 3D Scene  Web Scene
(PNG, JPG) (SLPK) (Web Share)

Exporting the Animation



USING 3D GIS IN NATURAL DISASTER STUDY

Before
Disaster

After
Disaster

Generating Different Scenarios for the
Probable Disasters

Showing the Under Risk Areas (Buildings
& Infrastructures)

@ Planning for Safe Places and Evacuation
- Networks

Planning for New Construction

Designing Based on Real Data Landform
& Topography




ROLE OF 3D GIS IN FLOOD SCENARIOS

= Presenting the Areas Located in
High-Risk Flood Zones

= Making Water Depths by Extruding
the Flood Data Polygons

= Accurately Showing the Inundated
Areas and the Depth of Inundation

= Camera is Placed at Different Angles

Water Depth (m)

to Show the Extension of Flooding 2 e o, PR

05-1.0

(Like a Video Captured by a Drone e - > B

2.0-3.0
>3.0

During Flooding)




DEVELOPING FLOOD SGENARIOS by WV GISTC
VIEWSHEDS

S N . Showing Different Flood Intervals (10-year, 25-year,
™ :% 4. 50-year, 100-year, and 500-year) in a Community.
‘é’% The Inundated Areas are calculated, and the

flooded areas are presented.

Accessible Through WV Hazard Library & WYV Risk Explorer.

wv H a Za rd L i b ra ry Visualize 3D and 2D flood models at the community and building level scales.
3D Movies

Search the document and visual media library for hazard
information.

Hazard Library

% Community-scale 3D floed movies for a major 1% annual
50D 5o
m chance (100-year) storm.

Floo Visu‘im 71



https://www.wvfrf.org/library/?typeID=14&view=standard&sortfield=Title&sorttype=asc
https://www.wvfrf.org/wvre/visualization/home/

Camden on Gauley,

Hampshire Unincorporated Area
Webster County

Rainelle,
Greenbrier County

Keystone, McDowell County

White Sulphur Springs,

Northfork, McDowell County :
Greenbrier County

Clendenin,

Island Creek, Logan County K ha Count
anawha County

Richwood, Nicholas County
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Clendenin, WV
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.i ’ J I_ - ..L ... .. ‘ | . : =
o .ﬁ‘ - g /"3 ‘;_

- -
7> 2 S £ 23 |
ond inisinthe 4% Annual F% Cha ( /’N probability of flooding at least once over 30 years
N = o 3
_ . o i — .




-

Clendenin, WV
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FEMA 0.2% Annual Chance (500-year) Clendenin, WV
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DEVELOPING FLOOD SGENARIOS by WV GISTC
3D FLOOD MODELING

pra A Flood Animation is made in ArcGIS Pro to show a 100-year or 500-year
00 6 6 Floodin a Community. It highlights flood depths and Inundated Buildings,

ke Roads, and Critical Infrastructures.

Accessible Through WV Hazard Library &

4 WV Risk Explorer.

Y% VHOO‘@“VI@ and avimationll
are powerful tools for
Visualizing flood hazards.
They allow local communities
to see the real-world impact 4

of a flood, providivg clarity
that techvical 2D maps
oftew fail to convey.

WV Hazard Library

Search the document and visual media library for hazard

information.



https://www.wvfrf.org/library/?typeID=1&view=standard&sortfield=Title&sorttype=asc
https://www.wvfrf.org/wvre/visualization/home/

WHAT GOMES FIRST in 3D MODELING

Opening a New Local Scene and
Selecting a Basemap

Using 3D Basemap OR Footprints?

e
3D Basemans Footprints
v' Useful for a quick, 3D accurate scene v" Not a very quick method for large scale areas

Precise location and height of the Buildings Precise location and height of the Buildings

Can be Placed on 2D Imagery

XN X

v
v"  Non-real topography (not imagery)
v

Cubic and simple buildings, all in Variety in colors, shapes, and textures of
the same color the building



STARTING THE PROCESS...

Data

Summary Diate Web
A Data Set & Category ] %+ Download =
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Extruding them to have Using Rule Packages to add texture.
3D Buildings. B ——

Explore s Basemap y Measure Infographics
= v To XY Data v v v

Clipboard Layer Selection Inquiry Labeling Offline

ore v

l - 0 scene B Layout  [E] map [ wwacp x Symbology - Kan
Filkld | height Form
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pe Ulit 4z Face Enable
I Culling . Lighting

Drawing Order
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Attribute Table it
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T Dota Engineering

Depth Priority

Data Design

f the features’ base.

Selection
¥ Label

cacaf
lue as a flat ® Labeling Properties..

[m————————

Animation Timeline P2 Symbology

Where can we get Rule Packages? v Found in ArcGIS Online



https://wvgis.wvu.edu/searchResults.php?headerSearchCategory=all&Keywords=building%20footprints
https://www.arcgis.com/home/search.html?restrict=false&sortField=relevance&sortOrder=desc&searchTerm=type%3A+rule+package#content
https://www.arcgis.com/home/search.html?restrict=false&sortField=relevance&sortOrder=desc&searchTerm=type%3A+rule+package#content

GCONTINUING THE PROGESS...

Making a Water Depth Layer
] Vector

v’ Easy conversion of the depth layer from raster to vector
v" Thousands of polygons are created
v Each polygon can be extruded based on its depth value (height)

= Produces a large and heavy file
= Takes longer to load
= The animation may NOT be very smooth

] Raster

No conversion is required
Should be placed on a new ground surface generated from the DEM E
All the structures should be placed on the new surface
Produces a smoother and more realistic appearance

SN X

Creating a new surface can sometimes be challenging
The units of the surface and raster layer must match
Structures should be checked to ensure correct inundation depth




MAKING an ANIMATION

Project Map Insert Analysis View Edit Imagery (Share Help
o 3k Edit Update 9 7 | Current: | 00:209%)
[ [ [ = o Delete Gl Zoom Tog | Duration: | 01:5
- m O r e I m e I n e O I S a N b e X Delete All |3 Properti 4P b
Display Create Edit Playback

Animation
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Timeline

Timeline
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Title Paraqrapl Image

Overlay
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Edit: Selection: Playback: 14 B CJ [3 Filter @M Camera MMlayer % Weather Gallery View: Compressed Overlay: § SnapKeys
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3- Once the desired camera angle is selected, click “Update”.
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v Keyframe Gallery = mmm OwPthe carnera and other values for the selected keyframes from the active map view. { 1

Gif Courtesy: https://commons.wikimedia.org/wiki/File:Flip_Book_Movie_v2.gif




MAKING an ANIMATION

4- Images, shapes and texts can be easily added. ==

Current: | 00:29.99 5= l -
: | 01:50.990 . 2
Duration: | 01:50.999 | & b I Common Movie (B
L. 4 14 p b

T = Bl =

5 Playback 5 Manage
_ Title Paragraph | Image
[ [l Scene X & Layout
5 - M u tl p e ex po rt +| Automatically scale overlay size to export resolution B R
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Clendenin_2
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easily shared across :

N oy Image  Watermark  Full Screen
TIFF image seq (.tif)

Image

"__ > . Dynamic Text
PNG image seq (.png) i \

different platforms.

Map Time  MapRange  Viewpoint I Residential in 100-year Floodplain
v Advanced Movie Export Settings
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Edit: Selection: Update Delete X Ignore
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Snap Keys
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2% White Sulphur Springs, Greenbrier County

Rainelle, Greenbrier County

Shepherdstown, Jefferson County Clendenin, Kanawha
County, (500-year,

) Under Process)
Clendenin, Kanawha County

Harpers Ferry, Kanawha County

\ R Island Creek, Logan County

i

When the Waters Rise

Marlinton, Pocahontas County
MARLINTON, WEST VIRGINIA
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