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Show-and-tell: watershed puzzle
(Toronto and Region)

s Jean-Paul Boudreau todll  Following
- " RUDeanofArt

Dr. Claire Oswald and our water science team
@sci_rendezvous @RySciDean
e @clairejoswald @RyersonGeo
@RyUrbanWater
Thanks @clairejoswald @RyUrba : : ~a
Claire J. Oswald are having fun playing with the 3d
i watershed puzzle you gave us!

Toronto watershed puzzle. 3D print
@ClausRinner in @RyersonGeo.
@RyUrbanWater @TRCA_Monitor
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Show-and-tell: watershed puzzle
(Central Lake Ontario)

Claus Rinner (2 ClausRinner - Aug 3
& Central Lake Ontario has quite a "puzzling" geography! 3D printed for
@CLOCA1 I @CLOCA_Flood GIS team
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Show-and-tell: larger, multi-part
prints (Oak Ridges Moraine

Claus Rinner
ClausRinner

2-piece #3Dprint of Oak Ridges Moraine
(shown on @RyersonGeo hallway carpet;)
200km to 50cm wide; 25x z-exaggeration

2 3 EEESan

B:29 PM - 20 Apr 2016
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Show-and-tell: cityscapes
(Ryerson campus)

8 Claus Rinner x

New #3Dprinted @RyersonU campus with
proper baseplate. #SLC bldg added from
updated @Open_ TO data. Made
@RyersonGeo!

6 13 CZEFYEAER 2
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Show-and-tell: thematic
“mapS”

Claus Rinner [@ClausRinner - Mar 3

& #3Dprint of density of air pollutant releases in Toronto, NPRI 2007 data
from article at geospatialhealth.netindex php/gh/a. ..

4 In reply to Claus Rinner
Claus Rinner @ClausRinner - Mar 3

@ (@ClausRinner .. illustrates how sensitive Kernel density technique in GIS
[ spatial analysis is to search radius parameter (here: 1km)
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Howto — desktop 3D printing

Material Extrusion

The most commeonly used technology in this process is Fused deposition modeling
(FDM)

Fused deposition modelling (FDM), a method of rapid prototyping: 1— nozzle ejecting molten material (plastic), 2 — deposited
material (modelled part), 3 — controlled movable table. Image source: Wikipedia, made by user Zureks under CC Attribution-Share
Alike 4.0 International license.

http://3dprinting.com/what-is-3d-printing/

f* LulzBot TAZ 5 | LulzBot.com X \+

€0 a lulzbot.com/st

Suited for Intermediate Users

LulzBot TAZS5

3d printing techniques + | 17
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Howto — processing geospatial
data (DEM) for 3D printing

- GTADEM bg/
Geological Survey of
Canada

Various boundary files

* ArcGIS/QGIS raster
processing and
visualization

* Export as greyscale
image and use of
translator script or
direct import

E abstract.txt - Notepad - B8

File Edit Format View Help
Abstract:

A hydrologically conditioned Digital Elevation Model has been developed for
the Greater Toronto Area of southern Ontario and for Lake Ontarioc. The model
has been developed from 1:50 @@ National Topographic Data Base data onshore
and Canadian Hydrographic Service bathymetric point data for Lake Ontario.
Terrain specific interpolation and drainage enforcement techniques within the
ARC/INFO TOPOGRID software module were used to interpolate the data to a grid
cell of 3@ m. Verification of the model demonstrates that elevations are
correct to plus or minus 3 m. This digital elevation model is suitable for
the automatic delineation of watersheds. This report documents the
development of the model included on this compact disc.

The model was developed as part of the Geological Survey of Canada Oak Ridges
Moraine National Mapping and Hydrogeology programs in conjunction with the
Ontario Ministry of Natural Resources and the Canadian Hydrographic Service.
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Howto — processing geospatial
data (DEM) for 3D printing

¢ QGIS plugln DEMto3D i DEM 3D printing > IEH

Layer to print

. nam  niimnar -
e STL file format
0 X: 578269.828 Y: 4871455.026
- b) - O X: 627580.0 Y: 4832035.0
* Printer’'s 3D viewer
I view ®
a] : : Cura-12.08 Model size
File Toels Machine Espent Help
Basic | Advanced | Plugins | Stert/End-GCade Spacing (mm): 0.2 Minimum recommended 0.2 mm
f‘““"_ — — D 43 Size: Width (mm): [262.8 Lenght (mm): 328.73
ayer height (mm! 0.25] I
Ehr:‘lhw:knn.:(mml 1 %{?_u:_ﬁ:_‘%%%%ﬁ%? Scale: 1: [150000
e Exaggeration terrain
Bettern/Tep thickness (mm) 1 A el i
FillDensity (%) » A -~ i e Fxaaaeration tactor: 100 £
Perimeters before Infill v 3 e = . s ;
Speed and Temperature > HEIth base
:::.;:E:::l:.e @ |m - Height (m): 0 Lowest point:  73.35 m
Bedtemperature (O B = Model height: 34.4 mm Highest point: 486.563 m
Support
SuppoRiype Nene v Other parameters
Platfoem adhesion type Mone v
- Terrain inversion
o — Exportto STl | Cancel

-l =
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Howto — processing geospatial
data (3D massing)

e

File Edit View Bookmarks Selection Geoprocessing  Customize  Windows  Help

" - o @& REMQIN-
Project Edit View Layer Settngs Plugins Vector Raster Database Web Processing Help
DEERBRR (YOS LLaldPLLAR @6 » - &

[l 3D Massing - Data catalog... = a h | -

2014 utm_campus

6 @ wwwi.toronto.ca/wps/portal/c & || Q Search ﬁ E ; » = )
= 2.6
o Dat B share sz
pen Data .
259.4
H _2014_wgs
3D Massing e rede
mpus_extent
Owner
City Planning
Currency
May 2016
Format
Shapefile, Geodatabase, AutoCAD, SketchUp
Projection

MTM 3 Degree Zone 10 NAD2T, WGS84 Latitude/Longitude

Refresh rate

Annually

Website

http/iwwwi toronto.ca/wps/portal
Jeontentonly?vgnextoid=3e6652cc66061410VanVCM10000071d60f89RCRD
Contact

Open Data Team

opendata@toronto.ca

Exploring new ways to share information with each other is a comerstone of
improving the planning process. To do this it is essential to have city-wide data in
accessible formats. A variety of 3D digital information and models exist but currently
the data is not readily available to the general public. Providing a consistent
city-wide 3D data source will link these digital city planning models and materials L 8 i

together and will allow us to imagine our city from different perspectives. The Open 630158,4335191 cale | 1:5,929 T otaton (0.0 T XRende @ersczerzom) @
Data site will enable access to application developers, designers, urban planners

and architects, and the public. Ideally this will enable the creation of a visual portal

and access to a large collection of city building ideas. v

7
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Why — education, outreach,
and more?

« RECODE social [ oo omva 0
I n n Ovatl O n p rOJ eCt: @RyersonGeo #EUS students presenting an

“A 3D elevation model s aromnmae
of Toronto watersheds —n
to promote citizen
science in urban
hydrology and water
resources”

» \Watershed-focused

high school teaching
module

=
6 7 TRE=REEE A
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Why — education, outreach,

and more?

e Science B ryeron rn o
Rendezvous Awesome EUS siudents teaching on GTA
. ‘(‘jWh at v;/_ate rshed @clarejoowald @RU PolarSEAL @stspmai
o you live in“ SR SR W
 Proximity to {F p VRLEF
waterways
e Land use

» Water quality

=> Research Pyt M
questlons? TN EYORARSS
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What next — research vs tech
exploration vs entrepreneurship

» Expand outreach on urban water
(DEMs) to more schools, more
conservation authorities, more events

* Print more watersheds: Great Lakes,
Canada, ...

* Develop outreach on urban form

(cityscapes) to planners, emergency
managers, ...

* Print buildings, blocks, neighbourhoods,
cities

#gispro2016 Rinner & Oswald: 3D-Printed Geography



Acknowledgements

* J.W. McConnell Family Foundation —
RECtODE at Ryerson, social innovation
gran

* Think2Thing Inc — “concept to object”, co-
applicant

* Ryerson Urban Water

* The critics:

» Central Lake Ontario Conservation Authority
« Toronto and Region Conservation Authority
« Conservation Ontario

#gispro2016 Rinner & Oswald: 3D-Printed Geography



