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University of Calgary

Located in Western Canada
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• 31,000 students
• 2,900 administrative staff
• 1,800 faculty staff
• 14 faculties

• 416 acres
• 110+ buildings
• 10 million ft2 of interior space

• Home to the 1988 Winter Olympics

Fast Facts:
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ArcNEWS winter 2012 – article
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LiDAR

Growing Data Sets

> 3 million pts



Growing Data Sets

LiDAR

.75m  point spread
with 50% overlap



LiDAR + Aerial DataGrowing Data Sets



LiDAR + Aerial DataGrowing Data Sets

High resolution 1:5000 Aerial photographs



LiDAR + Aerial Data = True Ortho Rectified ImageryGrowing Data Sets



Growing Data Sets Orthophotos + GIS = Basemap



Growing Data Sets Include CAD drawings



Combining 4 data sets will generate 
numerous new data sets

Growing Data Sets



Growing Data Sets

Create 3D Models



Used to calculate elevations & building heights

Growing Data Sets
Hill Shade Models



Generate Contours from LiDARGrowing Data Sets



Generate Digital Surface Models (DSM) from LiDAR

Growing Data Sets



Calculated Building Heights
Growing Data Sets



Growing Data Sets

Buildings
Basements
Tunnels

Created Sub-Surface Models



Growing Data Sets LiDAR + Aerial Data + CAD = 3D ArcScene Models

Used to promote
the campus and

for Campus Planning



Growing Data Sets

Create Catch Basin  Models



Growing Data Sets
Map Catch Basins



Growing Data Sets

Create Irrigation Models



Growing Data Sets
Map Irrigation Zones



Growing Data Sets

Create Electrical Models



Map Light Standards against base maps
Growing Data Sets



Growing Data Sets

Create Vegetation Models



Growing Data Sets
Locate trees during leaf-off seasons



Using the data



3D Models

Using the data



Generate 3D Shadow models

Using the data



Using the data
Video
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3D fly through videos
used in student recruitment

and campus planning

Using the data



Using the data

VIDEO



Create Catch Basin  Models

Using the data



Using the data Drainage
Catch Basin Models



Drainage
Sewer Models

Using the data



Create Irrigation Models
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Using the data

under-watering

over-watering



Using the data

wasted-irrigation



Using the data



Create Electrical Models

Using the data
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Using the data
Safety Walk Program 
LED Conversion Program

Benefits: safe and worry free environment with potentially 
lower personal risk to students and staff

Potential savings in insurance pay outs
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Vegetation Models

Using the data



Using the data 1. High Res photos
Tree modeling for inventory and heights



Using the data 2. Surface model base heights from LiDAR bare earth features



Using the data 3. Crown heights from LiDAR Full Feature elevations



Using the data 4. Crown – Base = Tree heights



Using the data 5. Species Attribute



Using the data High resolution generated map book - 112 pages with master index reflecting FM database

Benefit: use summer workers to ground truth the data during the winter months
employees stay busy during slow times and are retained, skilled, and experienced for the next summer season

field crews remain constant and training  costs decline



Using the data 6. Accurate 3D Vegetation Model



Using the data

Drainage Basin  Models



Watershed 
Model

Using the data



Micro Water Flow
Accumulations

Concentrated water flows

Used to depict flow direction
during hazardous goods spill
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Accumulations

Concentrated water flows

Used to depict flow direction
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Using the data

Planning, Costing and Estimations



Using the data

63.7 ac
67.1 ac
21.9 ac

37.2 ac
334.1 ac



Using the data

Grounds 
Cost / Surface type report



Using the data

Benefit: dollar cost savings by changing service level areas or by reducing the number of serviced levels
reporting is now possible due the generation external data ( previously funds were blended in with other shared service)

52% 7%
18%

18%
5%0.3%



Using the data

Benefit: better financial costing 
models with multiple modeling 
scenarios (3 or 4 sweeper trucks)

Snow Removal



Using the data

Health & Safety Support



Using the data
Evacuation boundary map



Using the data

Do the locations of dangerous goods coincide with the help phones?
- could also map : fire hydrants, fire stand pipes, hose lengths, alarm panels, defibrillators, etc…
- these can be monitored live and updated upon mobile inspection

Emergency Management 



Using the data
Security Camera View Shed Model



Using the data

Telecom Support



Using the data Schematic drawing of I.T. Fiber Model

built-in redundancy



Using the data

Wireless zonal maps
frequency strength

External Wireless maps

Benefit: cost savings in infrastructure 
Better student experience in the summer months

In house solution without external contracting costs



Using the data
Engineering building 
Internal wireless antenna proposal

Benefit: see the coverage 
before time and money is spent 
determining reception holes

Estimate costs more accurately



Using the data

Benefit: Locate orphaned telephone lines and reduce costs 
update the data base

improve security risks if 911 needs to locate a caller



Using the data

Administrative Support



Using the data



Using the data

Cost Benefit Analysis
and

Priority Analysis



Using the data Understanding Study Spaces



Using the data Understanding Study Spaces



Using the data Understanding Work Request Costs and Spatial Distributions by Buildings



Using the data Understanding Work Request Costs and Spatial Distributions by Rooms



Using the data Understanding Work Request Costs and Spatial Distributions by Year



Building Data Systems



Roofing Asset Management System

Building Data Systems



Building Data Systems
Roofing Asset System



Building Data Systems



Building Data Systems
Life cycle for roofing materials  (~40 yrs)



Building Data Systems
State of Roof Conditions



Building Data Systems
Asset tracking of roofing equipment (AC units, safety tie-downs, venting units))

Benefit: cost savings in man-hours and reporting processes
Asset tracking capabilities



Building Data Systems

Temporal Asset Tracking
and construction progress



Building Data Systems

2007

Annual Snap Shot



Building Data Systems

2008



Building Data Systems

2009



Building Data Systems

2010



Building Data Systems

2011



Evacuation Range Finder

Building Data Systems



Building Data Systems

Benefit: web access for 
instant  updates and multiple 
scenarios

Evacuation Range Finder
( what buildings are with in 100 m of the containment area)



Building Data Systems
Benefit: public safety

Evacuation Range Finder 
( quick visuals to see scenarios that may be have been overlooked )



Building Data Systems

DEMO
Building Buffers

http://136.159.35.195/proxy/buildingbuffer.htm


Interactive Room Finder

Building Data Systems



Building Data Systems Interactive Room Finder – 32,000 rooms 



Building Data Systems



Building Data Systems

Interactive Room Finder

DEMO

http://ucalgary.ca/map/interactive/


61,84856,392
48,825

40,570
31,843

Tracking Room Finder Users

Local Wireless

Building Data Systems



Building Data Systems

Path Finder



Building Data
Systems



Building Data
Systems



Building Data Systems



Building Data Systems

Utility Finder



Building Data Systems Web Interface for Utilities



Building Data Systems Example for Chilled Water Network – all valves open



Building Data Systems Example for Chilled Water Network – 2 valves closed



Building Data Systems

Irrigation System



Building Data Systems
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Building Data Systems

Electrical Network



Building Data Systems



Building Data Systems



Building Data Systems

Tree Management System



Building Data Systems



Building Data Systems



Quality Control



Correcting Room Numbering Issues















Monitoring Change



Python scripts used to detect change during monthly updates



Verify the data



Map out tunnel utilities



Overlay existing CAD drawings



Tunnel VideoVerify accuracies



Map out differences



Linking Surveys to Websites



Input external data sets 



Contract Utility Assessment

Horizontal cracks at 55.5 meters from manhole

Vertical cracks at 43.9 meters

Blockage at 20 meters
Root Breach at 29 meters



Risk of Failure

Generate RISK assessment maps



Horizontal cracks at 55.5 meters from manhole

Vertical cracks at 43.9 meters from manhole

Pipe Separation @ 41.7 meters from manhole

Link data/videos to GIS to generate business plans



Future Plans



Fully Automated Network systems
- edit both attribute & vector data
- mobile based
- remotely sensed data collection
- dash board interface for utility usage



Fully Automated Network systems
- edit both attribute & vector data
- mobile based
- remotely sensed data collection
- dash board interface for utility usage

Integrated Records systems
- record document retrieval system
- spatial record layer overlays
- project management / GIS phase projections



Questions ?Questions ?
Tom McCaffrey

(403) 220-8870

tmmccaff@ucalgary.ca
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