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Canada’s vast geography and variable climate result in our built and natural 
environments being exposed to severe storms, such as hurricanes, tornadoes, 
and other extreme weather events. Severe storms across our country continually 
cause unacceptable losses of life and damage to infrastructure. Beyond severe 
weather, maintaining indoor thermal comfort through day-to-day weather in 
Canada requires considerable energy with a high carbon footprint. 

New standards and techniques for designing and retrofitting buildings and civil 
infrastructure are needed to improve our ability to maintain structures, improve 
human safety in severe weather events, and respond to the environmental 
challenges of our changing climate.

The vision for WindEEE is to enable climate-resilient and sustainable 
communities through innovation in wind engineering. This vision will be enabled 
through WindEEE’s unique infrastructure and its international user community 
of academic and industrial leaders in wind and climate engineering.

WindEEE priority areas have been developed collaboratively, drawing from 
challenges and knowledge gaps identified within the current scientific 
and engineering publications, through attending leading engineering and 
meteorological conferences, and participating in wind engineering road map 
discussions led by reputable institutions. Specific engagement included:

•    National Institute of Standards and Technology (NIST) panel on 
Roadmap for Wind Engineering;

•    American Society of Civil Engineering (ASCE) Future of Wind Engineering 
Special Task Committee;

•    European Research Council sponsored research programs such as 
WindEEE’s recent collaboration with 10 major natural hazard centers as 
part of a Horizon infrastructure network;

•    USA National Science Foundation’s Natural Hazards Engineering 
Research Infrastructure (NHERI) program’s Physical and 
Cyberinfrastructure workshops and meetings;

•    The Institute for Catastrophic Loss Reduction (ICLR), a collaborative 
partner of WindEEE located at The University of Western Ontario;

•    WindEEE’s International Science Advisory Committee; and

•    WindEEE’s extensive academic and industrial user community.

The Wind and Climate Engineering Challenge



WindEEE Strategic Plan • 2022–2026 2

Wind Engineering, Energy & Environment Research Facilities

The Dome

•    The first hexagonal, threedimensional wind 
chamber, consisting of 106 real-time controlled 
fans and adoptive flow modifiers

•    World-unique facility that generates complex 
wind systems, e.g. tornadoes, downbursts and 
hurricanes

•    Multi-scale testing capability (25m diameter 
testing chamber) suitable for urban and 
complex terrain flows

Boundary Layer Wind Tunnel Lab
•    Named historical by CSCE/ASCE

•    The birthplace of the modern practice of wind 
engineering 

•    For more than 50 years, the group has trained 
some of the best HQP in wind engineering 

•    Made countless structures in the world safer & 
economical, including many iconic structures 
like the CN Tower & the Confederation Bridge

•    Additional fire flare, wind/wave testing 
capability 

Three Little Pigs
•    Enables for the first time the application 

of realistically simulated time and spatially 
varying wind loads to full-scale houses, in a 
controlled manner, up to failure 

•    This permits an assessment of the integrity of 
the overall structure of the building, the load 
pathways, and the performance of individual 
building components as part of the whole 
construction

Advanced Research Computing
•    Enables multi-physics and -scale wind/climate 

engineering studies

•    Multi-physics: wind driven rain, wind borne 
debris, snow drift, fire and smoke propagation, 
wind/thermal and energy performance of 
buildings

•    Multi-scale: component to building to city 
scales 

•    Computational wind engineering

•    Digital twins

•    Machine learning
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Drawing upon these collaborations and challenges identified within the field of wind
engineering, and leveraging the unique research capabilities of WindEEE’s distributed 
facilities, WindEEE has identified the following six priority areas:

I.	 Severe storm hazards: Advance innovative severe weather hazard research on 
synoptic (large-scale weather systems such as hurricanes) and non-synoptic 
(local thunderstorms such as tornado and downburst) storm systems. Study their 
impacts on the performance of the built and natural environments at WindEEE’s 
controlled, scalable, and repeatable laboratory environment.

II.	 Computational modeling: Support innovative research on computational wind and 
climate engineering to address multi-physics, multi-scale climate related limita-
tions in physical testing. Work towards realization of digital twins (such as digital 
- wind tunnel, - buildings and - civil infrastructure) to enable optimal design/ret-
rofit/operations, outreach, and decision-making processes.

III.	 Wind damage mitigation and passive architectural design: Develop innovative 
aerodynamic design and retrofit methods and wind mitigation technology to limit 
the damage caused by severe weather and contribute to green passive building 
technology and renewable energy (solar and wind) to limit the carbon footprint of 
the built environment.

IV.	 Performance-based design: Enable comprehensive performance-based wind de-
sign consistent with design for other stressors such as fire, earthquake, and blast. 

V.	 Climate change impact assessment: Enable climate change impact assessments 
on wind and climate testing methods, and design and retrofit approaches used by 
industry and government. 

The engagement process outlined above also revealed a need for WindEEE to prioritize efforts 
to increase Equity, Diversity, and Inclusion within the discipline. While not a research area, 
this sixth area of focus is included within WindEEE’s vision and plan for the next five years: 

VI.	 Training the next generation: Train a diverse group of future wind and climate 
engineers to advance the energy performance and resilience of buildings and civil 
infrastructures and mitigating the effects of climate on the built environment. 
Engage with the K-12 community to encourage underrepresented groups to enter 
these fields.

Priority Research Areas



WindEEE Strategic Plan • 2022–2026 4

Action 1.1	 Sustain WindEEE’s capability to lead in the fields of flow measurement, 
aerodynamic and dynamic testing, and computing by acquiring new flow 
instrumentation as it becomes available.

Action 1.2	 Develop new in-house measurement techniques, particularly image-
based techniques.

Action 1.3	 Retain engineers and technicians with experimental and computational 
expertise.

Action 1.4	 Ensure WindEEE engineers and technicians are trained in new methods 
of measuring, testing, computing and research software. Support this 
training through attending technology summits on measurements and 3D 
printing, attending DRAC workshops in computing / data management / 
research software training, and inviting subject matter experts (such as 
PIV experts) to provide training for WindEEE personnel.

Action 1.5	 Increase innovative testing capabilities at WindEEE in response to 
evolving climate change challenges through seeking new external agency 
funding and user project opportunities.

Action 1.6	 Follow best practices in cybersecurity and utilize an open data science 
approach, in alignment with WindEEE’s Data Management Plan.

The Path to Creating Impact

WindEEE has identified the following strategic goals and action items as a path to 
create impact within the priority areas within the next five years:

Strategic Goal 1: Sustain the research ready state of WindEEE’s 
facilities, with state-of-the-art techniques and instrumentation, and 
highly qualified personnel.

Metrics
•    Number of operational days for 

WindEEE infrastructure

•    Percentage of time WindEEE 
infrastructure utilized by HQP

•    Number of HQP trained at WindEEE

•    Number of publications resulting from 
the use of WindEEE infrastructure or 
WindEEE generated data
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Action 2.1	 Increase the user base through developing mutually beneficial 
partnerships with users, identifying and targeting Canadian and 
international funding agency opportunities, and developing Memoranda 
of Understanding with universities.

Action 2.2	 Increase engagement with users and potential users at conferences.

Action 2.3	 Deliver an annual users’ workshop at WindEEE.

Action 2.4	 Create strategic partnerships with Canadian research collaborators 
such as the National Research Council, Forest Product Innovations, and 
Institute for Catastrophic Loss Reduction. Seek to engage members from 
these collaborator organizations within WindEEE’s Board, International 
Science Advisory Committee, and Business Advisory Committee.

Action 2.5	 Create new industrial partnerships through engagement with the 
construction, manufacturing, architectural and engineering, energy, 
and data management sectors. Target creation of partnerships through 
proactively engaging industry leaders and attending industry focused 
conferences in the discipline.

The Path to Creating Impact

Strategic Goal 2: Increase the number of WindEEE users by attracting 
new users and completing additional projects for existing users.

Metrics:
•    Number of overall users (academic 

and industry)

•    Number of repeat users



WindEEE Strategic Plan • 2022–2026 6

Action 3.1	 Collaborate with meteorologists and climate change experts to enable 
climate change impact assessments on wind and climate testing 
methods, and to enable design and retrofit approaches used by industry 
and government.

Action 3.2	 Effectively utilize the Digital Research Alliance of Canada (DRAC) digital 
infrastructure to support innovative research on computational wind and 
climate engineering to address multi-physics, multi-scale climate related 
limitations in physical testing and realization of digital twins.

Action 3.3	 Continue to improve WindEEE’s data management plan with the vision to 
align with future national standardization efforts in collaboration with 
DRAC.

Action 3.4	 Through WindEEE projects, collaborate with Architects on integration 
of aerodynamic design and retrofit methods and wind mitigation 
technology in design and retrofit processes.

Action 3.5	 Through WindEEE projects, collaborate with Architects/Engineers on net-
zero building design principles to limit the carbon footprint of the built 
environment.

Action 3.6	 Through collaborations with international natural hazard laboratories, 
enable comprehensive performance-based design consistent with design 
for other stressors such as fire, earthquake, and blast.

The Path to Creating Impact

Strategic Goal 3: Create strategic partnerships to ensure capacity and 
expertise to translate research at WindEEE into meaningful impact.

Metrics:
•    Number of invited presentations and 

keynote addresses

•    Number of WindEEE representatives 
participating on code committees in 
Canada and internationally

•    Number of peer-reviewed publications 
utilizing WindEEE data regarding improving 
building codes and standards

•    Instances of WindEEE partners and users 
translating work done at the facility to 
recommendations to policymakers
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Action 4.1	 Create new partnerships between WindEEE and STEM education 
organizations with a mandate to increase diversity and access. Through 
the WindEEE Director, management team, and members of its EDI & 
Training Committee, WindEEE will implement engagement and outreach 
activities to attract diverse trainees, staff, and users to the facility.

Action 4.2	 The WindEEE Director, management team, and members of its EDI & 
Training Committee will proactively engage with members of the K-12 
community through various in-person and online experiences. These 
activities will increase awareness of the wind and climate engineering 
field and opportunities to young individuals, encouraging them to 
consider STEM as an education and career path.

Action 4.3	 Implement voluntary self-identification surveys for WindEEE staff, HQP, 
and users.

The Path to Creating Impact

Strategic Goal 4: Implement Equity, Diversity and Inclusion initiatives 
to increase current andfuture representation within the wind 
engineering field.

Metrics:
•    Trends shown in results of self-

identification surveys

•    Historical and current statistics 
for WindEEE HQP, team, and user 
community




