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« The Metro Vancouver seismic microzonation mapping projectis a decade (2017-2026) multi-million dollar project led by
Western University in collaboration with the Institute for Catastrophic Loss Reduction and supported by the British Columbia
Ministry of and Climate i

« The aim of the project is to produce a suite of region-specific seismic hazard maps that capture local earthquake site effects,
ifi shaking il ive of 1D site and 3D i 'y basin effects and seismic-il i {
and landslide hazard potential. A total of 29 seismic microzonation maps of western Metro Vancouver were published in 2024,
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Strategies to reduce the risk of not using seismic microzonation maps in Canada

Education & Training

Liquefaction Hazard
Mapping Workshop

Over 30 educational
outreach and training
activity workshops or
talks have been held
totaling 75 hours and

attended by over
1,350 persons to date. s
y “On the Map” article in

Speaker Panel at Understand Risk  Ganadian Geographic Magazine
British Columbia (URBC)

Developed online map portals using the ESRI ArcGIS Experience Builder app to promote
online public knowledge translation and dissemination of the project’s mapping.

Access & Communication

review of the project’s mapping datasets and
for the Use and D of Seismic

Maps in British Columbia.

Risk Management Use at National to Regional Levels

The project’s Vs, mapping s being readily used by risk analysis , for risk assessments at regional and
local scales, and implemented within a Vs,, mosaic map of Canada for the next national seismic risk model.

The basin amplification maps are the most downloaded of the 29 map products and are under consideration for
inclusionin the upcoming 7t national seismic hazard model of the 2030 national building code.
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The map above demonstrates implementation
of a Canadian Vs,, ‘mosaic’ map comprised of: )
(1) higher-density regional Vs,, mapping ey e e e
developed from geostatistical mapping of
1,138 locations with Vs measurements A,
that replaces
(2) the lower-density national Vss, mapping
based on estimated Vs;, based on
topographic correlation.

Accurate hazard values is crucial
for reliable risk estimation.

The influence of local site effects
becomes more pronounced when
hazard values are propagated
through vulnerability models.

Risk Management Uses at the Local Municipal City Level

* Implementation of the seismic microzonation mapping towards risk reduction management and
resilience planning and policies at local city scales are hindered by education and training, as

well as few opportunial government policy pathways.
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Mg Ol 0risin Government Policy Pathways to include Regional Seismic Microzonation Hazard Mapping
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Local government planning can help build

* We partnered with local gover! to p a‘case
toolkit’ to demonstrate how the project’s mapping can or should be
distilled into official community planning (OCP), policy (e.g.,
development permit areas, DPAs), and risk reduction engineering
(e.g., included in requests for new-infrastructure proposals).

Motivate local governments to make consistent regional-scale
seismic risk reduction policy and planning decisions.

permit areas. Th

sustainability and resilience. Local governments can include (ocations that need special treatment for certain purposes
including the protection of development from hazards.

planning policies in their regional growth strategies and
official community plans that support positive economic,
social and cultural, and environmental outcomes.

RGS and OCP
* Avoid NEW risks, reduce EXISTING risk
 Reduce Exposure — don’t put things in harms way
* Reduce Vulnerability - retrofit or new builds that are less susceptible to damage
* Avoid high hazard areas for higher risk activities and critical infrastructure

Development Permit Area
« Example: Steep Slope Hazard Areas, Floodplain Hazard Areas

Zoning
« Short buildings are more susceptible to damage from short periods and vice versa
 Opportunity to ask for further study and earthquake performance of the building

Zoning and Project Meetings

* Maps can provide high level sense of the cost of site amelioration and any need
for more in-depth site study and geotechnical/structural effort

Terms of Reference for Site Specific Investigation (QP study)

« Requirements for site-specific information to be obtained and used by
Engineering Professionals where ground shaking susceptibility is high
* Peer review requirement if very different from SMMs

* RFP requirements for these maps to be integrated/considered

RFP Requirements 1

rements

Alternative Alignments & Pres
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Official C Plans, City of

The City of Vancouver chose to overlay liquefaction
hazard potential mapping with selected short-period
(PGA) and long-period (2 seconds) amplification hazard
mapping for communication of earthquake hazards in
their next OCP. This chosen tri-map presentation is one
approach to communicating the project’s mapping for
municipal planning and policy development.

Development Permit Areas, City of Surrey + DPAsensure developmentocaurs

‘appropriately’ within distinct
classifications of hazards (e.g., steep
slopes, flood prone areas).
‘Appropriately’is based on hazard-specific
thresholds, either provincial mandated
(e.g., 200-year floodplain) or ‘generally
accepted practice’

Maps on the left show comparison of City
of Surrey’s existing flood plain prone DPAs
compared to the MVSMMP shaking
amplification hazard mapping. Ongoing
discussionswith City of Surrey about
adjusting/ new hazard DPA boundaries.

MVSMMP Map 26,
MVSMMP Map'22, X SA(2 sec) shaking

PGA shaking

a0
20
increases M 20

shaking

— I
Gocroased Assaf etal. (2024)
shaking 105 10.5683/SP3/ULMSXS !

Assafetal (2024." ¢
10.5683/SP3/ZIPEZX

City of Surrey

* “For the proposed Surrey pump stations, region-specific seismic hazard maps of the Metro Vancouver seismic
microzonation mapping project shall be provided and referred to.

+ These maps are expected to confirm up to 50 m (station 1) and 100 m (station 2) of softer post-glacial sediments and total
sediment thicknesses of up to 300 m, Vs;, < 150 m/s, and site period of 2-5 seconds.

+ Moderate ground motion deamplification (factor of 0.3 to 0.5) is expected at short spectral periods and high amplification
(factor > 4) is expected at long spectral periods given input ground motions scaled to the 2475-year return period seismic hazard
level. No additional amplification of ground shaking at long spectral periods due to the 3D Georgia sedimentary basin is expected.
* The expected seismic-induced landslide hazard potential is none; no natural slopes with slope angles > 10° are identified
at/near the pump stations.

* The expected seismic-induced liquefaction hazard potential is none to very low at both stations given a 475-year return period
and increases to a low hazard potential rating at pump station 1 given a 2475-year return period.”




