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Presentation Overview

| — NRCan Sponsored Study

Il — Stream 1 Climate Investigation
lll — Stream 2 CK Shoreline Study
IV - Questions
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Lake Erie Water Levels
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| - NRCan Sponsored Study

Evaluate Policy Impacts and
Information Needs for all Lakes

Detailed Technical
Analysis at Case Studies
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A Very Large Collaboration

¢ Produced through Canada’s Climate Change Adaptation
Platform, with support from Natural Resources Canada

e Matching Non-federal Funds and In-Kind Support from:
= Municipality of Chatham-Kent
» | ower Thames Valley Conservation Authority
= Conservation Authorities Coastal Working Group (21 CAs)
= Halton Region, City of Burlington, Halton Conservation
= Credit Valley Conservation
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Rationale and Objectives
for the Project

e Historically, majority of CC research in the Great Lakes
has focused on Hydro climate studies (water levels)
e The project will:
= Address knowledge gaps on climatic processes that
influence coastal storms, ice, and adaptation responses

» Using four case studies, co-develop expertise and
approaches for integrating climate change into
adaptation strategies for the Great Lakes coast

e This type of work has never been completed in the Great
Lakes and will be an important first step for adaptation



Climate Stationarity is the Foundation @
of our Hazard Mapping Methodology

¢ Predict the future based on the past
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OLD (pre-2000) Shoreline @
Management Plans

e Shoreline Management was synonymous with Shoreline
Armouring

e A better name would be ‘Hazard Mitigation Planning for
New Shoreline Development’

e | imitations are linked to the narrow CA mandate along the
shoreline and lack of broader agency participation
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Climate Analysis

e Storm Typing: characterize the weather patterns that
produce the most extreme storm conditions on Lake Erie
and Lake Ontario

e Examples include: Colorado Lows, Alberta Clipper, Post-
tropical Storms (former hurricanes)

e Use NCAR GCM output to evaluate these storms for the
historic period (1976 to 2005) and the future (2071 to 2100)

e | earn about changes in frequency
e Changes in storm ensemble
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Storms by Month and Year
(1960-2014, Hs > 2.0)

Histogram - Storms by Month
All Storms > 2.0 m
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Storm Intensity

e \Weather Research and Forecasting Model (WRF) output for
a historical 2000 to 2013 simulation (4 km grid)

e Future WRF modeling with modified boundary conditions
forced by a high-end emission scenario (Liu et al, 2016)

¢ \Wind and Pressure data at 4 km grid
¢ \WRF simulates lake ice effects

e Extract historical / future storms B
e Drive wave and surge models
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Outputs from Climate Investigation

Extreme Value Analysis for historical / future wave and
storm surge for western Lake Erie and Lake Ontario

Information on changes in storm frequency and total wave
energy impacting the shoreline

Evaluate implications for coastal hazards and regulations
Knowledge on future lake level from other sources
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Legend
2015 Top of Bluff
= 1935 Top of Bluff

20m Transects (Change Rate in m/yr)

Bluff Line constructed
due to coastal bluff erosion

Change in Bluff >
from 1955 to 2015,
with average annual
recession rate in m/year.
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AARR (m)
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1868 Shoreline Map Superimposed on 2015 Orthophotograph of Erieau.
The Town of Erieau was a series of Migrating Islands in 1868.

Municipality of Chatham-Kent
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- 1 868 sheeeline plot obtained from local d
business during 2018 field work campaign
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Estimated Beach Erosion
1868 to 2018: 645 m
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F B Change in Beach Position in the Town of Erieau and : e ofhe b e by
' Rondeau Provincial Park from 1868 to 2018 - 1955 aesials provided by LTVCA
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Peat (not Pete) on the Beach




Legend
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Next Steps

e Public Engagement starts in early 2019 (one of the most
challenging and important aspects of this study)

e Map erosion hazard with historical recession rates to
assist with road planning and re-alignment studies

e Evaluate Stream 1 impacts on hazards, risks, and
regulatory responsibilities of the CA and Municipality

e Co-develop adaptation strategies to reduce coastal risks
and increase resilience

e Map erosion, flooding, and dynamic beach setbacks for
future develop

e Address legacy development on hazardous lands
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IV - QUESTIONS
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