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Earlier in the game than NYC
Don’t have to contend with hurricanes or sea-level rise
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Chicago Climate Action Plan Adaptation Evolution
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* Improved Transportation Options
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CTA Projected and Observed Climate Impacts

« Temperature: The number of 100-plus degree days could increase from the current two to
as many as 31 days annually; increases in extreme temperature fluctuations are projected.

e July 2011: Heat caused rail buckling on the CTA Red Line between Cermak-
Chinatown and Sox-35th, causing trains to run single track in a designated slow zone

e July 2010: Four southbound lanes of Lake Shore Drive (US Route 41) were closed for
seven hours due to heat-caused pavement buckling.

* Precipitation: Projections of 20% more precipitation in the winter/spring could lead to
more intense rain and snow storms and increased flooding:

* February 2011: Heavy snowfall causes service suspension for the Pink and Yellow
Lines due to blowing and drifting snow on tracks at grade level.

« September 2008: Blue Line flooded near Des Plaines River due to heavy rains; service
suspended between Rosemont and O’Hare International Airport.

« Combined Impacts: Projected impacts with increases in both temperature and precipitation
include greater volatility in electrical grid and compromised customer convenience:

« June 2011: Yellow and Purple Line service suspended after storm with high winds and
heavy rainfall caused power outages.

« Ongoing: Power outages at rail stations affect revenue, safety, and customer
communication (e.g. Bus and Train Tracker) and elevator access.
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CTA Issues and Research Needs

Key Issues and Research Questions

 Bus/Rail Right-of-Way Flooding
 What is the projected change in frequency/intensity of storm events
in current CTA flood-vulnerable locations?
 What transit assets and locations are projected to become more
vulnerable due to future climate change impacts?

 Rail Traction Power Reliability
« How will CTA's existing traction power infrastructure be affected by
projected temperature/precipitation changes?
Will projected demand on the regional grid increase risk of
disruptions/necessitate additional redundancies?

« Customer Experience and Transit Ridership
« How can CTA customers be better protected at transit stations/stops
under present temperature and precipitation extremes?
 What long-term measures are needed to sustain transit ridership
and enhance transit’'s mitigation potential?
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Focus here on three potential areas of investigation.
Consider present and future conditions.
Each will be examined in following slides.
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CTA Issues and Research Needs
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Right-of-way (ROW) flooding is an ongoing challenge for CTA operations, as demonstrated by recent service disruptions along at-grade rail stations (described in Section 1.4).  A particularly acute example of flooding vulnerability is observed along the Blue Line O’Hare branch between Rosemont and Cumberland, which has been impacted by flooding events nine times in the last four years.  CTA bus service is especially vulnerable due to the City of Chicago’s 1500+ railway viaducts, of which more than 10% are “troubled” by frequent flooding.
 
Ongoing measures to address flooding are largely stopgap (e.g. sealing tunnel walls to stop water egress in subways, deploying bus shuttles to resolve at-grade rail flooding).  A comprehensive analysis of bus and rail ROW vulnerabilities would enable CTA and peer agencies to define more proactive and cost-effective approaches to flooding issues, and would generate additional data sets and GIS layers to identify ROW areas particularly prone to flooding over time.
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CTA Issues and Research Needs

Rail Traction Power Reliability

CCAP research reveals a drastic
iIncrease in electricity load at high
temperatures; this distribution is
projected to shift right over time.

A preliminary CTA analysis
estimates that a 5 F temperature
increase could increase heat-
related rail failure rates by 5-10%

Research Needs: Reliability
projections for CTA substations/
regional power infrastructure
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CTA’s rail traction power use exceeds 400,000 MWh annually, making the agency among the largest consumers in the Chicago region. CTA traction power is distributed by a series of 61 substations in varying states of repair, which in many cases are insufficient to handle additional capacity. CCAP research reveals a non-linear relationship between temperature and electricity demand, showing that an hour at 90 degrees is likely to yield an 8,000 MW higher load than at 55 degrees, and this distribution is likely to shift rightward over time, increasing system stress.

A preliminary CTA analysis estimates that an increase in average temperature of 5° F could increase heat-related failure rates by 5-10% (see Exhibit C). With additional analysis and increased coordination with regional utilities, initial estimates can be refined into a more sophisticated set of assumptions to make strategic decisions to increase the reliability of CTA traction power over the coming decades. 
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Customer Experience and Transit Ridership

Weather Condition

Bus Ridership Impact

Rail Ridership Impact

(Weekday) (Weekday)
Low High Low High
Temperature (one +400 +700 +300 +500
degree increase)
Rain (one inch -16,000 -22,000 -5,000 -8,000
increase)
Wind (one mph -800 -1,300 Negligible Negligible
increase)
Fog (moderate) Not Not +8,000 +10,000
significant significant

Recent research shows vulnerability of CTA bus/rail ridership to
changing weather conditions, reveals sensitivity by mode/period.

Research Needs: Extend from observed to projected ridership

Impacts; define capital/operating strategies to sustain ridership.
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Recent collaborative CTA/MIT research describes the impact of weather on Chicago transit ridership, with data-driven observations that CTA bus ridership is more sensitive to extreme weather than rail (e.g. one inch rain decreases weekday bus ridership by 16K-22K trips); that weekend ridership is more sensitive than weekday; and that some “bad weather” conditions can actually increase transit ridership (e.g. fog increases weekday rail ridership by 8K-10K trips).  
 
Adverse climatic impacts to transit ridership can be addressed in several ways. Short-term improvements could include enhanced communication strategies and more robust deployment of real-time weather and travel information. Longer-term improvements could include infrastructure investments to increase weather protection (e.g. extended rail canopies, enclosed bus shelters).  Incorporating these data into dynamic decision-making tools would allow CTA to identify ridership areas most sensitive to climatic effects and prioritize the most effective strategies for addressing vulnerabilities. 
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That’s where things stand at present.
We know what we need to do; we are looking for the financial and staff resources to apply at the project implementation level.


	Slide Number 1
	Chicago Climate Action Plan Adaptation Evolution
	CTA Projected and Observed Climate Impacts
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8

