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Welcome

Richard Rossi, City Manager

City of Cambridge
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AGENDA

6:15 Welcome & Meeting Overview

6:30 CCVA Review

7:00 Sea Level Rise / Storm Surge 

7:30 Completing CCVA

8:00 Preparedness Plan

8:30 Adjourn 
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Meeting Goals

• Provide an overview of the Cambridge Climate 

Change Vulnerability Assessment’s findings on 

key vulnerabilities and priority planning areas.

• Share sea level rise and storm surge model 

results.

• Provide participants a chance to think about and 

discuss the project results.

• Seek input from participants on ideas for key 

next steps.
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About this polling tool…

• This is just a standard rate text message, so it 

may be free for you

• The polling tool we are using is serious about 

privacy. We cannot see your phone numbers 

and you’ll never receive follow-up text 

messages outside this presentation

• All answers are anonymous

• You can also vote on the hand-out and 

give to a City staff at the end of the 

meeting

Audience Poll
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There are three ways to participate in the poll: 

1. Sending a standard rate text message to 

22333

OR

2. Visiting the voting webpage: 

http://www.pollev.com/ccva

You can only select one response.

OR

3. Use the provided hand-out for voting 

Audience Poll
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To participate by voting on the webpage:

STEP 1 – Go to: http://www.pollev.com/ccva

• You may have to connect your smart phone or mobile 

device to the Public Library’s Wi-fi (if it hasn’t already 

done it) – go to “Settings”, then “Wi-fi”, and then 

select “Cambridge Public Internet”

• If you participate by 

voting on the website, 

simply “click” or select 

your response and it 

will automatically be 

counted 

Audience Poll
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To participate by text

STEP 1 - Join the polling session by typing the 

message CCVA and sending it to 

22333 

• CCVA is all one word

• Lower or uppercase – it doesn’t matter!

Audience Poll



9

To participate by text

STEP 2 - Once you have joined the session you 
can submit poll responses by texting 
the corresponding letter (A,B,C,D, etc.) 
to 22333

• You just text a letter !  That’s it

Audience Poll
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To participate using the paper survey

STEP 1 – Circle the letter that corresponds to your 

answer. Only circle one answer per question.

STEP 2 – Turn in your completed survey at the 

end of the meeting (or just leave it on your 

chair)

Audience Poll
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Which Cambridge neighborhood do you spend 

the most time in (live, work, play)?

Question 1

A:   Cambridgeport

B:   East Cambridge

C:   North Cambridge

D:   Area 2/MIT

E:   Wellington-Harrington

F:   Area Four/The Port

G:  Mid-Cambridge

H:  Riverside

I:    Agassiz

J:   Neighborhood Nine

K:   West Cambridge

L:   Cambridge Highlands

M:  Strawberry Hill

N:   Outside Cambridge

O:   Do not know



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/BuZF6IYpqmSSpyQ?preview=true
https://www.polleverywhere.com/multiple_choice_polls/BuZF6IYpqmSSpyQ?preview=true
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Demographic indicators of social vulnerability 

include poverty, elderly, elderly living alone, 

children under 5, low education, and language 

isolation. On a scale of 1 (low) to 5 (high), how 

socially vulnerable do you feel?

Question 2

A:   1 (low)

B:   2

C:   3

D:   4

E:   5 (high)



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/4nBo0PxMhkOLcJh?preview=true
https://www.polleverywhere.com/multiple_choice_polls/4nBo0PxMhkOLcJh?preview=true
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• Climate change threatens Cambridge’s economy, quality 

of life, public health, and safety. 

• Plan for disasters and for "new normal“.

• The assessment represents a “climate stress test” on 

Cambridge.  It is not a precise prediction of the future.

• Identify key physical and social vulnerabilities and 

priority planning areas and issues to inform the 

preparedness plan.

• Develop a shared understanding of the implications of 

climate change and empower the community and the 

City to make preparations and to work together.

Purpose of the Vulnerability Assessment
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CCVA – Progress Up to this Point

• Climate change projections for temperature, humidity, 

and precipitation for 2030 and 2070

• Mapping of urban heat islands/areas of relative higher 

temperatures

• Mapping of precipitation-driven flooding for 10 and 100 

year storms

• Rating and ranking vulnerabilities to projected heat and 

precipitation driven flooding of about 1,000 physical 

assets and social factors

• Economic impact assessment

• Public health impact assessment

• Urban forest vulnerability assessment
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• Many systems were designed for the climate of 

the past.

• Past is no longer a reliable indicator of present 

or future conditions.

• What are the key vulnerabilities and what do we 

plan for?

The Challenge

Preparedness

Plan
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Climate Scenarios

Temperature Precipitation

More extreme events 

Sea Level Rise (SLR)
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Manhole flooding by MWH, Riverine flooding by VHB

100 year 24-hour storm
(11.7 inches over 24 hours)

Precipitation Flooding – 2070
High Scenario

Replace with high resolution from Final Report)
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Temperature  Projections
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The Built Environment

• Energy

• Transportation

• Water

• Telecommunication

• Critical Services

• The Urban Forest

The Social Environment

• Public Health

• Community Resources

• Vulnerable Population

• Economic Impact

Identifying Critical Assets & Resources



22

Urban Infrastructure & Services

Flooding Stress Test Heat Stress Test
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Climate Change Priority Planning Areas
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Key Findings of CCVA Part 1

 Heat vulnerability and inland flooding are more imminent.

 Social vulnerability is not evenly distributed among 

neighborhoods or households

− Heat stress, heat-sensitive disease, critical services, 

indoor air, food safety, housing/shelter, communications

 Key infrastructure assets are vulnerable in the near-term.

 Economic losses from a flood event or an area-wide power 

loss would be significant.  

 Disruption of economic activity could be greater than 

property damage.

 Adaptation will require coordination with other entities
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The Report and Technical Appendices online at www.cambridgema.gov/climateprep

http://www.cambridgema.gov/climateprep
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Which climate change stressor do you 

expect will most negatively affect your 

quality of life by 2030?

A:   Increased temperatures

B:   Increased precipitation and flooding

C:   More extreme storms

D:   All of the above

Question 3



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/DV8uvPYVFxWoTPp?preview=true
https://www.polleverywhere.com/multiple_choice_polls/DV8uvPYVFxWoTPp?preview=true
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Which economic impacts from flooding or 

extreme heat are you most concerned about  

by 2030?

A:   Costs of property damage 

(e.g., car, home, business, community)

B:   Reduced economic activity 

(e.g., wages, business income, opportunities)

C:   Both property damage and reduced economic activity

Question 4



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/SnMoEei7UjjzBk2?preview=true
https://www.polleverywhere.com/multiple_choice_polls/SnMoEei7UjjzBk2?preview=true
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Sea Level Rise and Storm Surge
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• FEMA is only backward looking 

• Only considers “100-year” storm 

• Region I does not use dynamic modeling 

• Transect based analysis 

Flood Map Options - FEMA 
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• Inundation maps based on standard “bathtub” model 

do not reflect dynamic nature of coastal flooding 

• Does not account for joint flooding conditions 

• Does not include effects of infrastructure (e.g., dams) 

• Does not account for tides 

Flood Map Options - Bathtub 
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• Worst possible scenario for emergency planning (worst 

storm at MHW)…no associated risk planning 

• Coarse modeling domain results in local inaccuracies  

• Does not include impacts of waves 

• Errors are relatively large (+/- 20%) 

• Just hurricanes 

Flood Map Options – Hurricane Evacuation 
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Why Existing Maps are not good enough… 
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Includes relevant physical processes (tides, storm surge, wind, waves, wave 

setup, river discharge, sea level rise, future climate scenarios) 

 

 

 

 

• Currents 

• Storm Surge 

• Tides 

• Water Levels 

• Winds 

• SLR 

• Discharge 

• Infrastructure 

• Waves 

• Wave Setup 

Amelia Earhart 
Dam 

Charles River 
Dam 

Amelia Earhart Dam 

High Resolution Hydrodynamic Modeling 
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Grid covers a large regional area (North Atlantic) to capture large-scale storm 

(hurricane, nor’easter) dynamics. 

 

Regional Grid Requirements 
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Varying resolution with high resolution in 

areas of interest 

Unstructured Grid 
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Downtown Boston Grid 



Boston Harbor Flood Risk Model 
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6.6 ft 

3.9 ft 

1.6 ft 

0.7 ft 

X 
4 

X 
3 

X 2 
X 1 

• 
3a 

2100 

• 
2a 

2070 

1a 
• 

2030 

NOAA (2012). Global Sea Level Rise Scenarios for the United States National Climate Assessment 

Scenarios 2020 2030 2040 2050 2060 2070 2080 2090 2100 

"Highest" Global SLR (from 2013-2020) (feet) 0.21 0.61 1.10 1.70 2.40 3.21 4.11 5.12 6.23 

Land subsidence (feet) @ 0.003 ft/yr 0.02 0.06 0.09 0.12 0.15 0.19 0.22 0.25 0.29 

"Highest" Relative SLR (from 2013-2020) - (feet) 0.24 0.66 1.19 1.82 2.56 3.39 4.33 5.37 6.52 

Sea Level Rise Projections 
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 Monte Carlo 

simulations 

   

 Present and future 

climate change 

scenarios 

 

 Tropical and Extra-

Tropical Storms 

 

 Simulates storms 

combined with SLR 

and river discharge 

• A Large Statistically robust set of 
storms.  

• No need to determine joint 
probabilities. 

 

Storm Climatology 
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Blizzard of 1978 
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The Perfect Storm 
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Example Results 
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Example Results 
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Exceedance Probability Maps – 2013 
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Exceedance Probability Maps - 2030 
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Exceedance Probability Maps - 2070 
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Depth of Inundation Maps – 1% Depths 2013 



20 

Depth of Inundation Maps – 1% Depths 2030 



21 

Depth of Inundation Maps – 1% Depths 2070 



Example Assessment – Probabilities 2013 



7.33 hrs 

LOCAL 

LOCAL 

Example Assessment – 1% Depth 2013 



Example Assessment – Probabilities 2030 



10.0 hrs 

LOCAL 

LOCAL 

Example Assessment – 1% Depths 2030 



Charles River Dam 

Amelia Earhart Dam 

 At 1% (100-yr): 

• Flanked in 2055-2060 

• Overtopped in 2065 

 

 At 0.2% (500-yr): 

• Flanked in 2045 

• Overtopped in 2050 

 

 At 1% (100-yr): 

• Flanked in 2045-2050 

• Overtopped in 2055-2060 

 

 At 0.2% (500-yr): 

• Flanked in 2030-2035 

• Overtopped in 2040 

 

Flooding Impacts at the Dams 
(Assuming high rate of SLR) 

 



2070 Probability of Flooding  



2070 Depth of Flooding for 1% Probability  
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2070 Depth of Flooding for 1% Probability

Scenario for Vulnerability and Risk Assessment

SLR/ Storm Surge + propagation through piped infrastructure
Source: Kleinfelder based on WHG & MWH analyses, October 2015
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Comparison of Storm Surge and 
Precipitation Flooding

Extent of flooding from 100-yr 24 hr rain storm by 2070

Extent of flooding from 1% flood by 2070 with SLR and storm surge 

and propagation through piped infrastructure (no rain)
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 Dams effectively protect Cambridge until at least 2030

 Storm surge could impact regional systems outside the 

City

 Both dams would be flanked before they are 

overtopped. For the 1% probability level (100-yr flood) 

by 2070, both dams are overtopped. 

 Ability of the dams to pump after an event will affect 

the duration of  flooding in the City

 Storm surge flooding would be a new experience for 

Cambridge

3

What We Learned About SLR/ Storm Surge
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 Storm surge risks more significant in 

- Alewife/Fresh Pond area by 2050

- North Point area by 2070

 Alewife area – more impacted by storm surge flooding 

Eastern Cambridge – more impacted by precipitation   

driven flooding

 One potential significant pathway 

for storm surge is through 

Charlestown and Somerville; 

there may be a temporary fix

 Storm surge flooding is a regional 

challenge
Regional adaptations (MassDOT, 2015)

What We Learned About SLR/ Storm Surge
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Vulnerability and Risk Ranking SLR/ Storm Surge

Example:

Water Department 

Building
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Example:

Water Department 

Building

Vulnerability and Risk Ranking SLR/ Storm Surge

Legend

Cambridge 2070 Probability of Flooding

Percent probability of exceedance

Dry

0.1%

0.2%

0.5%

1%

2%

5%

10%

20%

25%

30%

50%

100%

Cambridge 2070 

Percent probability of flooding

Cambridge 2070 1% Probability

Depth of flooding above ground (ft)

Highly 

Vulnerable 

Asset
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Vulnerability and Risk – Example Results

Critical Asset

Flooding Risk 2070

Sea Level 

Rise/Storm Surge
Precipitation

Water Dept. (City's EOC)

North Cambridge Substation

Intersection of Alewife Brook 

Pkwy and Mass Ave

MBTA Lechmere Station

Of the 500 critical assets identified in CCVA Part 1, about 100 are likely to be impacted by SLR/ Storm Surge 
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• Complete the vulnerability and risk assessment 

based on  SLR/ storm surge results

• Hold small group meetings to discuss results in 

more depth

• Issue CCVA Report – Part 2 by early 2016

• Start the Climate Change Preparedness and 

Resilience Plan and coordinate with Citywide 

Plan

Next Steps
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Approaches to Resiliency Planning

• Gather “best practices” looking at 

examples in the region and 

internationally

• Develop strategies at four scales: 

Building, Neighborhood, City, 

Region

• Develop appropriate risk-based 

standards to inform building and 

structural design
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Source: Strategies for Multifamily Building Resilience, 

Enterprise green communities, 2015

Resiliency at the Building Scale 

Heat Resiliency for 

Multifamily Housing

Flood Resiliency for 

Institutional Building

Source: Returns on Resilience Report, ULI, 2015



12Source: Kleinfelder, 2015Source: Kleinfelder, 2015

Resiliency at the Neighborhood Scale 

• Network

• Shelter

• Contingency plan

• Pre-ID people         

at risk
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Resiliency at City & Regional Scale

Adaptation 

of Dams

2

Adaptation of 

transportation 

infrastructure

Combine blue & 

green infrastructure
examples: Rotterdam, London

Resilient mobility

Source: Kleinfelder, 2015
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Looking Forward

• Work on regional coordination and cooperation, 

such as the Metro Mayors climate resilience 

initiative

• Coordinate with stakeholders undertaking their 

own preparedness efforts

• Coordinate with upcoming Citywide Plan

• Start the Preparedness Plan in January– a two 

year effort – and program early actions.



15
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In which ways do you anticipate YOU will need 

to adapt?

A:   Making my building more resilient

B:   Preparing in advance for emergencies 

(e.g., business, home, family contingency 

plans)

C:   No need to adapt 

Question 5



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/5gPh2zOPjmC5YBR?preview=true
https://www.polleverywhere.com/multiple_choice_polls/5gPh2zOPjmC5YBR?preview=true
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In which ways do you anticipate YOUR 

NEIGHBORHOOD will need to adapt?

A:   Provide community resources for extreme events 

(e.g. cooling center)

B:   Build a stronger social network 

(e.g., checking on neighbors)

C:   Upgrade infrastructure 

(e.g. shaded streets, raised sidewalks)

D: No need to adapt 

Question 6



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/qbxIKbmWy0qLY94?preview=true
https://www.polleverywhere.com/multiple_choice_polls/qbxIKbmWy0qLY94?preview=true
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In which ways do you anticipate THE CITY will 

need to adapt?

A:   Provide assistance to residents & business 

owners

B:   Educate the population on measures to adapt

C:   Change zoning and regulation

D:   No need to adapt

Question 7



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/gzXkHaKOp20S4DY?preview=true
https://www.polleverywhere.com/multiple_choice_polls/gzXkHaKOp20S4DY?preview=true
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In which ways do you anticipate THE REGION 

will need to adapt?

A:   Upgrade energy supply and distribution 

infrastructure

B:   Protect critical transportation systems

C:   Build flood protection from sea level rise and 

storm surge 

D:   No need to adapt

Question 8



• 

Your poll will show here 

Install the app from 

.P-ollev.comlaP-P-

Make sure you are in 
Slide Show mode 

Still not working? Get help at .P-ollev.com/aP-.P-IheiP
or 

OP-en P-Oll in Y-OUr web browser 

• 

http://www.polleverywhere.com/app
http://www.polleverywhere.com/app
http://www.polleverywhere.com/app/help
http://www.polleverywhere.com/app/help
https://www.polleverywhere.com/multiple_choice_polls/cdQYSvLhU9dNEN2?preview=true
https://www.polleverywhere.com/multiple_choice_polls/cdQYSvLhU9dNEN2?preview=true
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Thank You.

We look forward to working with you,

please contact us with questions.

John Bolduc

jbolduc@cambridgema.gov

617-349-4628

http://www.cambridgema.gov/climateprep

mailto:jbolduc@cambridgema.gov
http://www.cambridgema.gov/climateprep

