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□Participants are on mute – please use the chat function to 

make comment or ask questions

□We expect to be able to provide presentations following 

the meeting

□Participants will be emailed a link to an evaluation –

please take a moment to respond
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□ Welcome & Introductions

□ Presentations
□ Climate Change Impacts in New York City: Daniel Bader, Columbia University

□ Citywide Stormwater Resiliency Plan: Erika Jozwiak, NYC Mayor’s Office of 

Resiliency

□ Upcoming Tabletop Exercise: Jackson Paslaski, Cybersecurity and Infrastructure 

Security Agency

□ Fatality Management Guidance Document: Lisa Fenger, GNYHA

□ Sit Stat Surveys, Drills, and Updates: Lisa Fenger, GNYHA

□ Upcoming Events

□ Adjournment

Agenda4





Comparing Weather and Climate

“Weather is what you get; climate is what you expect.”

Climate describes 
weather patterns over 
a longer term

Weather describes 
current and near-term 
conditions



Humans Are Tipping the Balance

7Source: NASA https://climate.nasa.gov/evidence/

The contribution of excess greenhouse gases like carbon dioxide and 
methane cause the Earth to warm in response

https://climate.nasa.gov/evidence/


• Natural variability will continue to occur

• However, small shifts in mean values can lead to large changes in the frequency of extremes
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New York Precipitation
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Powerful computer models let us test and refine hypotheses





Temperature projections for
New York City 

* Middle range (25th to 75th percentile) of model-based projections.

NPCC 2015 projections are broadly 
consistent with NPCC 2010 

projections

▪ Mean annual temperatures are projected to 
increase by 4.1 to 5.7°F* by the 2050s and by 5.3 to 
8.8°F* by the 2080s.

▪ Mean annual precipitation is projected to increase 4 
to 11 percent* by the 2050s and 5 to 13 percent* by 
the 2080s.

▪ Frequency of heat waves is projected to triple by the 
2080s from 2 to 6 heat waves per year. 

▪ Sea level is expected to rise 11 to 21 inches* by the 
2050s, 18 to 39 inches* by the 2080s, and, for the high 
estimate, 6 feet by 2100.

▪ Projected sea level changes alone would increase the 
frequency and intensity of coastal flooding (absent 
any change in storms themselves). 

Latest Climate Projections



Source: NYSERDA



Source: NYSERDA



Source: NYSERDA; NYSDEC



Source: NYSERDA ClimAID



Mitigate to reduce our impact on natural systems…
…and adapt  where we nevertheless expect impacts.



Examples of resilience strategies 
Policy
❖Emergency 

evacuation plans
❖Design Guidelines
❖Insurance

Ecosystem-based 
adaptation
❖Green 

infrastructure 
❖Wetland 

restoration

Engineering
❖Sea walls, dikes, 

and levees
❖Elevation of 

critical 
infrastructure

❖Heat resistant 
materials 

Social Programs
❖Neighborhood 

watch programs
❖Digital alerts
❖Volunteer  

rehabilitation 
projects



Source: NPCC 



CCRUN geographic domain defined by 
metropolitan area counties

The only RISA team with principal focus 
on urban settings

A partnership of six universities 



Greater NY 
Hospital 
Association:
Citywide Stormwater 
Resiliency Plan



Background 
and Context



NYC must prepare for the full range of climate threats

Up to

30 in
SLR by 
2050s

SEA LEVEL RISE

INCREASED 

TIDAL FLOODING + 

GROUNDWATER 

TABLE RISE

PRECIPITATION FLOODING IN NON-

COASTAL AREAS

TEMPERATURE
LONGER, MORE 

DANGEROUS HEAT 

WAVES

Up to

1.5x
rain days > 1”

by 2080s

# of days 
above 90°F

TRIPLE
by 2050s

+50%
increase in 

intense 
hurricanes 

by 2100

COASTAL 

STORMS

MORE FREQUENT, 

MORE DESTRUCTIVE 

HURRICANES



Extreme rainfall risk is next to be made public

Sea level rise + 
coastal storms

Projections: Downscaled 
sea level rise projections 

available

Mapping: Future flood 
mapping under 

development; FEMA 
flood mapping well 

understood

Extreme Heat

Projections: Downscaled 
heat wave projections 

available

Mapping: Heat 
vulnerability index 

encourages prioritized 
mitigation

Extreme Rain

Projections: average 
increases available, 

rainfall intensity 
projections to be studied 

further

Mapping: maps of areas 
most vulnerable to 

flooding from 
extreme rain



Key Terms

• Cloudburst: Sudden, heavy downpours where a high volume of rainfall occurs in 

a short amount of time

• Cloudburst management: The practice of slowing, delaying, and diverting 

stormwater to minimize nuisance flooding and damage to property and 

infrastructure

• Extreme rainfall: this definition will be location dependent, but is generally 

described as a top percentage of all days with precipitation (ex. top 1%)



Distinctions between rain-driven and coastal flooding

Selected Impacts Rain Driven Flooding Coastal Flooding (includes tidal 

flooding + coastal storms)

Warning Often comes with little warning Tide cycle predictions allow for 

coastal flood warning

Duration Most major ponding lasts seconds 

to a few minutes

Tidally influenced storm surge lasts 

20 minutes to an hour

Damage Impacts drywall, vehicles but less 

severe and permanent 

electric/structural damage

Salt water permanently damages 

electrical equipment and can destroy 

structures and property.

Geographic extent Impacts targeted areas based on 

location of heaviest rain. 

Dispersed impacts.

Impacts broad geographic area 

based on location/timing of tides, 

surge

DRAFT AND CONFIDENTIAL



DEP LEADS ON PROTECTING NYC FROM EXTREME RAINFALL

• Each year, invests hundreds of millions of dollars to upgrade the City's drainage 

system

• In the last two-plus decades, heavily invested in nature-based solutions

• Runs the largest and most aggressive Green Infrastructure Program in the 
country

• Partnered with cities around the globe on cutting edge ideas to manage 

cloudbursts, including “flooding by design” where new spaces are created that can 

fill up with water—reducing the strain on the sewer system

• As with any extreme weather event, there are limits to engineered solutions, but 

taking these measures are important steps that will protect New Yorkers 



HURRICANE IDA 

September 1, 2021 Hurricane 

Ida reached NYC and for the 

first time in history, the National 

Weather Service declared a 

flash flood emergency in NYC. It 

shattered the record for the most 

single hour rainfall in our City, 

set only two weeks earlier by 

another extreme storm, 

Hurricane Henri. Ida flooded 

streets, subways, and homes. 

Most tragically, Ida took the lives 

of 13 New Yorkers.



Plan Development

• Started in 2018

• NYC conducted two rounds of hydrologic + 

hydraulic modeling to better understand risks within 

and across neighborhoods

• Publicly available map and resiliency plan required 

by LL172 of 2018

Final products:

• Publicly available map

• Stormwater Resiliency Plan



EXTREME RAINFALL –
EVALUATING THE IMPACTS

The Stormwater Resiliency Plan reflects critical science that says:

▪ Precipitation events are intensifying.

▪ Extreme rain events can cause flooding in neighborhoods that are 
inland, away from the coast.

▪ Extreme rain is hard to predict and can occur suddenly.

In May, 2021 the City released its first Stormwater Resiliency Plan to 
communicate the impact of extreme rainfall, and share plans 
to strengthen the City's sewer infrastructure and pilot innovative long-
term strategies like Cloudburst management



THE NEW NORMAL: THE CITY'S ALL – HANDS RESPONSE

Hurricane Ida was the most catastrophic climate event in NYC 

since Hurricane Sandy. 

The City immediately responded with an extensive 

interagency response and commitments to address 

infrastructure & buildings, residents & businesses, 

science & data collection.

These measures will build on existing efforts to improve short 

term emergency response and long term stormwater planning 

in NYC. 



NYC 
Stormwater 
Flood Maps -
Development



We are providing a new mapping resource to the public

• Maps show future vulnerability to flooding from extreme rain

The maps:

• Show moderate 

and extreme stormwater 

flood scenarios coupled 

with sea level rise

• Sea level rise will make it 

harder for water to flow out 

of our sewer network, 

creating more flooding 

during rainstorms.



Key Messages: Maps

All maps: 

• show a range of future extreme rainfall scenarios to assess how flood patterns 

might change.

• are based on a simplified assumption that extreme rain would occur uniformly 

across the whole city in order to assess possible impacts in all 

neighborhoods.

• show that flooding impacts are mostly concentrated in areas that are low lying 

or have little green space to soak up excess rainfall. 

• sometimes overlap, but often do not overlap, with areas that are at risk from 

coastal flooding. 



Stormwater Maps (link)
DRAFT AND CONFIDENTIAL

Moderate Stormwater Flood 
(10-yr + SLR)

Extreme Stormwater Flood
100-yr + SLR

https://experience.arcgis.com/experience/4b290961cac34643a49b9002f165fad8/


Key Messages: Moderate Stormwater Flood
This map:  

• reflects roughly two inches of rain falling in one hour (10-yr storm) coupled with 

2.5 feet of sea level rise, which is a high estimate for the 2050s. 

• reflects a storm that has a 10% change of occurrence (very unlikely) in any given 

year. 

• shows areas that can’t drain if sea level rise blocks storm drains and outfalls. 

Flooding from this storm would: 

• temporarily disrupt transportation and enter buildings and basements, 

temporarily damaging contents and surfaces.



Key Messages: Extreme Stormwater Flood
This map:  

• reflects a little over 3.5 inches of rain (100-yr storm) falling in one hour coupled 

with 4.8 feet of sea level rise, which is a high estimate for the 2080s. 

• reflects a storm that has approximately 1% chance of occurrence (extremely 

unlikely) in any given year. 

• shows areas that can’t drain if sea level rise blocks storm drains and outfalls.  

Flooding from a storm like this would: 

• cause widespread damage and disruption to both private and public property. 

• disrupt roads, subways, rail, and potentially power/communication networks. 

• cause flooding across coastal neighborhoods from sea level rise impacts. 



• Model construction and resolution

• Additional buildout of models

• Higher resolution of model buildout

• Refinement of model hydrology and 
calibration through future DEP modeling 
efforts

• Ultimately moving to a rain-on-mesh 
hydrology approach

• Collection of quantitative data for use in future 
model validation

• Monitoring of urban flooding events

• Surface-level sensors 

• Processing of imagery to extract flood 
data

• Additional in-sewer monitoring

Online imagery of July 2019 flooding event at 4th

and Carroll
Moderate flood map results at 4th

and Carroll

Future model improvements and map updates

Moderate flood map results with July 8-9 2021 
flooding event; W 157 Street @ Broadway 
(Source: nytimes.com)



NYC 
Stormwater 
Resiliency 
Plan



Resiliency plan defines commitments through four goals

1. Inform the public about flood risks 
from extreme rain

2. Update NYC’s flash flood response 
procedures to prioritize at risk areas

3. Advance policies that reduce urban 
flooding and research that informs 
future risks

4. Leverage stormwater investments to 
help manage future flood risk from 
extreme rain and sea level rise. 
Future investments can alleviate 
flooding throughout the City. 



Goal 1

Inform the Public about Flood Vulnerability from Extreme Rain

1. Release initial flood vulnerability maps to the public

2. Conduct stakeholder engagement

3. Build maps into interactive online platform showing citywide flood vulnerability from 
rain, coastal storms, and sea level rise



Goal 2

Update NYC’s Flash Flood Response Procedures to Prioritize Response in Vulnerable Areas

1. Update NYC Stormwater Mitigation Study Areas

2. Ensure that DEP’s Flash Flood Activation and Notification SOP and NYC’s Flash Flood 
Emergency Plan are optimally aligned

3. Evaluate locations of key shelters and commodity distribution points to ensure that 
coastal storm shelters maintain operational continuity during extreme rain events

4. Develop notifications for basement dwelling to keep residents out of harm’s way

5. Model additional storm scenarios to further tailor NYC’s response management for 
various events



Goal 3

Advance Policies that Reduce Urban Flooding and Research that Informs Future Risks

1. Call on NPCC to develop rainfall intensity projections for future years and collect ongoing 
rainfall intensity observations

2. Facilitate green roof deployment in priority areas

3. Update on-site stormwater management requirements to reduce the amount and rate of 
stormwater entering city sewer system

4. Incorporate stormwater flood mitigation into NYC’s Climate Resiliency Design Guidelines



Goal 4

Leverage Stormwater Investments to Help Manage Future Flood Risk from Extreme 
Rain and Sea Level Rise  

1. Conduct additional modeling to identify the most effective interventions that best 
manage flood risk

2. Analyze water and wastewater rate structure options that could provide a more 
sustainable revenue stream and greater flexibility for investing in climate resiliency

3. Establish criteria for tiering neighborhoods based on flood vulnerability and risk

4. Assess and evaluate feasible flood-risk strategies for implementation based on tier

5. Incorporate lessons learned into long term planning and revise drainage planning as 
appropriate with flood risk management as a key decision variable



THE NEW NORMAL: THE CITY'S ALL - HANDS RESPONSE
Commitments in 6 categories:

1. Immediate enhancements in extreme weather 

communications. 

2. Immediate enhancements to storm analysis & data 

initiatives. 

3. Immediate enhancements to city and household 

infrastructure. 

4. Keeping New Yorkers in basements and cellars safe.

5. Long-term infrastructure improvements. 

6. Working with partners in government. 



NYC 
Climate 
Resiliency 
Design 
Guidelines



Climate change data used in 

design improves the 

performance of capital 

projects
• Goal of the Climate Resiliency Design Guidelines: 

establish consistent approach for using forward-looking 

climate change data across the City capital plan

• Addresses multiple hazards: 1) extreme heat, 2) extreme 

rainfall, 3) tidal inundation with sea level rise, and 4) coastal 

storms.

• For City of New York capital projects, including new 

builds and substantial improvements

• All types of capital projects: buildings, infrastructure, and 

landscapes



Innovative 
Stormwater 
Management



How can we manage extreme rain?



September 2015:  Cloudburst event in Copenhagen, Denmark

Cloudburst Management in Copenhagen



Rotterdam’s “Water Square”

Cloudburst Management in Rotterdam



Links

• NYC Stormwater Resiliency Plan and NYC Stormwater Flood Maps: 
www.nyc.gov/resiliency

• Contact:  ejozwiak@cityhall.nyc.gov

http://www.nyc.gov/resiliency
mailto:ejozwiak@cityhall.nyc.gov




C I S A  |  C Y B E R S E C U R I T Y  A N D  I N F R A S T R U C T U R E  S E C U R I T Y  A G E N C Y

TLP:WHITE

TLP:WHITE

CISA – GNYHA 

JANUARY 19, 2022
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CISA – GNYHA

January 19, 2022

TLP:WHITE

TLP:WHITE

Cybersecurity and Infrastructure Agency

Jackson Paslaski

U.S. Department of Homeland Security (DHS), Cybersecurity and Infrastructure 

Security Agency (CISA)

Team Lead, CISA Cyber Exercise Program 

58



C I S A  |  C Y B E R S E C U R I T Y  A N D  I N F R A S T R U C T U R E  S E C U R I T Y  A G E N C Y

TLP:WHITE

TLP:WHITE

CISA – GNYHA

January 19, 2022
59



CISA – GNYHA

January 19, 2022

TLP:WHITE

TLP:WHITE

CISA – GNYHA Effort

▪ Tabletop Exercise

▪ A two-day effort with GNYHA organizations (April 26th and 27th) 

▪ Some discussion topics will include:

▪ How to prepare for and prevent cybersecurity attacks

▪ How to mitigate, respond to, and recover from the impacts of a cybersecurity 

incident

▪ Best cyber hygiene practices

▪ What resources are available to help you respond to cyberattacks

60



CISA – GNYHA

January 19, 2022

TLP:WHITE

TLP:WHITE
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For more information:

CISA.gov

Questions?

Email:

Jackson.Paslaski@cisa.dhs.gov

mailto:Jackson.Paslaski@cisa.dhs.gov


Fatality Management for Long Term Care

Guidance Document



□ Developed by:
□ Greater New York Health Care Facilities 

Association

□ Greater New York Hospital Association

□ Southern New York Association

□ With assistance from:
□ Office of Chief Medical Examiner

□ NYC Department of Health and Mental 
Hygiene

□ NYC Emergency Management

Fatality Management for Long Term Care63



□ General Process for Fatality Management

□ Reporting New York City Deaths Using eVital

□ Office of Chief Medical Examiner Policies and Procedures

□ Surge Staffing Resources

□ Disaster Behavioral Health Resources

□ Lessons Learned and Recommendations

https://www.gnyha.org/tool/mass-fatality-management-guidance-for-nyc-long-term-care-facilities/

Table of Contents64

https://www.gnyha.org/tool/mass-fatality-management-guidance-for-nyc-long-term-care-facilities/


Sit Stat Surveys and Updates



Heat Drill

Coastal 

Storm

Drill

Post Ida 
Survey

5 Vaccine 

Mandate 

Surveys

Drill

Winter 

Weather

Nov 17 

Sit Stat Surveys and Drills:

August 25 through January 18
66

Winter 

Weather 

Jan 7

Nursing 

Home

Admissions 

(ongoing)



Question: Nursing Home Admissions67

Admissions  

• Accepting Admissions

• Accepting COVID-19 Positive Admissions

• Admission Days / Hours

• Admissions Contacts

• Name

• Email

• Office Phone

• Cell Phone

□ Responses provided through Sit Stat and SurveyMonkey

□ SurveyMonkey responses manually uploaded into Sit Stat

□ Results made available to hospitals

□ Emergency preparedness teams through Sit Stat

□ Discharge planners through Excel spreadsheets downloaded from Sit Stat



Question: Winter Weather Survey68

Winter Weather 
Survey 

January 7

• Infrastructure impact?

• Non-patient sheltering?

• Operational impacts?

• Generator run time?

□ Surveyed 51 facilities through Sit Stat

□ 32 responses = 63%

□ Minor to no impact due to the winter storm

□ Staff member call outs



Upcoming Events



Looking Ahead70

•#3: May 11, 2022

LTC-DPC Meetings

•Real Life Events: Nursing Home Admissions Survey (ongoing), Winter Weather (if needed)

•Drills: February TBD, May 18

•Ongoing Training: on hold due to Omicron

Sit Stat

•Originally had 24 nursing homes signed up

•Looking at exercise alternatives due to Omicron wave

Medical Response and Surge Exercise (Coalition Surge Test or CST or SurgeEx or MRSE)

•Planning Meetings: February 1, March 2, March 30 

•April 26 & 27, 2022

•After-Action Meeting April 28, 2022

Annual Tabletop Exercise



Thank you for attending!

**Please complete evaluation and feedback form**

Adjournment71


