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[I. Acronyms

CAPT Captain

CDR Commander

CooP Continuity Of Operations Planning

CO-0PS NOAA Center of Operational Oceanographic Products and Services
CRRC Coastal Response Research Center

DPP NOAA Disaster Preparedness Program

DRC Gulf of Mexico Disaster Response Center

DUSO NOAA Deputy Under Secretary for Operations

ERD NOAA OR&R Emergency Response Division

ESSD NOAA NWS Environmental Scientific & Services Division
ERMA Environmental Response Management Application
ESF Emergency Support Function

FEMA U.S. Federal Emergency Management Agency

GOHSEP Governor’s Office of Homeland Security and Emergency Preparedness
HSPO NOAA Homeland Security Program Office

ITIC International Tsunami Information Center

LA Louisiana

LCDR Lieutenant Commander

MEF Mission Essential Function

NGS NOAA National Geodetic Survey

NHC NOAA NWS National Hurricane Center

NOAA U.S. National Oceanic and Atmospheric Administration
NRAD NOAA Response Asset Directory

NRB NOAA OCS Navigation Response Branch

NRT NOAA Navigation Response Team

NWS NOAA National Weather Service

0oCM NOAA Office for Coastal Management

0CSs NOAA Office of Coast Survey

OMAO NOAA Office of Marine and Aviation Operations

ONMS NOAA Office of National Marine Sanctuaries

OR&R NOAA Office of Response and Restoration

PIO Public Information Office

PMI Personnel, Mission, and Infrastructure

RPI Research Planning, Inc.

SDB Spatial Data Branch

SMART Science Monitoring and Reliable Telecommunications
UAS Uncrewed Aerial Systems

UNH University of New Hampshire

U.S. United States

USAID U.S. Agency for International Development



USCG U.S. Coast Guard
USPHS U.S. Public Health Service
VaDR Vessel and Debris Response
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IV. Executive Summary

NOAA’s DPP partnered with CRRC to facilitate three webinars focusing on NOAA'’s hurricane
preparedness and readiness for personnel (people), mission, and infrastructure (PMI). The virtual
event entitled “NOAA Hurricane Preparedness Summit 2022,” helped put NOAA in a better posture
for the 2022 hurricane season by identifying best practices and lessons learned from the 2021
season, recognizing challenges specific to the Pacific Islands, and socializing tools and resources
available to support different stages of storm landfall. The summit agenda is included as Appendix
A. For Sessions 1, 2, and 3 of the Summit, there were 131, 59, and 84 attendees; respectively.
Participants represented academia, federal, state, and local agencies.

Specific objectives were to:

Understand best practices and lessons learned from the 2021 hurricane season;
Become knowledgeable about PMI topics;

Work towards improving consistency in response between federal and state partners;
Recognize challenges for the next hurricane season;

Introduce and familiarize tools and resources; and

Understand gaps given the current limitations.

A o

The summit included plenary presentations from federal and state agency representatives
outlining: resilient communications, storm specific lessons learned, communication of severity of
risk, facility and staff readiness, pandemic fatigue, mental health, challenges in the Pacific Islands
(climatological impacts and infrastructure, communication, and supply chain challenges), and
available tools and resources. Presentation slides are in Appendix B. Question and answer sessions
were included throughout the summit, as well as polling to obtain feedback from participants.

Common themes emerged from discussions during the summit including:

e Communications will always be a challenge for conveying pre-/during-/post-storm
information about preparedness, response, and recovery efforts.

e Pre-planning and engagement with the local community can be critical for saving lives and
creating communities that can self-sustain until outside help arrives.

e COVID continues to be a factor in response capacity and capabilities.

e NOAA should continue pre-planning and coordination with federal and state partners to
enhance readiness to meet its responsibilities and designated MEFs before, during, and
after a major hurricane makes landfall.

e NOAA and partner facilities may not be sufficiently resilient to storm impacts, specifically
from hurricanes.

e NOAA has a wide range of digital response and planning tools that can be used for hurricane
planning, preparedness, response, and recovery activities.

The UNH Survey Center conducted a survey of stakeholders prior to the summit. The 21-question
survey received 109 responses between February 7 - 22, 2022. It inquired about general
demographics (i.e., organization name, NOAA line office, region), hurricane preparedness and
response plans, Mission Essential Function (MEF)/Emergency Support Function (ESF) roles,



anticipated challenges, mitigation strategies, digital response and planning tools, and personal
preparedness measures. More information about the survey and the results can be found in the pre-
summit survey technical report (Appendix C).

V.  Session 1: Enhancing support of state and federal partners for the 2022
hurricane season by focusing on the readiness of NOAA's Standard Personnel,
Mission and Infrastructure (PMI)

The first session of the summit, held on April 20, 2022, focused on communications, preparedness
and response lessons learned during the 2021 hurricane season, and compounding stressors (i.e.,
pandemic fatigue/mental health). Speakers shared examples of best practices to enhance facility
and staff readiness and increase communication resiliency, including how to convey risk to the
public. Introductory polls were used to understand the attendee’s level of preparedness, priority
concerns, and MEF/ESF roles.

Poll Question 1: Is your office/site/agency prepared for the 2022 hurricane season?

a. Yes (78%)
b. No (6%)
c. Unsure (16%)

Poll Question 2: Do you have a Mission Essential Function (MEF) or Emergency Support Function
(ESF)?

a. Yes (70%)
b. No (23%)
c. Idon’t know what MEF or ESF means (7%)

Welcome and Summit Objectives

Nancy Kinner (UNH CRRC) provided the opening statements. Benjamin Freidman (DUSO) and Scott
Lundgren (OR&R) each provided a welcome and their perspective on the upcoming hurricane
season. Charlie Henry (OR&R) reviewed the six summit objectives and the pre-summit survey
results.

Understand best practices and lessons learned from the 2021 hurricane season;
Become knowledgeable about PMI topics;

Work towards improving consistency in response between federal and state partners;
Recognize challenges for the next hurricane season;

Introduce and familiarize tools and resources; and

Understand gaps given the current limitations.

o hewWwNPRE

The survey prioritized the challenges that agencies anticipated for the 2022 hurricane season
including: unreliability or loss of utilities (power, internet, water, cell service); availability of
sufficient qualified personnel to respond; facility readiness, preparedness, resilience, and response;
management of staff and other resource capacity; and management of the multiple aspects of
pandemic - related fatigue. The survey indicated that 52% of participants found a mitigation
strategy to keep their people safe and maintain access to adequate protection (PPE, COVID-19



testing, vaccines) during response activities, while only 16% of participants have mitigation
strategies for managing pandemic-related fatigue.

Setting the Stage

Cody Fritz (NWS) set the stage for the summit by reviewing the 2021 hurricane season which had
eight U.S. landfalls, six tropical storms, and two hurricanes. There have been more Category 4 and 5
hurricanes in the U.S. since 2017 than from 1963 - 2016. Fritz reviewed the impacts of Hurricane
Ida highlighting the forecasting and storm surge data, anticipated risk, and actual damages ($75
billion). CDR Joseph Newcomb (USPHS) discussed NOAA'’s Aircraft Operations Center’s methods of
virus mitigation and surveillance during response including: weighing the risks and benefits,
increasing vaccinations among staff, regular viral testing, and equipping units with a dedicated
medical provider.

Resilient Communications

Gretchen Hirt (Jefferson Parish, LA PIO) used Hurricane Ida as a case study to describe the methods
the parish used to keep the public informed during the hurricane (e.g., interviews with news
outlets, leveraging community relations and partnerships, responding quickly to messages, daily
press briefings, activity on various social media platforms). Internal communication, including with
partners, is important to effectively develop and execute a communications plan. Christopher
Guilbeaux (LA GOHSEP) also noted the importance of pre-storm communication planning and
public outreach. Guilbeaux discussed the challenges and benefits of social media before, during, and
after a storm, specifically the difficulty in verifying storm-related claims made on social platforms.
Hirt and Guilbeaux noted the benefit of after-action reports to continuously improve hurricane
communications and response operations.

Storm Specific Lessons Learned

CAPT Chris “Bubba” Sloan (HSPO) mentioned the ways HSPO maintains its preparedness, readiness,
and resiliency during storm events to ensure that NOAA can continue to support mission functions.
Sloan noted the importance of Continuity of Operations Planning (COOP) for emergency
preparedness including identifying and testing redundant systems pre-event to ensure operation
during a storm. Charlie Henry (DPP) discussed the importance of continuous improvement and
learning from past events to advance preparedness and response for future events, often done
through reviewing after action reports. Henry discussed the ways in which NOAA has improved
preparedness efforts for the 2022 hurricane season such as continuing to manage pandemic
limitations (testing, vaccines, following CDC recommendations) and having an increased familiarity
with virtual work. CDR Megan Guberski (OCS) gave an overview of the 2021 lessons learned by the
Navigation Response Branch (NRB) from Hurricane Elsa and the overlapping impacts of Tropical
Storm Fred, Hurricane Grace, and Hurricane Henry. Guberski described the NRB response timeline
to Hurricane Ida including when and where resources were deployed and what information was
used to inform response decisions.

Conveying Severity of Risk

Mike Brennan (NWS) presented methods to convey risk during tropical cyclones from the NHC
perspective. The likelihood and consequences of an event, and vulnerability of threatened



communities are considered when determining the level or risk. Brennan discussed NHC tools and
products used to communicate risk such as the storm forecast information, watches and warning,
and messaging tools (media interviews, briefings, social media posts). Watches and warnings, such
as those used for wind hazards and storm surges, are not forecasts, but rather risk communication
tools.

Facility and Staff Readiness

CAPT Chris “Bubba” Sloan (HSPO) provided recommendations for staff and facility readiness
including: preparing for 14-day supply chain limitations, updating personal information and
contacts for all staff, having sufficient gasoline supplies for generators, preparing evacuation plans,
and creating redundancy in systems (including chain of command). Ben Schott (NWS) urged
participants to identify their local NWS office and get on its email list to receive storm warnings.
The NWS works 24 /7 and has redundancies in place to ensure continuous operations, including
knowing how many staff are needed for operations and having enough resources (food, water) for
them to remain at the office for several days. Schott highlighted some activities that facilities
personnel can do to improve facility readiness, such as: knowing what their building is rated to
withstand in a storm, reviewing flood maps of the area, and making sure staff have personal
preparedness plans to keep themselves and their families safe during and after the storm.

Compounding Stressors (Pandemic Fatigue/Mental Health)

CDR K] Green (USPHS) gave an overview of the behavioral health impacts of the pandemic,
improvement of psychological resilience, stress management, and the value in using professional
behavioral health support. Anxiety and depression have increased since the pandemic and
evaluations, such as the General Anxiety Disorder-7 (GAD-7) and Patient Health Questionaire-9
(PHQ-9), can help determine if you need further evaluation from a medical professional. Green
noted that NOAA Behavioral Health and Wellness provides resources to NOAA and non-NOAA staff
including direct services on a case-by-case basis, education and training, peer support programs,
policies, and SOPs.

VI. Session 2: Addressing the unique challenges to NOAA’s PMI in the
Pacific Islands during hurricane seasons.

The second session, held on April 20, 2022, focused on unique challenges in the Pacific Islands
related to infrastructure, communications, and supply chain. Presenters also gave background on
the climatological impacts and typical preparedness efforts in the region. The session concluded
with a discussion of each of the topics in more detail with the panelists. Polls were used throughout
to understand challenges in the Pacific Islands.

Poll Question 1: Which of the following was a challenge during past tropical cyclone seasons?
(Select all that apply)

Food and Medication shortages (28%)
Loss of water/sewer (50%)

Fuel shortages (17%)

Extended loss of power (78%)

&0 o



e. Loss of internet/cellular communications (67%)

Poll Question 2: Do you have personal and office/agency contingencies for dealing with the
following: (Select all that apply)

Food and Medication shortages (57%)

Loss of water/sewer (57%)

Fuel shortages (24%)

Extended loss of power (78%)

Loss of internet/cellular communications (71%)

cap o

Nancy Kinner (UNH CRRC) provided the opening statements. Benjamin Freidman (DUSO) and
Genevieve “Genny” Miller (NWS) each provided a welcome and their perspective on the upcoming
hurricane season. Charlie Henry (OR&R) reviewed the six summit objectives and the pre-summit
survey results.

History of Climatological Impacts

Eric Lau (NWS) discussed the impacts from natural disasters across the Pacific region. The Pacific
[slands are in “typhoon alley” and are impacted from tropical cyclones, spring tides, coastal
inundations, and tsunamis. The Pacific Islands and their people are especially vulnerable to the
impacts of natural disasters due to their remote location and limited evacuation options, so it is
critical to be prepared and spread awareness.

Setting the Stage

Marcus “Landon” Aydlett (NWS) set the stage for the session by discussing public communication
methods, noting communication is essential to ensure people are safe. Aydlett demonstrated how
the impact of a storm can increase if it makes landfall only 10-15 miles off the predicted track. The
NWS is the only source for weather information in the region and uses social media platforms to
engage with the public quickly. Aydlett mentioned the importance of having redundant
communication systems to ensure people are informed throughout a storm event.

Infrastructure Challenges

LCDR James Hodges (USCG) provided an overview of previous hurricane impacts and near-misses
in Hawaii, focusing on port vulnerabilities. To increase port resiliency, Hawaii has conducted
assessments of port vulnerabilities and related infrastructure. Hodges noted that marine
transportation systems are vital to Hawaiians since most goods are not produced on the islands.
Due to the infrastructure vulnerabilities, Hawaii implemented a two-week readiness program to
encourage residents to be prepared for storms with adequate supplies. Hodges also discussed USCG
hurricane engagement and response plans.

Communication Challenges

Laura Kong (ITIC) used the volcanic eruption in Tonga as a case study to illustrate the
communication challenges the Pacific Islands face. Lives are saved by wide-spread, clear, and quick
communication systems that are robust, reliable, redundant, and regularly tested. The public needs



to be educated before an event on how the warnings will be issued, who will issue them, when they
will be issued, and what the warning messages will say. Kong demonstrated how multiple
preparedness activities before the event improved the response in Tonga when the sole
communication cable was compromised. Kong also gave an overview of remote emergency
communications (Chatty Beetle) and Science Monitoring And Reliable Telecommunications
(SMART) cables for early warnings of earthquakes and tsunamis.

Supply Chain Challenges

Tiare Eastmond (USAID) discussed the mission of USAID and provided a snapshot of the agency’s
disaster responses in 2020. She focused on supply chain challenges in the Pacific Islands such as
getting supplies to a community via vessel, transporting goods from the vessel to a warehouse, and
to the people in the community. This operation is complicated by the pandemic and related
restrictions and safety measures. Other supply chain challenges include keeping food fresh,
competition for resources among countries, and handling unsolicited third-party goods.

VII. Session 3: Tools and Resources for Storm Support

The third session, held on April 21, 2022, focused on introducing and socializing some of the
available tools and resources that support different stages of storm landfall (I.e., pre-storm landfall,
during storm landfall, post storm assessment, response activities, recovery). A list of disaster
related tools highlighted is included in Appendix D. Polls were used throughout the session to
understand the participants’ knowledge and use of the featured tools.

Poll Question 1: Have you used some of the tools presented today in previous hurricane seasons?

a. Yes (70%)
b. No (30%)

Poll Question 2: Did the 2022 summit provide you new information or refresh your awareness of
tools and resources?

a. Yes, new to me tools (67%)
b. Yes, it refreshed my (33%)

Nancy Kinner (UNH CRRC) provided the opening statements. Charlie Henry (OR&R) reviewed the
pre-summit survey results and noted the tools and resources that were of great interest to
participants.

Pre-Storm Landfall Phase Arrival

Russell Jackson (OCM) gave an overview of OCM’s Digital Coast which is a constituent-driven,
integrated, platform used to integrate geospatial and coastal management. Jackson reviewed Digital
Coast’s website which provides effective and efficient access to coastal geospatial data, tools,
training, and case studies. Jackson noted that there are over 500 terabytes of high-resolution
elevation data, land cover data, orthoimagery; 200+ web mapping services; and links to 50
national-level coastal data sets. He concluded by giving a demonstration of one of the tools on
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Digital Coast, the Coastal Flood Exposure Mapper. This visualization tool creates a collection of
user-defined maps that show people, places, and natural resources exposed to coastal flooding.

Storm Landfall Phase

Paul Fanelli (CO-OPS) gave an overview of some of the CO-OPS products including a demonstration
of the Coastal Inundation Dashboard, which is an interactive map-based tool targeted at coastal
decision makers and the planning community. It provides real-time and historic flood information
and integrates data from other relevant NOAA databases such as the NWS flood thresholds, tropical
cyclone forecasts, coastal flood advisories, storm surge watches and warnings, and OCM'’s sea level
rise viewer. Fanelli described water level trends, how to view data from multiple water level
stations, and upcoming advancements to the dashboard.

Planning and Inventory Phase - Post Storm Assessment

Maryellen Sault (NGS) and Mike Aslaksen (NGS) provided an overview of NOAA’s emergency
response imagers, pre-event imagery, and the potential for Unmanned Aircraft Systems (UAS). Sault
and Aslaksen gave an overview of pre-event planning and aircraft and sensor operations including
demonstrating what imagery looks like under different conditions. Sault and Aslaksen discussed the
response workflow, and coordination with other federal agencies, and addressed commonly asked
questions regarding image time, missing areas, and updates to the imagery viewer. The
presentation concluded by showcasing imagery collected during previous storms and discussing
the role uncrewed aerial systems (UAS) can play in emergency response.

Implementation Phase - Response Activities

Jay Coady (OR&R) provided an overview of the Environmental Response Management Application
(ERMA) which is an online mapping tool for visualizing environmental information related to spills

and environmental disasters. ERMA is commonly used to: visualize the situation status during a
spill drill/training; create a common operating picture during a disaster response; assess damage
and plan for restoration; and analyze threats from climate change, and hurricanes. Coady
demonstrated how ERMA can be used for hurricane response including: collecting baseline
environmental data, receiving live streams of data (storm tracking, surge modeling, water levels,
ship locations), locating critical infrastructure, viewing pre/post imagery, and tracking ESF-10
targets.

Mark White (RPI) provided an overview of the Vessel and Debris Response (VaDR) tool that
provides data to other response tools, such as ERMA. Collected debris data are entered into VaDR
near real-time and then used to feed into other response tools for near-real time visualization.
White discussed the ways in which VaDR can be used for various parts of response including
identifying displaced vessels, collecting response imagery, and verifying imagery in the field. VaDR
archives photos and can apply layers, such as sensitive habitat areas, to images. White concluded
by discussing the ways in which VaDR can be used in conjunction with field maps.

Pre-Storm and Recovery Phase

Leah Odeneal (OR&R) provided an overview of the NOAA Response Asset Directory (NRAD) which
is an all-hazards directory that includes searchable information on physical resources and services
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that can be used or need protection during response and recovery from disasters. NRAD, currently
a pilot program, can help NOAA respond to future disasters more efficiently through improved
shared access to available resources (must have NOAA log-in). Odeneal described how NRAD
organizes assets (e.g., facility, aircraft, vessel) and services (e.g., waterway mapping, navigation
response, divers). She gave a tutorial on how to access and use the NRAD database and used a
hypothetical scenario to show its use during hurricane preparedness.



VIII. Summit Findings and Recommendations

1. Communications, whether in person or virtual, will always be a challenge for conveying
pre-/during-/post-storm information about preparedness, response, and recovery efforts.

a. Recommendation: Pre-planning is critical, especially for communities that may
be cut off from logistical support or communications (e.g., remote Pacific
islands). Community outreach and tabletop exercises should be part of emergency
management, preparedness campaigns.

b. Recommendation: The routine use of social media to communicate with the
public should be increased, and additional tools developed that use social media
to effectively convey risk.

c. Recommendation: Messaging should occur in multiple languages to reach
potentially impacted communities

o NWS American Samoa translates all messages in Samoan.
o e.g., https://www.weather.gov/ppg/ZFPPPG.

d. Recommendation: Satellite phones or Chatty Beetle should be used during

communication disruptions.

o NOAA expands use of 'Chatty Beetles' to help fill critical communication
gaps after January's Tonga volcano eruption/tsunamis. Weblink to
Commerce News here>>.

2. Pre-planning and engagement with the local community can be critical for saving lives
and creating communities that can self-sustain until outside help arrives. NOAA staff and
facilities are a part of local communities and many of the agency’s missions support local
emergency managers. Pre-planning is vital for NOAA staff and facility preparedness.
Supplies chains and equipment availability will be impacted by a major storm and should
be considered as part of pre-storm preparation.

a. Recommendation: All NOAA staff (i.e., federal employees, contractors) that
live in areas where hurricane impacts can occur should have personal, family, and
pet disaster plans that include adequate home supplies for at least 5-14 days (time
dependent on vulnerability and accessibility of the location) if there are no
municipal services (e.g., water), power, or access to groceries, pharmacies, or
fuel. Staff should also have a plan for evacuation should that become prudent.

b. Recommendation: NOAA facilities located in areas where hurricane impacts
can occur should have a facility hurricane plan that is reviewed and updated
annually. The plan should include critical materials such as disaster kits and any
supplies or equipment that would be needed for staff safety and post-storm
recovery (Also see Recommendation 5).

c¢. Recommendation: For mission support, critical supplies and equipment should
be purchased before a storm event and pre-staged in safe, accessible locations.
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3. COVID continues to exacerbate challenges for evacuees and responders and may limit

response capacity and capability. COVID related fatigue and complacency are common
factors impacting response and recovery activities, as well as mental health outcomes.
a. Recommendation: The NOAA Behavioral Health and Wellness team should

develop an outreach and education plan dedicated to informing NOAA employees
about the Total Worker Health Program, available resources, and assigned
behavioral health professionals.

. Recommendation: NOAA should continue to promote and offer its employees

the range of professional training opportunities recommended by NOAA
Behavioral Health and Wellness to improve management of stress and fatigue.

4. NOAA should continue pre-planning and coordination with federal and state partners to

5.

enhance readiness to meet its responsibilities and designated MEFs before, during, and
after a major hurricane makes landfall.
a. Recommendation: Disaster planning to support post-hurricane sunken and

displaced vessels mission assignments and implementation gaps, and
inconsistency in operations (improve ESF 3/10 response coordination) should
continue. This may include developing a multi-agency guidebook to enhance
coordination, mission planning, and response.

e  OR&R is currently working with the Coastal Response Research Center
on a project to assess lessons learned from the ESF-3 and 10 mission
responses to sunken and displaced vessels during the 2020 and 2021
storm seasons.

. Recommendation: NOAA should continue to engage in mission-related

exercises with federal and state partners to improve coordination, evaluate plans,
and engage in continuous improvement to meet its MEFs.

Recommendation: Standardized training could be developed on best
management practices, available tools, and regulatory guidance to enhance
understanding, consistency and planning /preparedness initiatives.

NOAA and partner facilities may not be sufficiently resilient to storm impacts,
specifically from hurricanes. The loss of essential products and services (e.g., power,
water, life sustaining supplies) at NOAA or partner facilities impacts their ability to
continue their assigned essential support activities and/or respond to ESFs, MEFs, and
PMEFs and other response and recovery activities during and following a hurricane.
a. Recommendation: Storm/Hazard resiliency should be deliberately planned &

budgeted, with improvements incorporated into new facilities and retrofits of
existing facilities during recapitalization.


https://www.omao.noaa.gov/learn/headquarters/office-health-services/behavioral-health-wellness
https://www.omao.noaa.gov/learn/headquarters/office-health-services/behavioral-health-wellness
https://www.omao.noaa.gov/learn/headquarters/office-health-services/behavioral-health-wellness

e The storm resiliency of NOAA facilities should be evaluated, and
potential points of failure and interconnected infrastructure identified.

e Mechanisms should be developed to use existing or new funding sources
to improve the resilience of NOAA and partner facilities to hurricane
impacts.

b. Recommendation: Information should be collected on the functional recovery
times (i.e., the restoration of a system’s services to allow users to resume most of
their pre-hurricane activities) for NOAA’s and its partners’ infrastructure systems.
Strategies should be developed that improve infrastructure resilience and the
interdependent capacity of coastal communities to recover from hurricane
hazards.

6. NOAA has a wide range of digital response and planning tools that can be used for
hurricane planning, preparedness, response, and recovery activities.
a. Recommendation: A summary of these tools with appropriate web links should
be provided to all Summit participants.
e The NOAA Hurricane Preparedness Summit website:
https://crrc.unh.edu/nos-hurricane-summit-2022 Tools Summary is

available online here>>
b. Recommendation: Opportunities should be pursued to share and educate
potential users about these tools to gain greater acceptance and use (e.g., future
NOAA hurricane summits, OR&R workshops, conferences).
¢. Recommendation: Information should be collected on non-NOAA developed
tools to further enhance user knowledge about the range of products available
across federal agencies.


https://crrc.unh.edu/nos-hurricane-summit-2022
https://crrc.unh.edu/nos-hurricane-summit-2022

NOAA Hurricane Preparedness Summit 2022
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NOAA HURRICANE PREPAREDNESS SUMMIT (2022) AGENDA

Enhancing support of state and federal partners for the 2022 Hurricane Season by focusing on the readiness of
NOAA'’s Personal (People), Mission and Infrastructure (PMI)

April 20,2022 (Day 1) 1:00 - 5:00 pm (ET)
1:00 Opening, Overview and Logistics
Nancy Kinner, Coastal Response Research Center (CRRC), University of New Hampshire

1:05 Welcome
Benjamin Friedman, NOAA Deputy Under Secretary for Operations (DUSO)
Scott Lundgren, NOAA Office of Response and Restoration (OR&R)

1:15 Summit Objectives and Context
Charlie Henry, NOAA OR&R

1:25 Setting the Stage
Cody Fritz, NOAA National Weather Service (NWS) National Hurricane Center (NHC)
CDR Joseph Newcomb, U.S. Public Health Service, NOAA Aircraft Operations Center

1:55 Q&A Participant Discussion
2:05 BREAK

2:10 Resilient Communications
Gretchen Hirt, Jefferson Parish LA Public Information Office
Christopher Guilbeaux, Louisiana Governor’s Office of Homeland Security and Emergency
Preparedness (LA GOHSEP)

2:30 Storm Specific Lessons Learned
CAPT Chris Sloan, NOAA Homeland Security Program Office (HSPO)
Kate Wheelock, NOAA OR&R
CDR Megan Guberski, NOAA Office of Coast Survey (0CS)

3:15 Q&A Participant Discussion
3:35 BREAK

3:40 Conveying Severity of Risk
Mike Brennan, NOAA NWS

3:55 Facility and Staff Readiness
CAPT Chris Sloan, NOAA Homeland Security Program Office (HSPO)
Ben Schott, NOAA NWS

4:15 Compounding Stressors (Pandemic Fatigue/Mental Health)
CDR K] Green, NOAA OMAO Office of Health Services

3:35 Q&A Participant Discussion

4:50 Wrap Up and Path Forward
Kate Wheelock, NOAA OR&R

5:00 ADJOURN

This event is made possible through the partnership with NOAA's Office of Response and Restoration
(OR&R), Disaster Preparedness Program (DPP) in cooperation with the Coastal Response Research Center.

Coastal Response
Research Center



NOS HURRICANE PREPAREDNESS SUMMIT AGENDA

Addressing the unique challenges to NOAA’s Personal, Mission and Infrastructure in the Pacific Islands during
Hurricane Season

April 20, 2022 (Day 1 - Pacific Islands Session)
6:00 - 8:00 pm (ET)/12:00 - 2:00 pm (HST)

6:00 ET/12:00 HST Opening, Overview and Logistics
Nancy Kinner, Coastal Response Research Center (CRRC)

6:05 ET/12:05 HST Welcome
Benjamin Friedman, NOAA Deputy Under Secretary for Operations (DUSO)
Genevieve “Genny” Miller, NOAA NWS

6:15 ET/12:15 HST Summit Objectives and Context
Charlie Henry, NOAA OR&R

6:25 ET/12:25 HST History of Climatological Impacts
Eric Lau, NOAA NWS

6:35 ET/12:35 HST Setting the Stage
Marcus “Landon” Aydlett, NOAA NWS

6:45 ET/12:45 HST Infrastructure Challenges
LCDR James Hodges, United States Coast Guard (USCG)

7:00 ET/1:00 HST Communication Challenges
Laura Kong, International Tsunami Information Center (ITIC)

7:15ET/1:15 HST  Supply Chain Challenges
Tiare Eastmond, U.S. Agency for International Development (USAID)

7:25 ET/1:25 HST Q&A Participant Discussion
Moderator: Chad Yoshinaga, NOAA Pacific Islands Fisheries Science Center

7:50 ET/1:50 HST Closing Remarks
Eric Lau, NOAA NWS

8:00 ET/2:00 HST ADJOURN

This event is made possible through the partnership with NOAA's Office of Response and Restoration
(OR&R), Disaster Preparedness Program (DPP) in cooperation with the Coastal Response Research Center.

Coastal Response
Research Center



NOS HURRICANE PREPAREDNESS SUMMIT AGENDA

Addressing the unique challenges to NOAA'’s Personal, Mission and Infrastructure in the Pacific Islands during
Hurricane Season.

April 21,2022 (Day 2) 1:00 - 5:00 pm (ET)
1:00 Opening, Overview and Logistics
Nancy Kinner, Coastal Response Research Center (CRRC)

1:05 Overview of Tools and Resources
Charlie Henry, NOAA OR&R

FEATURED TOOLS

1:15 Pre-Storm Landfall Phase Arrival
Office of Coastal Management (OCM) Digital Coast - Russell Jackson, NOAA OCM

1:45 Storm Landfall Phase
Center for Operational Oceanographic Products and Services (CO-OPS) Products - Paul
Fanelli, NOAA CO-OPS

2:15 Q&A Participant Discussion
2:30 BREAK

2:40 Planning and Inventory Phase - Post Storm Assessment
Remote Sensing - Maryellen Sault, NOAA National Geodetic Survey (NGS)

3:10 Implementation Phase - Response Activities
Environmental Response Management Application (ERMA) - Jay Coady, NOAA OR&R
Vessel and Debris Response (VaDR) —-Mark White, Research Planning, Inc. (RPI)

4:10 Pre-Storm and Recovery Phase
NOAA Response Asset Directory (NRAD) -Leah Odeneal, NOAA OR&R

4:40 Q&A Participant Discussion

4:55 Wrap Up
Matthew Chasse, NOAA OCM and Lisa Symons, NOAA ONMS

5:00 ADJOURN

This event is made possible through the partnership with NOAA's Office of Response and Restoration
(OR&R), Disaster Preparedness Program (DPP) in cooperation with the Coastal Response Research Center.

Coastal Response
Research Center
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NOAA | Office of Response and Restoration

Disaster Preparedness Program

4/21/2022

3rd Annual
NOAA Hurricane Preparedness Summit
Obijectives and Context

Charlie Henry
Director NOAA’s Gulf of Mexico Disaster Response Center

“Putting NOAA is a better response posture for
the next hurricane season.”

* Understand best practices and lessons
learned from 2021 hurricane season;

* Become knowledgeable about Standard
Personnel, Mission, and Infrastructure
(PMI) topics;

* Work towards improving consistency in
response between federal and state
partners;

* Recognize future challenges for next
hurricane season;

* Introduce and familiarize tools and
resources; and

* Understand the gaps given the current
limitations.

Hurricane Ida approaches Louisiana Coast, 29 August 2021.

UNH Coastal Response Research Center
2022 Hurricane Pre-Summit Survey
The Survey Center at the University of New Hampshire

Figure 1: What is the name of your organization/agency? (Coded)

NOAA

State or Territory Agency

or Organization s

-]3%
|m

1%

Other Federal Agency or
Organization

County or Municipal )
Agency or Organization The survey is targeted, not open.
109 respondents to the survey in 2022
Other Agency or

Organization
s0% 0%

20%  100%

Figure 3: What region or state do you represent? (Select all that apply)
Nationsl 3%
Gulfof Mexico

Southeast 20%

13%

Mid-Atiantic 15%

As of September 15, 2021, a total of 96 deaths i the U.S.
were attributed to Hurricane Ida:
34in Louisiana

30in New Jersey

18in New York

5 in Pennsylvania

3in Mississippi

2in Alabama

2in Maryland

1in Virginia

1in Connecticut.

Pacific Islands
Northeast

West 4%

Alaska I 30

4/21/2022
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Figure 8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to

five)
Unrelizbility or loss of utilities (powes, internet, water, cell service) _%

Having enough qualified personnel to respond | {37

R — _

[ R

« ion with and act andfor: programs; 205
reprasentatives, support or senvices

Return to pre-storm operational activities/capacity - 2%

e

Figure 9: Of the challenges listed below, please check any that you have found mitigation strategies for

(Select all that apply)
o i raseeiron _m ==

Continuity of Operations Planning (COOP)
: -m
Coordinating deployment logistics {i.e., lodging, travel, testing) and )
response efforts with partners
Fctsesires, rreis, st nireseree [ =

23%

Having enough qualified personnel to respond

Management of staff and other resource capacity 21%
‘Staff safety during evacuations - 20% _
Unreliability or loss of utilities (power, internet, water, cell service) - 19%
Managing the multiple aspects of pandemic related fatigue - 16% _

4/21/2022

Figure 15: How ready do you feel you and your family are for the next hurricane season or other major

natural disaster?

Very ready

_ 32%
s _
e I

2%

52%

Don'tknow/Not sure
3% 40%  S0% 0% 70%  E0% 0%  100%

o 1% 2o
Remember —the survey responders were mostly emergency planners and
responders. What would this plot look like if all NOAA staff and

contractors were asked the same question?

Figure 17: Have you ever had to evacuate from your home because of a hurricane?

37%

&

10% 20% 20% 0%

3

One in seven respondents (14%) say there has been a time where they did not evacuate their homes because of a hurricane
but wish they had while 86% say there has never been such a time,

Figure 18: Was there ever a time where you did not evacuate your home because of a hurricane but wish you
had?

1%

No

20% 0%

0% 10%

N"_63%
o ex  ox mx sox v

i
2
g
]
.
2
s
B
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Figure 19: When you had to evacuate your home because of a hurricane, how easy or difficult was it to
perform your work assignments?

Veryeasy 10%

Somewhat casy 20%
Somewhat difficult 35%
Relates to COOP Planning and Staffing Capacity
Very difficult - 18%
Don't know/Not applicable - 18%
0% 20% 0 505 7 80 0% 100

“Staff impacted by a major storm (or any disaster) don’t make the best responders.”

Thank you to those presenting, you for attending, and to
the steering committee members:

Lisa Symons (ONMS), Brad Benggio (ORR), Matt
Chasse (OCM), Leah Odeneal (ORR), CAPT Chris Sloan
(HSPO), Charles Wisotzkey (NRT), Eric Lau (NWS),
Nancy Kinner (UNH/CRRC), Katie Perry (UNH/CRRC

4/21/2022

HURRICANE PREPAREDNESS

A look back at the hyper-active hurricane seasons and
what to expect in 2022...

Cody Fritz
National Hurricane Center
Storm Surge Unit

April 20, 2022 @

100 named storms - 45 hurricanes, of which 21 were major
hurricanes
16 U.S. hurricane landfalls, including 7 major hurricanes
Total direct tropical cyclone fatalities basin-wide: ~ 1,000
(includes international)
Total U.S. tropical cyclone damage: ~ $482.8 billion

o Billion dollar storms: 18

o 10 Billion dollar storms: 7
More Category 4 and 5 landfalls in the U.S.
since 2017 than from 1963-2016!

Despite 16 hurricane landfalls, 7 of which were major
hurricanes, in the continental United States since 2017, there
has been an unusually low number of direct fatalities from
storm surge, the hazard that historically represents the largest
threat of mass fatalities in landfalling hurricanes.




. $75B

* 8U.S. landfalls
6 tropical storms: Claudette, Danny,
Elsa, Fred, Henri, Mindy
2 hurricanes: Ida, Nicholas

. Direct U.S. fatalities: 71* (55* from Ida)
. Indirect U.S. fatalities: 43* *Preliminary

damage than entire 2020 season)

. 10 systems with watches or warnings on 1t advisory @

2021 Seasonal Overview

in U.S. damage from Ida (more

Seasonal Overview — Hurricane Ida

Improvements in NHC forecasts
during rapid intensification

events

Very aggressive early forecast for

Ida indicated

the potential for a

major hurricane landfall in
Louisiana from the first advisory

Seasonal Overview — Hurricane Ida

River

* Hurricane

Vmax(kts)= 133.5
RMW(nmi)= 11.2

* Maximum inundation levels of 9 to 14 feet above
ground level (AGL) occurred primarily along the
east bank of the Mississippi River

* Maximum inundation levels of 6 to 12 feet AGL

occurred along the west bank of the Mississippi

« Storm surge levels were high enough to overtop
some local levee systems

Courtesy Dan Brown

Ida made landfall near Grand Isle, LA

Understanding Risk: Hurricane Ida

4/21/2022

4/21/2022



approx. 15 miles to the east) suggests
water levels could reach a height of
overtopping of the New Orleans West
Bank Levee.

¥, ) I//// . o "
@é//(/.i/;///%%///& = Alternate track scenario (a shift of

Water levels could have been 5 to 7
feet higher along the New Orleans
West Bank Levee had IDA tracked
approx. 15 miles further east.

Climate Change and Hurricanes

What we already know...

What We've Observed

What This Means

More severe tropical More damage due to stronger
cyclones winds
(Category 3-5) and higher storm surge

. Longer-duration events, more
Slower-moving tropical

cyclones rainfall,
higher storm surge
Strongest storms are occurring Puts the United States under
farther increasing
north, not just in the tropics risk of significant impacts
Global number of tropical cyclones No known negative

has not changed impacts

Atlantic Tropical Weather Outlooks Began May 15

In 2021, NHC began issuing Atlantic

Tropical Weather Outlooks on May 15
* No change to the official start of hurricane

season

Provides information on possible

development prior to June 1

7 straight years (2015-2021) with at
least one named storm prior to June 1%

5 of the recent pre-season storms have
impacted the United States

* Arthur and Bertha (‘20), Alberto ('18),
Bonnie (‘16), Ana (‘15)

Beginning in 2022, the Tropical Weather
Outlook will include geographic or
system-specific headers for active
systems and disturbances

Makes the text product more readable and
scannable
Minimizes confusion between multiple

systems, especially when it’s busy

. d to be with the
TWO
Similar to other NWS text products

4/21/2022

4/21/2022
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HURRICANE PREPAREDNESS

NOAA Hurricane Season Outlook will be
available later next month!
Remember it only takes one storm!

Cody.Fritz@noaa.gov

S
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fice of Health Service

Department of Aviation Medicine
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Background

Viral Mitigation

Viral Surveillance

Safe to fly

Risk vs Benefit

Vaccination

Aeromedical Considerations
Non COVID-19 lessons learned
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| 1 December 2019 reports of a respiratory
virus spreading in China

2. First American case of COVID 19 was in
January 2020

3. June 2020 there was a viral outbreak at
the AOC

4. Resulted in Viral mitigation then surveillance

1 Faile}i plans

2. Plans implemented

3. Did it work?

4/21/2022

ation, Surveillance

1. Hardships for visitors and unit
members during a record
B breaking season (2020)

2. Delta and Omicron surges

3. Peer review evidence

1. The Commander’s intent

2. Risk Vs Benefit

| 3.100% vaccinated reached at the
> AOC

4. More changes based on peer reviewed evedence
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' 1‘. Risks vs benefit.
2. No increase in infections

3. Testing, SIP and Contact tracing are more
likely to prevent a mission than a viral outbreak

ration, Surveillance

F 1. As vaccination compliance increased, infection rates
o decreased

2. The AOC is at 100%

4/21/2022

ation, Surveillance

nsiderations

' 1.> Supporting the Commander’s intent
o Can the mission be done safely

| 2. AEB Current policy
= o Testing when joining a crew

o Testing ifill
o SIP only whenill

1. New contractors/contracts

2. Single point of failure
FEB Units need a dedicated medical
provider

4. Proposed Policy
o Risk vs Benefits
o Flexibly
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ation, Surveillance

Background

Viral Mitigation

Viral Surveillance

Safe to fly

Risk vs Benefit

Vaccination

Aeromedical Considerations
Non COVID-19 lessons learned

l!x |
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alth Service
ent of Aviation Medicine

Questions?
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{ealth Service

\b, DMS, APA-C
er, USPHS

Director of Aviation Medicine

NOAA Aircraft Operations Center
~ Flight Surgeon RM 182

? 3450 Flightline Drive

| Lakeland FL, 33811

MBL (910) 977-0990

OFF (863) 500-3991
joseph.newcomb@NOAA.gov




Jefferson
Parish

NOAA Hurricane Preparedness Virtual
Summit — Resilient Communications

Jefferson Parish PIO
Gretchen Hirt, APR

LA GOHSEP Deputy Director
Christopher Guilbeaux

www.JeffParish.net

Hurricane Ida Overview

www.JeffParish.net



Communications Planning

Planning is critical leading up to Hurricane Season

Media Relations & Outreach

Community/Government
Relations & Strategic Partnerships

Social Media Strategy

Key Messaging,
Video/Photos/Graphics

Regularly Look at Metrics for all
Platforms & ID target audiences

www.JeffParish.net

Coordination & Collaboration

Ongoing coordination with all partners across federal, state & local levels

www.JeffParish.net



Public Outreach Tactics

Social Media . Daily Press Briefings & Releases . JP Alerts

CURFEW
UPDATE

DAILY
; HURRICANE IDA
i I BRIEFING

o b=

JEFFERSON PARISH
RESPONDS TO
HURRICANE IDA

Y Updates as of 7 p.m. on
\;h Saturday, September 4, 2021

o R

www.JeffParish.net

Real-Time Communication
You Can’t Plan Everything / Be Ready to Shift at Any Moment

www.JeffParish.net



I Results & Lessons Learned
After-Action Report & Impro t Plan . Analytics to Measure Reach

Questions &
|Answers



CONNECT WITH US
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INSTAGRAM FACEBOOK YOUTUBE

NOAA | Office of Response and Restoration

Disaster Preparedness Program

STORM SPECIFIC LESSONS LEARNED

“There is nothing learned from the second kick of a mule.”
Miles Hayes

Kate Wheelock / Charlie Henry
Disaster Preparedness Program

* NOS Incident Management Team
* Support NOS Preparedness, Response, and
Coordination, NOS Leadership, Reporting, and
HSPO IMT.

* Maintains the NOS Disaster Coordination
Dashboard.

* Activated for three Hurricanes in 2021 (Elsa,
Henri, and Ida).

* 2021 NOS Hurricane Season After Action
Report and Continuous Improvement Plan

* 2020 Hurricane Sally NOAA Disaster
Response Center Activation in Support of
USsCG

* 2022 Sunken and Displaced and
Abandoned and Derelict Vessel Project.

TWITTER

4/21/2022

10

JPTV

www.JeffParish.net



2021 NOS Hurricane Season After Action Report and Continuous
Improvement Plan:
Written report based on End of Season “"Hotwash” and Internal Survey

z % 0O

Disasters Exercises

e

NOS 2021 Hurricane Season After Action Report and Corrective
Action Plan — Key Findings:

* 1. NOS was in a stronger position to respond with regard to
the COVID-19 pandemic during the 2021 season due to
progress made in 2020 and improvements implemented based
on the 2020 Hurricane Season AAR.

* 2. NOS staff reported increased familiarity and effectiveness
working in a virtual posture, however challenges with
networking, information sharing, and innovation persist.

* 3. While the 2021 season was an above-average season in
terms of the number of storms, there were fewer direct
impacts to NOS than the year prior...

Continuous Improvement Plan:
(we can always get better)

* Increase personal preparedness across NOS.

* Improvements to NOS Situation Report: emphasize links to NHC
homepage.

* Improvements to NOS Dashboard: Showcase “Disaster Specific
Documents” link & FEMA NRCC reports.

 Create an event on the NOS Dashboard for fire-related responses.

* OR&R to offer ERMA resources & training to federal, state, and
county/parish-level governments.

* Invite Purchase Card contact to an upcoming IMT meeting to present
on purchase card protocols and request channels.

* Establish a cross Line/Program Office Outreach Team for disaster/IMT
activation.

NOAA Disaster Response Center, Mobile, AL during Hurri (

icane Sally

2020)

4/21/2022

4/21/2022
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2022 Sunken and Displaced and Abandoned and Derelict Vessel Project
NOAA OR&R and the UNH Coastal Response Research Center
TN

doned and Derelict Vessels

OR&R's Disaster Preparedness Program (DPP), Emergency Response Program (ERD), and Marine Debris Program (MDP)

4/21/2022

Office of Coast Survey
Navigation Response Branch
Lessons Learned Hx Season 2021

CDR Megan R. Guberski, Chief, NRB
20 April 2022

Office of Coast Survey.
Natonl Oceanc 3 Aumssphatc Admiraton
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Sustained Winds:

Position:

Office of Coast Survey.
NatonalOcearcand Amosperc dmistaton

NWS began alerts on
PTC #5 30-June

Intensified Hx on 2-July

Stakeholders started
prep calls 2-July

 1stLandfall:
Cuba
7-July @ 56 knots

2" landfall:
FL panhandle
7-July @ 56 knots

No NRB response

Fred. Grace, & Henri. Oh my! 11-23 Aug

Five-Day Graphical Tropical Weather Outiook
ne Center Miami, Florida

200 pm EOT
Mon Aug 16 2021

Office of Coast Survey

Natonl O and Aumespherc Adiistaion

Tropical Storm Fred: 11-18 Aug

Office of Coast Survey.
NatonalOcearcand Amosperc dmistaton

+ NWS began alerts on
PTC #7 on 9-Aug

15t landfall (TS):
Dominican Republic,
10-Aug @ 39 knots

21 landfall:
Cuba,
13-Aug @ 30 knots

3rd landfall:
Fl panhandle,
16-Aug @ 48 knots

No NRB response
requested

Hurricane Grace: 13-21

Office of Coast Survey.
NatoalOcearc and Amospherc Admisiaton

= NWS began alerts on PTC #7 on
13-Aug
15 landfall:
Greater Antilles
14-Aug < @ 35 knots

+ 2% landfall:
Jamaica
17-Aug @ 40 knots

« 3% landfall:
Cayman Islands.
18-Aug @ 56 knots.

4% landfall:
Yucatan Peninsula, Mexico
19-Aug @ 70 knots

5% landfall:
Veracruz, Mexico
21-Aug @ 108 knots

4/21/2022

4/21/2022
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Hurricane Henri: Aug 15-23

Surface Wind Field of Tropical Storm Henri + NWS began alerts on
Jio0An i PTC #8 on 15-Aug

Landfall:
Block Island, RI
22-Aug @ 56 knots.

NRB initially requested
to respond in New

London, but was stood
down.

Office of Coast Survey.
NatonalOcearcand Amosperc dmistaton

Hurricane Ida: 26-Aug - 2-Sept

@ Surface Wind Field of Tropical Storm Ida + NWS began alerts on
Sustained Winds as of 100 PM GOT Hon Aug 30,2021 _ Advisory Number 183 TD #9 on 26-Aug

- B

+ Hx strength on 27-Aug

+ 1%t landfall:
Isla de la Juventud,
Cuba
27-Aug @ 65 knots.

+ 2 landfall:
Pinar del Rio, Cuba
27-Aug @ 70 knots.
77777 + 3dlandfall:
Port Fourchon, LA
29-Aug @ 130 knots.
930 mb
Office of Coast Survey

Natonl O and Aumespherc Adiistaion

4/21/2022

Hx Ida Response Timeline
» 25-Aug: NSD begins internal meetings

Five-Day Graphical Tropical Weather Outiook 3
Natonai Huricane

Five-Day Graphical Tropical Weather Outiook

Natonal Huricane Center Marm, Floida

i Hioam B>k
Office of Coast Survey Topclor Sub Tropical ycine: O Dopossion 9o $ Huricans
NatonalOcearcand Amosperc dmistaton 'S postTipicalCycona o Renmants

Hx Ida Response Timeline
» 26-Aug
» TX and LA Navigation Restoration teams both stand up MTRSU

meetings
» NSD decides to pre-stage response assets
» Fernandina Beach team in Atlanta, GA (1 boat, 1RV, 1 generator)
» Stennis team in Gulfport, MS (2 boats, 2 RVs, 1 generator)
» Double landfall in Cuba as Cat 1 hurricane.
» 27-Aug
» Ida passes into GOMEX, and strengths
\ » 29-Aug
| » Landfall at Grand Isle, LA, @ 1155 as Cat 4 hurricane
{ » Retained Cat 4 wind speeds overland
A » Reports of devastation in New Orleans, Golden Meadow, Houma,

\ Galliano, LaPlace, Lockport and Grand Isle

@ Office of Coast Survey
NG oot s

10
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Office of Coast Survey
) somtceacand emmpharc sdmsion

30-Aug:
NRB assets begin moving towards Port Fourchon
NSD & USACE establish survey priorities.

4/21/2022

31-Aug:

NRB assets begin surveying Houma & Port Fourchon
channels.

30-Aug:

NRB assets begin moving towards Port Fourchon

USACE establishes survey priorities.
31-Aug:

NRB assets begin surveying Golden Meadows & Port Fourchon
7-Sept: NRB assets demob from area

Office of Coast Survey
) Naiona Ocsaric s mcspherc sttion

{OAA - Navigation Response Branch
Supplemental Contact Information Chief - Navigation Rsponse Branch
NATIONALOCEANIC AND ATMOSPHERIC ADMINISTRATION CDR ay Lomnicky, NOAA
NATIONAL OCEAN SERVICE - OFFICE OF COAST SURVEY cnetarbocsnas g0y

[T ———

[covman




MIST kit at NY Harbor
McMurdo Station Expedition

) Office of Coast Survey
) Naiona Ocsaric s mcspherc sttion

15

.C

& rorstirine o

onveying Risk in Tropical Cyclones

Koy Messages for disturbance n the souther Carlbbean Sea @]
o

; 00 PM EDT Wod Aug 25, 2021
#Michas will continue o produce Ife-

8 1. vopical epression s klyto form at
nd across portons o the n

i continues 1 move inland.

or o
e ensure they have

(i hrricane iann iace:

Dr. Michael J. Brennan
Branch Chief, Hurricane Specialist Unit, National Hurricane Center
2022 NOAA Hurricane Summit
20 April 2022

' -Probability, High Consequence Events

<—— Probability——>

High Risk

<«——— Consequence ——>

Low Risk

2022 NOAA Hyggicane Summit

4/21/2022
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- Understanding Risk

Risk = Likelihood x Consequence x Vulnerability

3D Risk Matrix
(Thinking About People)

IMPORTANT: All other things being
equal, a threatened community that is
less-hardened against hurricane hazards
is at greater risk than a well-hardened
community. Even so, a hurricane
warning is needed for each location.

TC Genesis Forecasts - will there be a storm?

Tools to Convey Risk

Storm Forecast Information - track, intensity, size (useful, but
deterministic and not hazard based)

Probabilistic hazard-based products - wind, storm surge,
rainfall

Watches and Warnings

Messaging Tools:

— Key Messages, IDSS briefings, media interviews, social media posts
and briefings

0AA Hugicane Summit 4

“.S. Atlantic Tropical Cyclone Direct Deaths
1963-2012

Direct Death: fatality attributable to
the forces of the storm

Examples:

Drowning in storm surge, freshwater
flood from rain, or storm-driven waves
Storm Surge

49%

Lives lost to physical trauma incurred
from wind-borne debris or structural
Surf 6% failure induced by wind (tornadic and
otherwise)

Offshore 6%

Most references in the historical
Wind 8% record are to Direct Deaths
b
oth 1%'I'ornado 3%
er

‘S. Atlantic Tropical Cyclone Indirect Deaths
1963-2012

Indirect Death: fatality not attributable
to the forces of the storm, but which
would not be expected to occur in the
absence of the storm

Examples

* Heart attacks

* Vehicle accidents

* Falls from a roof or ladder

Little attention to these losses in
historical literature

NOAA Hugicane Summit 6

Rappapartand Bsntars,

4/21/2022

4/21/2022



" National Weather Service

Tropical Cyclone Products

Few products
S Day Forecast Large uncertainty
Public Advisory
3-5 Days Wind Spee
Forecast Discussion
More products

TS/Hurricane/Surge Watches Forecast hazards
TS/Hurricane/Surge Warnings

TS/Hurricane Local Statements.
1-2 Day: Operational Storm Surge Products

af20/2022 2022N0S Huricane Summit 7

+ Discusses the chance of
tropical cyclone formation
during the next 5 days

Probabilities of formation

¥- uncertainty in the sys and
; ) o iaaiis somin Tator siaca Gk low 15 Pt Pagluming ta Tomm:
during the first 48 hours Tikomaech 1n thase Sruss sbrnd Slosly manitor the stogress of this
: ! Systen and ensure they have their Rurricane plans in lece:
and the entire 5-day period  Aiitiom: information on this systen, inciuding gale warnings, can
. be found in High Seas Forecasts issued by the National Weather
are provided service.

* Formation chance through 48 hours...high...90 percent.

Can include risk information  * Fomation chance through 5 days...high...30 percent.

for hazards in situations e
where confidence is high Gt Daatorces anFve Dy Gy Fmalon rac: 3<% 18 4060% 8> 6%
oo S o Sy Sopesian O # v

0 Post Tropica Cyclon o Romvaris

* 5-day track and
intensity forecast

NHC Advisory Packages
Issued every 6 hours

Forecast of storm size
out through 72 hours
(hurricane-force winds
through 48 hours)
Watches and warnings
for wind and storm
surge hazards

a/20/2022 2023 NOAA Hugicane Summit 9

v NHC Advisory Packages
Issued every 6 hours

Hazard information — directly [©

convey risk

— Wind speed probabilities

— Storm surge (U.S. Atlantic and
Gulf coasts, PR/USVI)

— Rainfall

Forecast Discussion

— Forecaster reasoning and
confidence

— Key Messages

2002022 2023 NOAX Hgiicare SumIE

10

4/21/2022

4/21/2022



y . mind Hazard — Wind Speed Probabilities

Account for typical forecast track, intensity, and size uncértairigie?

/2072022 2023N0AA Hur

11

I Wind Hazard — Time of Arrival

Q Most Likely Arrival Time of Tropical-Storm-Force Winds  &¥:

N : -« Earliest Reasonable and Most
& - . Likely graphics provide range
|| AN of potential TS-force wind
. arrival times

* Account for typical forecast
track, intensity, and size
= uncertainties

ey

22002022 2023 NOAA Hyicane Summit il

4/21/2022

12
6
4/21/2022
~ Wind Hazard — Watches and Warnings
NHC's track forecasts are off by an average of 50 nm at 36 hours (warning lead time)
...... jry ff e e \¢ A 1 \\ Swath of Destructive Winds
\\
GuHofMexF(‘
3 " g
13
““Wind Hazard — Watches and Warnings
INHC's track forecasts are off by an average of 50 nm at 36 hours (warning lead time)
- - rangelne \\ Pmemll!swat_hof
s Destructive Winds
Gulf of Mexijco
. 48
%
14



vWind Hazard — Watches and Warnings

Watches and warnings are NOT forecasts...

they are

RISK COMMUNICATION TOOLS!

Storm Surge Hazard - Inundation Graphic

* Potential Storm Surge Flooding
map shows the reasonable worst
case scenario to aid in decision
making

Accounts for uncertainty in storm
track, intensity, structure and
forward speed

Storm Surge Hazard — Watches and Warnings

* Storm Surge Watch
* Possibility of life-threatening inundation
from rising water moving inland from
the shoreline somewhere within the
specified area, generally within
48 hours

* Storm Surge Warning
 Danger of life-threatening inundation
from rising water moving inland from
the shoreline somewhere within the
specified area, generally within 36 hours

17

Storm Surge Hazard — Uncertainty

Louisiana

4/21/2022
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a4

* WPC’s Excessive Rainfall
Outlook is a situational
awareness and planning tool

* Shows the location of the
greatest risk of rainfall-induced
flash flooding

Rainfall/Flooding Hazard

19

- Goals of National Level Messaging

Describe evolving threat

Address uncertainty

Focus on hazards, not
storm “details”

Rorf B, ana s Somm Surge Waming.s i afect

for a portion of his area. Al interésts from South

Carolna it ine i Allantc rogon shoi onsure

ey e thiriricans pian i iace and olow any
jwen by local officals.

2. Lie toatening, catasophic fash floding and
sanicant e oeing i hely ovr porlors of
ine Carclnas and i Adanic Sates ot e

ay e rence is expected to
oo ow 25 1 approachés th coas: and v

6 niand o porions o 3?. I

< Key Messages for Hurricane Florence
q Advisory 50: 5:00 PM AST Tue Sep 11, 2018
e Raise awareness 1 Al e dom e ow g B @
sion " he coasiines of South Carblna and

o Encourage preparedness

e Direct users to trusted
sources of information

4 Ltge swols afecing Sermua and porions of e
ast Coas! willcolinue this week, resulting i
i ivestonin sur i Sumons:

For moro information go to hurricanes.gov

« Help drive media narrative

« Provide a clear, calm voice

« Set cadence and tone to NWS
messaging

« Provide high-level talking points
for use in NWS and elsewhere

« Assist FEMA and states in
anticipating needs for and
directing resources

- Goals of National Level Messaging

@ NatonatHuricane Center &

#Michael could produce three life-threatening
hazards along portions of the northeastern
Gulf Coast: storm surge, heavy rainfall, and
hurricane-force winds, with storm surge and
hurricane watches in effect. Residents in
these areas should follow advice given by
focal officials.

@) eionst Hurican Cortr ©

@NWSGS
@NWSMoreheadCity @NWSRaleigh

R

For information on local impacts from
#Michael, follow @NWSMobile

21

Thank You!

Michael.J.Brennan@noaa.gov

4/21/2022
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NOAA
Hurricane
Preparedness
Summit

20 APR 2022

Introduction

Kenneth J. “KJ” Green, LCSW, BCD
Commander, U.S. Public Health Service

Billet and Duty Station:
Director, Behavioral Health & Wellness

Office of Health Services, OMAO
Silver Spring, MD

4/21/2022

Overview
This conversation will address the following:
“lp v

Compounding Stressors
1. Behavioral Health impacts of the COVID-19 pandemic
2. Improving Psychological Resilience

3. Managing Stress
4. Utilizing Professional Behavioral Health Support

1o
NOAA Behavioral Health and Wellness ?f@’\‘ )
1. Behavioral Health impacts of the COVID-19 pandemic #%wzéa

Theoretical Model

15 Wave 8 4 wave
§ Behavioral Health

Immediate mortality
and morbidity of _ - Stress
OVID-19 I * Grief and Loss
g2 3 + Fatigue / Burnout
8 * Anxiety
’ ey * Depression
Impactof resource * Subsiance lee
* Suicidal Thoughts

@ ) restrictionon urgent
¥ non-coviDcondiions 3 wave

w impact
~ interrupted care on
3 chronicconditons

Health Footprint
of Pandemic

14 Wave Tail
 PRoticUTecover




' NOAA Behavioral Health and Wellness
1. Behavioral Health impacts of the COVID-19 pandemic

Statistics: JUNE 2020

During late June, 40% of U.S. adults reported struggling
with mental health or substance use’

per year

- ANXIETY/DEPRESSION SYMPTOMS STARTED OR INCREASED SUBSTANCE USE
(LI 31% BE 3%
TRAUMA/STRESSOR-RELATED DISORDER SYMPTOMS  SERIOUSLY CONSIDERED SUICIDE'

%% B 1%

For stress and coping strategies: bit.ly/dailylifecoping

' NOAA Behavioral Health and Wellness
1. Behavioral Health impacts of the COVID-19 pandemic

Statistics: AUG 2020 — FEB 2021

a15%

38.4%

—— Symptoms of an anetyor adepresiv disorder

Percentage

P\

aug sep Sep  sep3o- Otk Nov  Novas-  Dec B 20
1931 214 1628 oan Novs  11-n

oa
1426 Dec7 o1 618 Feb

200 22
Datacollection period

Behavioral Health
Anxiety

3. Worry uch about different things.
4. Trouble relaxing

cutoff score > 10

consider further evaluation by
a healthcare professional

'NOAA Behaviral Heslth

Behavioral Health

Depression

ing too much

thatyou are a failure

cutoff score > 10

consider further evaluation by
a healthcare professional

4/21/2022
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NOAA Behavioral Health and Wellness

2. Improving Psychological Resilience

Wellness is an active process of examining options, making choices, and taking actions in the pursuit of living a better life
through the optimal balance of—and synergistic relationship between—multiple overlapping and interconnected life
domains.

Intellectual: curiosity and engagement

Existential/Spiritual: sense of purpose and meaning

Emotional: affective balance and life satisfaction

Financial: security, basic needs, and simple pleasures

Oce & Rec: balance between satisfying work and leisure

Environmental: safe and comfortable with access to resources ~ Environmental

Social: Respectful (kind) and Trustworthy (honest) relationships

Physical: performance triad (nutrition, physical activity, sleep) 0;"‘;5:::;;‘“;,

haviora Health and Wellnes 5

NOAA Behavioral Health and Wellness g@
3. Managing Stress R sc&s

Throttling Stress Expos

Think like a clinician: L ] Equalizer

Onset of first/original episode @on stress & stressors [
Frequency of episodes

) ! 1248
Intensity of episodes b
Duration of episodes

oo

“e ods RO OSOSSOSO

These variables are trade-offs.
1248

Preamp 32 64 125 250 500 K 2K

NOTE: Equalizers are unique to the person and the situation.

NOAA Behavioral Health and Wellness IR/
4. Utilizing NOAA Behavioral Health and Wellness

When

uld you consit

behavioral h

Subjective Functional

Sense Impairment

01 2 3 456 7 8 910 * Job / Occupational

« Social / Recreational

NOAA BehavioralHealth and Wellnss 1

NOAA Behavioral Health and Wellness z@

4. Utilizing NOAA Behavioral Health and Wellness s sc&ﬁ

When might someone else benefit from behavioral health services?

You observe a change in their presentation Their presentation causes you to feel

speech, behavior, and/or appearance concerned or worried.

[ This requires that you get to know them ] [ Ask them how they are doing,
and if there is anything you can do ]

4/21/2022

4/21/2022
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NOAA Behavioral Health and Wellness

( > %
4. Utilizing NOAA Behavioral Health and Wellness %M

+ Consultation & Wellness

+ Clinical Care ==
Oifceof Marie and Avaon Operat

+ Case Management Nations Ocemic and imaspheric Acritaon

Education & Training Consultation
oo youknow someonewho g e cxerins

+ Behavioral Health Literacy
+ Stress Management and Resilience
« Topical by Request Do you tinkyou mign e xperiecin

R e
Education & Training
Epm st

ndertonding, dectessg igne, ond doelopn s

Service Coordination

huy

Intranet Website

[

6. St stions / Recommendations?

NOAA Behavioral Health and Wellness

Andrea Battle, PhD Valarie Gardner, LCSW, MAC, BCD Candice T. Karber, LICSW, BCD

e, e,
National Marine Fisheries Service National Weather Service Oceanic and Atmospheric Research

cell: 301-325-1672 (call or text) cell: 202-510-0362 (call or text) cell: 202-989-5472 (call or text)
Email: andrea.battle@noaa gov Email: valarie.gardner@noaa.gov Email: candice karber@noaa gov

4/21/2022

NOAA Behavioral Health and Wellness

Start Date:
mid-MAY

[No Picture Available]

George Mitzner, PhD

Ueutenant Commander, . Public Health Senvice
Chie, Behavioral Heath and Welless
NationalOcean Service

Nationsl Oceanic and Atmospheric Adminitration

cell: TBD
Email: TBD

NOAA Behavioral Health a

Kenneth J. “K)” Green, LCSW, BCD
Commander,Us. Publc Health Service.

Director, Behavioral Health & Wellness

Offce of Health Services

National Oceanic and Atmospheric Admiristration

Personal Cell: 571-241-0349
Email: kenneth green@noaa.gov




NOAA | Office of Response and Restoration

Disaster Preparedness Program

34 Annual
NOAA Hurricane Preparedness Summit
Pacific Islands Session
Objectives and Context

Charlie Henry
Director NOAA’s Gulf of Mexico Disaster Response Center

4/21/2022

1
“ . :
Putting NOAA is a better response posture for
H ”
the next hurricane season.
* Understand best practices and lessons
learned from 2021 tropical cyclone
season;
* Become knowledgeable about Standard
Personnel, Mission, and Infrastructure
(PMI) topics;
* Work towards improving consistency in
response between federal and state
partners;
* Recognize future challenges for next
hurricane season;
* Introduce and familiarize tools and
resources; and
« Understand the gaps given the current ‘GOES-17 10.3-4M INFRARED SATELLITE IMAGE OF HURRICANE
limitations. DOUGLAS NEAR ITS PEAK INTENSITY
AT 0000 UTC 24 JULY 2020.
2
1
4/21/2022
UNH Coastal Response Research Center
2022 Hurricane Pre-Summit Survey
The Survey Center at the University of New Hampshire
Figure 1: What is the name of your organization/agency? (Coded)
NoAA 9%
Saok o b
merarrs R
county ortunicpat | .. .
Agency or Organization The survey is targeted, not open.
109 respondents to the survey in 2022
Other Agencyor | 1o
Organization
0% 0% 208 30% 0%  50%  60%  70%  80%  90% 1008
3

Figure 3: What region or state do you represent? (Select all that apply)
Nationsl 3%

Gulf of Mexico 209

g _ =

Pacific islands 136 «

Northeast 2%

West 4%

Alaska I 30




Figure 8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to
five)

Unrelisbility o loss of utilities (power, internet, water, csil service) _45%

Having enough qualified personnel to respond Er: Y

P——

et

Managing the multiple aspects of pandemic related fatigue _ 30%

26%

, G ing, vaccines) during

PR R

‘Coordination with and access to federal and/or state partner programs, 25
representatives, support or services -

Return to pre-storm operational activities/capacity - 2%

support) L i1

Figure 15: How ready do you feel you and your family are for the next hurricane season or other major
natural disaster?

o _ I

Somewhat ready 62%

Nekvepyready, I‘% Remember —the survey responders were mostly emergency planners
and responders (and mostly live in the contiguous 48 states).

Don't know/Not sure | | 2%
0% 10% 20% 30% 20% 0% 0% 70% 20% 50%  100%

What would this plot look like if only asked those that live in the Pacific
Islands?

Figure 16: Which of the following items do you currently have that would help you prepare for the next
hurricane season or other natural disaster? (Select all that apply)

Copies of important documents 62%
Cash 55%
An evacuation plan 45%
Other 11%

None of the above | | 2%

0% 10% 20% 0% 0% 50% 0%

0% 50%  100%

Something that | read that was both interesting and
frightening... -

* Guam has the highest risk of being hit
by a tyghoon of any state or territory
in the United States.

* It also has one of the highest risks for

settin a typhoon strike of any
ensely populated area in the world. |

* Guam is susceptible to being hit by )
the world's largest and most intense ; =
tropical cyclones. o -~ A
[ oastrete

From Typhoon Vulnerability Study for Guam,
1999, Water and Environmental Research

Institute of the Western Pacific (WERI) at the
University of Guam.) Tropical Depression 02W, April 7, 2022

4/21/2022
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Thank you to those presenting, you for attending, and to
the steering committee members:

Lisa Symons (ONMS), Brad Benggio (ORR), Matt
Chasse (OCM), Leah Odeneal (ORR), CAPT Chris
“Bubba” Sloan (HSPO), Charles Wisotzkey (NRT), Eric
Lau (NWS), Nancy Kinner (UNH/CRRC), Katie Perry
(UNH/CRRC

Impacts from Natural Disaste
across Pacific Region

Eric Lau
National Weather Service

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce
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Tsunami Sources 1610 B.C. to A.D. 2022
From Earthquakes, Volcanic Eruptions, Landslides, and Other Causes

Ny
e

Sl
Ly
S

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

3

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Pacific Region Hazards - Tsunami
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<% Pacific Region - Thank you
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NOAA'’s National Weather Service
% Pacific Region

National Oceanic and

@ Atmospheric Administration
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2022 NOAA Hurricane Preparedness Summit

\ Settlng the Stage

§  Marcus Landon Aydlett
Warning Coordination Meteorologist
NWS Weather, Forecast Office, Guam

20 April 2022 —12:00 PM Hawaii
21 April 2022 — 8:00 AM Guam

uuuuu
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Northern Mariana Islands
Three Independent Countries,
one with 4 states o

HMajuro
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4 o
: . inan —{—|
EINino or a La Nina pattorn.
E1Nino: TCs tend to develop farther east within Pohnpei and Kosrae
‘States, or even within the RN and generally track W-WNW.
—toon
o La Nina: TCs tend to develop farther west, within Chuuk or Yap States,
iy ic of Palau, continuing Philippines or
o the Philippine Sea.
Saipan
Gam.
P S
s - Lo ! e
s B o, Pt e
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0 Western Pacific Tfo
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046’

2015 Western Paci

'WFO Guam AOR

S, NUGRIeES

avors average to below average year; but still early (spring

4/21/2022

Communicating Regional Weather & Threats

= rr——— s

Impact-Based Decision Support Servi

e v e e

What People Want

Provide weather, water, and seasonal data,
forecasts, warnings and Impact-Based
Decision Support Services for the
protection of life and property and the
enhancement of the national economy

—

A Weather-Ready Nation where society is
prepared for and responds to weather and
water events; where communities are
“Ready, Responsive and Resilient”
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Reglonal Preparedness and Communication

: Satellite Phone, Chatty Beetle
HF Radio, pp (2020-2021),

- NwsChat (2021)
> WSOs relay WFO WWASs to their DCOs/EMOs, leaders and
community

» WFO Guam has direct and frequent communication
with Core Partners
» Guam Homeland Security/Office of Civil Defense
> CNMI Security and
- » US Embassies and USAiﬂTn Palau, FSM and RMI
> Jmnt Region Maria W W‘

o,
N

2t

reness, educati
1 develop new, and strengthen existing relatiol
North Pacific to promote weather readiness, resilience and responsiv
Exa@les CasaGuam, KUAM Weekly Weather Broadcast, Pacific Daily News Column.

i ®

B ecommend thes FSM embessies brosd
58 50105 018 50 3001 e peop on 200 madls
oste snc anarenes 50 e ko what where 373

naseuepece |
emergency .mm Sress escecalynerome ntn ez [
pancenye et 5 ¢
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WFO Guam Reglonal Cllmate Conference
[= —
¥ Devilopedin s e

0 esettlng
her, climate, prepared and

vould feature
weslhn North Pacific region
Prior to COVID, WFO Guam Warning Coordination Meteorologist (WCM) would isit each of
the main islands every one to two years; travels have been suspended si |
The RCC would also be a venue to publicly release the coordmated re
outlook

(Guam) / Wednesday, May 26 (Hawaii and CONUS) and m_‘uﬁatu
"pro]‘é’&lons, Food Secy:v, PreWss/Rmmﬂfan d WF! a

Contacts — and For More Informatlon
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NOAA NOS Hurricane Preparedness Summit
Infrastructure Challenges
April 20, 2022

Hurricanes in Hawaii?
Let’s take a look back...

4/21/2022

Hurricanes in Hawaii
[&2

Historical Tracks, 1950's - Present

2015 Season

Port Vulnerabilities / Resiliency

PORT HAWAII
10 Commercial Harbors
6 Islands

Image courlesy of Hawail Dept, of Transportation




Port Vulnerabilities / Resiliency
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» Readiness, Response, Recovery
o Keys to Success

« Preparedness Activities with Stakeholders
« Plans, MOUs/MOAs, Exercises, Studies
 Information Sharing (Committees & Engagements)
* Robust Partnerships
« State, Local, Federal, DoD, Industry, Academia
* Marine Transportation System Recovery Unit
« Pre-Storm/Event Planning (Port Conditions)
« Post-Storm Situational Awareness and
Assessments, and Reconstitution

Tsunamis

Figure 1: Aleutian Source Houolulu Harbor Graphics

Questions?

LCDR Jay Hodges

Emergency Management Chief
USCG Sector Honolulu
808-864-7916

4/21/2022

4/21/2022



NOS HURRICANE PREPAREDNESS SUMMIT, 20-21 April 2022, Virtual
Enhancing support of state and federal partners for the 2022 Hurricane Season by focusing on the readiness of NOAA’s Personal (People), Mission and Infrastructure (PMI)

Pacific Islands Session

Communications Challenges
Case Study - Tonga, January 2022

Dr. Laura Kong
Director
International Tsunami Information Center
NOAA/NWS/Pacific Region

5:47 pm TOT, Nuku'alofa, Tonga

Tsunami Sources 1610 B.C. to A.D. 2022
From Earthquakes, Volcanic Eruptions, Landslides, and Other Causes

3 -

~

=
A Hunga Tonga -
? b
*  Hunga Ha'apai,
@ Tonga
.c!f" 9
L L}

NOAA/NCEI WDS Tsunami Source Events
Couse

208

150W, 120w,
warch 2022
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Tounamic — where, how

M Earthquake

I Earthquake
generated Landslide

20% Japan

15% South Pacific Islands

7% North and Central America
7% South America

6% Asia

5% Russian Federation

5% Indonesia

4% Alaska

<1% Hawaii

M Pacific Ocean

B Mediterranean Sea
Volcanic Eruption

M Landslide
Other

Caribbean Sea
and Atlantic Ocean

M Indian Ocean

> 69% in Pacifie
87% from Earthquakes, Earthquake-generated landslides
(6% Voleano)

90% deathe from local or regional teunamie

3 BASIC WARNING NEEDS

[

VERY RAPID
EARTHQUAKE EVAL

VERY RAPID
SEA LEVEL EVAL

VERY RAPID
COMMUNICATIONS

» Detection, Forecast -
Multi-national, Global Nets,
Real-time, Data Sharing

» Widespread, Timely Alerting -
Reliable, Robust, Redundant

PTWC Sea Level Network (2017)

ALL REQUIRED FOR WARNING pws

N
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* VERY RAPID
COMMUNICATIONS

» Widespread, Timely Alerting -
Reliable, Robust, Redundant

PTWC Sea Level Network (2017)

> ALL REQUIRED FOR WARNING PFrayeiay

Emergency Communications - 3Rs + T required for Warning

O Robust - capable of performing without failure under a wide range of conditions
(Miriam-Webster); persistence of a system’s characteristic behavior under perturbations or
unusual or conditions of uncertainty (Wikipedia)

O Reliable - giving the same result on successive trials, dependable
(Miriam-Webster); ability of a system to perform and maintain its functions in routine
circumstances, as well as hostile or unexpected circumstances (Wikipedia)

O Redundant - serving as duplicate for preventing failure of an entire system upon
failure of single component (Miriam-Webster); duplication of critical components or
functions of system with intention of increasing reliability of system, usually as backup or
fail-safe (Wikipedia)

O Tested regularly - serving as practice to be familiar on what to do, where to go.
Regular testing of Early Warning System (detection, analysis, alert, evacuation) critical



Effective Warning Communications are:

O Clear, understandable, focused on the people at risk,
gives action

Easy to access and use
Ubiquitous - same message everywhere

O Widespread, Frequent - reaches all people irrespective
of what they are doing & where they are

Issued with appropriate lead time
O Authenticated, authoritative, credible

O O

a

GREATER NUKLU

MI EVACUATION MAP

Public must be Educated Before.
They need to know:

O How will the warnings be issued

What communication systems/media
used to issue warnings i T

What sirens sound like (verbal msg, test)

3 Tonga Meteorologic

Prowing moteorological i MaFNY 13cio Sorvie n SUpPOTt of OCENOITIC Sovolapmant, saety and U

|Taimi tuku atu: 10:00am ‘aho 15 Sanuali 2022
INe mapuna ha mo'unga a@pea ko hono fua eni:

O Who will issue warnings (official sources)

O When will the warnings be issued
O What will the warning messages say



The Event: Hunga-Tonga Hunga-Ha'apai (HTHH)
Volcanic Eruption and Tsunami

e 14 January — ‘small’ eruption, issued marine warning, cancelled morning of 15 January
W ” '

e 15 January — ‘gigantic’ eruption, warning 74‘J{muary y .
o 0407 UTC (JMA HIMAWARI-8) — Began erupting ‘,,.-*
o 0414:45 UTC (USGS) - 50-60 km stratosphere *(’1
~
M 57

e Observations, Early Warning System
o 0412-0421 UTC — Ash Cloud, Loud blasts, Shock wave, Sea birds

o 0430 UTC — Urgent Tsunami Warning / Evacuation — Radio Tonga
lines choked, No time for normal SOP (Coord calls, messages ...)

o 0530 UTC — Undersea telecom cable cut — no sea level data,
comms, except by satellite phone

o 1248 UTC 16 January — Downgraded to Marine Warning "
o 2100 UTC 17 Jan (North) / 0100 UTC 18 Jan (South) — Cancelled
e Because of well-functioning EWS and successful

(National Tsunami Drill, school outreach, | .
Tsunami Awareness Day, Nov 5), only 4 died. i Wi

HTHH - LOCAL TSUNAMI => Act on Natural Warnings

® SEE ach cloud. HEAR loud Explosions. FEEL ground chaking. ——— SIGNS OF A TSUNAM| ——————
® SEE unucual ocean (cwirling eddies, fact draining), Birde flying [ L 9 Sk § HR P RN |

10 @& 4@ g

Nomuka Ha'afeva

[ —— ~ Free Surface Elevation (m), Time (min) = 23
7 vl -2 7
i 4 -
)

e Sutace Gwvston ) T i + 7

7 min to Ha’atafu

—

Nuku'alofa

E L |

' Nomuka

/
[

' 14 min No‘muka

’ —— |“ —
.‘ 23 min Nuku’alofa/’Eua

‘ —————~Patrick Lynett (Univ Southern California), Jose Borrero (eCoast Marine Consulting and Research, NZ), et al., 2022

-
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Communications: Post-HTHH - 15t 10 days NEAR 0

Communication with members a challenge and limited.
Key protection partners need phone credit and satellite phones.

Severely damaged communications systems hampered capacity
to conduct rapid assessments and impacted on establishing
communication with NEMO

15-24 January - nearly 0 communication with outside world
o T-1: 14 January (daily) — Govt Tonga Sitreps

o T-0: 0530 UTC 15 January — undersea cable cut. Interisland,
International Comms, Internet severed

o T+1: 16 Jan — State of Emergency. 18 Jan — 15t Govt Media Release

o T+3-7: 18 - 22 Jan — HMNZS Wellington. Aotearoa — survey Nuku’alofa and
‘Eua ports, P3 Orion surveillance flights, Humanitarian flights from Australia,
China, NZ, Japan -COVID protocols (contactless, 72 hr quarantine)

o T+7: 22 Jan, SITREP 8, 9 — Emergency Telecomms Cluster —
contact with Vava’u, Niuas to NEOC

o T+9: 15-24 January — Weather and Tsunami Forecasting: VAAC
] Auckland, RMS Fiji advise by satellite phone, Chatty Beetle — outer
g islands only until supplies arr, VHF Radio (NDMO)

s

Communications: Post—HTHH — Next Month @f&

® T+9 days - 5 weeks: 25 Jan — 21 Feb — slowly returning Services

O Digicel, Tonga Communications Corporation (TCC) restored some services e
including voice, SMS, and limited internet services.

Wa re back but without full internet

O Asian Dev Bank - internet via backup sat link Nuku’alofa for responders

O ETC - 3 portable satellite data terminals (BGANSs) for internet and voice

O ETC/ITU/IOC sat phones w/airtime to Tonga Govt (10+ over month)
24 Jan, SITREP 10, 1stimpacts summaries — Tongatapu , Ha'apai (Lulunga Distr)
® 24 Jan - Facebook Messenger! 1st sat ph call — ITIC/NZ GNS with Tonga Met

® 25 Jan - Tonga Met assistance written req to NZ, Australia, USA, ITIC for
TEWS (through NEMO Ministry of Meteorology, Energy, Information, Disaster
Management, Environment, Communication and Climate Change (MEIDECC)

® 25 Jan to pres — ITIC ‘Daily’ CHECK-IN (cell ph to ADB sat link, 1 Feb)
(Tonga Met, Tonga Geol Svec, PTWC, NZ GNS, I0C, SPC, USGS VDAP/NEIC, Australia
Geoscience/BOM, ORSNET/Vanuatu, Univ Southern CA (modelling), eCoast NZ):

Emergency repairs/data (Chatty Beetle, Weather Station, Sea level), Interim HTHH
Volcano Tsu Alerts (PTWC and Pacific), Interim Seismic Net (Tonga, region), Post-Tsu
Surv (runup, inundation, eyewitness)

® 26 Jan onward, Tonga Geol Svcs Facebook — drone imagery of affected area
— Nuku’alofa, White Sandy Beach, Ha'apai (Mango Island, Nomuka, Fonoifua)

® 22 February (5 wks!) — UNDERSEA CABLE REPAIRED. Internet returns 6 4. |
/g




(eccone (earnt - Communitiec oz

TSUNAMI READY

> Noting hictorically, earthquakes generate §2% of teunami
Prepare for earthquakes, but be aware of other 13%

> For local (cloce by) and dictant, GET TSUNAMI READY ! 4 a7 .

> Commaunitiec: Know ETA (time to reach) fr ALL sourcee s
Mugt Plan Ahead & Practice. Natural Warninge!
YOU mugt act yourcelf - your perconal action [ recponsibility

> Communicatione: Muct Peliable, Pobuct, Redundant, Pealictic (4Pec)

Broadeast. Simple. Reach all (low and high-tech)

Remote Emergency Communications
Chatty Beetle: What is it?

® 1990s — Concept. 1998 — Africa request Climate Outlook

products to reach remote / rural communities. U/Oklahoma — USAID
RANET (RAdio and InterNET for the Communication of Hydro- Meteorological,
Climate, and Related Information for Rural Development).

e 2005: WMO WG on Planning and Implementation of WWW in RA g
V —incl RANET (RA/V/WG-PIW-04/Doc. 5.2 (4), 4.X1.2005)

® Asia / Pacific request for simple paging system or alert device.
Many have means (HF radio), but systems turned off at night to
conserve power. No active way to alert operator

® Text alert / messaging device where other communications
do not exist, unreliable, where simple notification needed.

® Not designed to replace formal means of alerting.
Rather serves as “heads up” notification.

® Global Deployment — Pacific Islands, Caribbean, Africa Pioneered Kelly Sponberg UCAR JOSS International
Extension and Public Alert Systems (IEPAS} & RANET



Chatty Beetle: Basic Functionality

o U SeS I rid i u m S ho rt B u rst Data Simpliﬁed Network and Messagriurg Diagram: RANET Ch'“(,y, Beetle |
Iridium Satellite Constellation and Gateway

e Hardened terminal designed to
operate in harsh environment.

e Operate fixed (office) / mobile

to m ay.
RANETpcks up the mess: g d tifies the

e Two-way messaging. : [ | e ok, e ey
e Audible / visual alarm cues

e Operate on battery - 36 hours+ (tested 72 hours+)
e Control external devices (relay and serial port functionality)

e Send messages from terminal / web to e-mail or as SMS.

VERY RAPID
EARTHQUAKE EVAL

VERY RAPID
SEA LEVEL EVAL

» Detection, Forecast -
Multi-national, Global Nets,
Real-time, Data Sharing

> ALL REQUIRED FOR WARNING  [Hiiiaiec

7

PTWC Sea Level Network (2017)

o




Submarine telecommunication cables can catalyze science, early warning,
and capacity development

SMART cables for Earthquake and

Tsunami Early Warning

SMART: Science Monitoring And Reliable Telecommunications

Bruce M. Howe Laura Kong
Chair, ITU/M/MO/UNESCO IOC Joint Task Director, International Tsunami
Force Information Center (ITIC)
University of Hawai'i at Manoa UNESCO/IOC — NOAA Partnership
@IS "".' ol © |
L O: unesco
United Nations Decade B

I 2021 .
of Ocean Science
2030 for Sustainable Development

]

unesco

* Create Planetary Sensor, power, Internet network

« 1%t order addition to Ocean-Earth observing system Shart
) ~ =, N S submarine cablt
: infrastructurt

y\  Telecom + scienct
Interference ¥ €!

1.2+ Gm
UN Decade for ~20,000 repeaters
Ocean Science 20 year refresh

Project

repeaters ~70 km

Submarine Cable
w/ SMART repeater 1990 2000 2010 2

CAM: 3700 km, Gov't, install 2025 = SMART i
Continent/Lisbon-Azores-Madeira ring 1t Sensors: Bottom temperature, =
Iy

L h wj 1755 Lisbon - Seismic, tsunami, ocean, environment pressure, seismic acceleration
wmo | 3700 km, 50 SMART repeaters, €120M =



Vanuatu — New
Caledonia
SMART, DAS
Deployed 2025

Lifou

ot -1ee

-21°

PROJECT KOETE

Antarctica — NZ

NZ-Chath

Under gov't

- Arctic Express
: i 14,000 km
Project Koete Loy leiizngy
Perth-Darwin-Malaysia Communities

o Contract Q1 2022
Communities

SMART infoaral RFS Q4 2025
Integra SMART integral
Raising funds

)

— "{auuhanFa;a  Rokatends

Indonesia
In country development Ina-CBT
Single ended test systems underway

SMART + DAS + BUs/nodes

Improve connectivity
SMART Cable
Workshops, NSF, NAS Chile

am Islands

review (MBIE)

IMPROVEMENT IN EARLY WARNING (using SMART)

Data Availability

z A 2004—2030 K Wam
UN Ocean Decade Goal £
(2021-2030): 2 . el
2 2 2004
Integrate H —
SMART Cable E i
technology into g b — e , ~
innovative - U*_ A*
early warnin : |3 (8 s,
. y J A ER R
= systems s s 985 |E=23
J = oGkt |E|83FE
= =z S |'s < &
2()2] United Nations Decade g g &5 S
2030 ?(Ir%%esigir?:t‘)?g (I:Deevelopment 5’"’“’“".““.“.,3[5 “ =
o ' A—
’ S~ 1m|ini1l1in 10 15 45min  1hr up to Lday

min min




Simulation — Tsunami Detection (bottom pressure)

L J

Tokyo-Oregon

0 Each line
represents
0 10 20 30 40 pressure sensor

Tokyo-Hawaii
5 along cable

SMART
: : - Cables:
1wl L R v

= 0 10 20 30 40
o Tokyo-Auckland

5
g2 M
a
Tony Song,
: JPL/CalTech
BN e e LB WPE IS0E -5

0 10 20 30 40
time (min)

Observing the Ocean in real time
Filling in Gaps with SMART sensors on cables

15 Jan 22 observations reported by PTWC Available / Planned Telecomm cables — 1990 - 2020

Tsunami_gauge s, TSGR 8 S ~-Submarine Cable VDART <5- « + ¢ 0@>9
HEIGHT_m - 4 - ; | T Magnitude

003-0.10

0.10-0.25

025-050

050-075

075-1.40

he Pacific region, as of
May 2021.(Supplied: Dr Amanda Watson and Carth
ANU) -, HAWAIL s

MARIANAS
GUAM e

0 MARSHALL ISLANDS
i ! « Kwajalein
\ FSM

* Majuro

Bairiki
* o KIRIBATI

Kiritimati
KIRIBATI

Ny,
-\ SOLOMON ISLANDS TOKELAU
SAMOA,
S AM. SAMOA  yiitape

Undersea cables in the South Pacific ' /] s L_\Af T
i N

The eruption of the Hunga Tonga-Hunga-Ha'apai volcano on Jan. 15 triggered a tsunami on the shores of \ N'é%;’gfb FRENCH POLYNESIA

Tonga and cut off phone and internet lines to the archipelago. It has severed the Tonga Cable, a 827 km
submarine fibre-optic cable that connects the island country to Fiji and international networks. The CS ! IS?.%NDS
Reliance, a cable laying vessel, owned by U.S. subsea cable repair company Subcom expected to repair the |

-
5
1

Rarotonga
K

cable is docked at Port Moresby nearly 4,000 km away.
Sources: Telegeography

A Ratskam, 18/01/2022 Grevrers Tonga — 2022 single pt of failure




Tsunami Detection Time — 3 bottom pressure sensors

Time elapsed between earthquake and tsunami detected at 3 sensors

A SMART sensor (500 km)
(O Earthquake epicenter

I— ; ] . ] 1 P
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5
N. Becker, PTWC hours

A

* 25% time reduction

to issue warning
(2.1 t0 1.6 hrs)

=> 30 min is
important for
evacuation

(walk speed 2 mph)

* More time with
50 or 100 km sensor
spacing

‘Olelo No‘eau, Hawaiian-proverb or wise saying

“‘Iliki ke kai it ka ‘ope‘ope 13, lilo!
| lilo n0 he hawawa.”

A person who fails to watch out often loses!




NOS HURRICANE PREPAREDNESS SUMMIT, 20-21 April 2022, Virtual
Enhancing support of state and federal partners for the 2022 Hurricane Season by focusing on the readiness of NOAA’s Personal (People), Mission and Infrastructure (PMI)

Thank you!
Mahalo!

Dr. Laura Kong
Director

International Tsunami Information Center
NOAA/NWS/Pacific Region

USAID’s unreau for

Humanitarian Assistance

W

iUSAID

FROM THE AMERICAN PEOPLE




Our Mandate

K

Alleviate Reduce the impact
Human Suffering of humanitarian crises

Disaster Response SnapshEtcal Year 2020

Disaster Responses

Complex Emergency:
Most frequent disaster

More than $7 billion in
humanitarian assistance

Food Assistance:
Most funded type

of assistance
49: Countries

that received USAID/BHA
humanitarian assistance




BHA's Response Options

5

Provide immediate Fund NGOs and Deploy a Regional Advisor,

assistance of International Assessment Team, or a

$100,000 Organizations Disaster Assistance Response
including the UN Team (DART)
1
—Coeell

Activate a Response Dispatch Request support from
Management Team Commodities U.S. Government agencies

(RMT)

Food Distribution Example — FSM Typhoon Wutip

Makur —— 0-20mi

* |[OM and BHA/USAID

procured 470.56 US ton:s N — @ om
of food assistance togeth A

AAAAAAAAAAAA

North-West

e Rice - 209.14 US tons Islands

« Vegetables - 104.57 U i
tons Yap —

RS

' - ‘i":FarauIa / w\ ‘\7 - :1‘ B ~‘
e Fruit - 104.57 US tons " RN ttlock Islands

Elato -,
{/%.. =lamotrek

* Oil - 52.29 US tons L .. 4

Nukuore

* In total, 104 distributions trips were made
covering over 18,000 nautical miles.



Border Closures Impacting Response
Activities Across the Pacific USAID

FROM THE AMERICAN PEOPLE

Pacific Regional Cargo and Passenger Entry Point Updates — April 2022
These tables show the ENTRY STATUS for air freight, sea freight and passengers for the

listed countries and terntories in the Pacific region. Please note: The Pacific Regional
PICT Air Freight  Sea Freight Passenger Logistics Cluster strives to provide the most up-to-date informafion gathered from various
sources including governments, humanitarian agencies, news outlets and commercial service
providers. The Cluster has no control over any inaccuracies or changes to this information.

= » v o leseno

i
Kiribati v v v regular commercial Polynesia

services are available.

Federated States of Micronesia (FSM) v v X

PICT Air Freight  Sea Freight Passenger
Marshall Islands (RMI v v v ¥ - Entryis allowed but
onr_nmercial sefvices are American Samoa v v v
Nauru v v v limited
¥ - Entryis ONLY for citizens, Cook lslands ) o ]
Northern Mariana Islands (CNMI) v v v residents and those with
SPCHZ peaTRsHK French Polynesia v v v
Palau v v v X - Entry is NOT allowed
More information via country links. Niue v v v
I v o v v v
PICT Air Freight  Sea Freight Passenger Fobs o o o
okelau
Fiji v v v

PACIFIC | funes % “ s
LOGISTICS =——J8 _ = Tovalu v v v

, [:I-USTEH SEREAE o o b Wallis & Futuna v v v

Vanuatu vl v W



Last Mile Distributions During COVID9

Need for pre-positioning

Need for trained local organizations
Contact-less distribution protocol
Quarantine

INITIAL RESPONS

WATER, SANITATION
AND HYGIENE/



Learn More

@USAIDSavesLives

Tiare Eastmond
Regional Humanitarian Advisor for the Pacific
teastmond@usaid.gov

FROM THE AMERICAN PEOPLE




NOAA'’s Digital Coast
Actionable Information
for Communities

Russell Jackson
NOAA Office for Coastal Management
4/21/2022

o3 b =ave

@

Digital Coast

* Approach: Bring the
geospatial and coastal
management communities
together

* Outcome: A constituent-
driven, integrated, enabling
platform supporting coastal
resource management that is
used

6 ac zaiva

@

Digital Coast Enabling Platform

N/
Q.. ©
e,/ .0

https://coast.noaa gov/digitalcoast

o3 b =ave

(]

Digital Coast Website

Provides effective and efficient access
to coastal geospatial data, tools,
training, and case studies

. ) - # - ©
® Facilitates linkages between elements 8
to enhance utility and application

[E— =
Provides opportunity to demonstrate e
role of geospatial information and
training in decision-making

6 ac zaiva

@

4/21/2022

4/21/2022



A Broad Spectrum Approach:
Facilitating Use and Application

i OWE s @

DISCOVER  DOWNLOAD MAP ANALYZE LEARN SHARE

DATA INFORMATION ACTION

o badnzave

7

Digital Coast Data

* Over 500 terabytes of high-
resolution elevation data, land
cover data, and orthoimagery

* 200+ web mapping services

* Linkages 50 national-level
coastal data sets

6 ac zaiva

@

Digital Coast Tools

3

* An inventory of over 50
decision-support and
information visualization
tools

* Many provide visualization
and analysis capabilities
without need for desktop
GIS software

o badnzave

©

Digital Coast Academy

* 190 learning resources
covering a variety of coastal
topics

*Includes:

* Classroom and online

instructor-led trainings
* Self-guided resources
* Case studies

* Publications and quick
references

* Videos and webinars

6 ac zaiva

4/21/2022

4/21/2022



Stories from the Field

* Almost 150 narratives that
demonstrate how users are
applying Digital Coast
resources to coastal issues

* Highlight partnerships and
impact

a3 b zave

@

Coastal Flood
Exposure Mapper

Visualizing Community Risk
People | Places | Natural Resources

6 ac zaiva

@

10

Coastal Flood Exposure Mapper
Demonstration

https://coast.noaa.gov/floodexposure

a3 b zave

(]

11

Q&A Session

6 ac zaiva

@

12

4/21/2022
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CO-OPS Coastal Inundation Dashboard

Paul Fanelli
Lead Oceanographer
National Ocean Service (NOS)
Center for Operational Oceanographic Products & Services (CO-OPS)

paul fanelli@noaa.gov

ER for OPERATIONAL C

What is CO-OPS?

Meaningful oceanographic data for the Nation
CO-OPS is the authoritative source for accurate, reliable, and timely tides, water
levels, currents, and other oceanographic information.

Our work benefits:

= Safe and efficient navigation

= Mapping and charting for the
nation

* Planning for coastal hazards

* Ecological forecasting

CO-OPS Role in Planning for and
Monitoring Coastal Flooding

Real-time coastal water
level observations and
historical analysis

= Coastal Inundation Dashboard

i | — i = Tidal datum analysis & support
’“;M = Sea Level Trends

= High Tide Flood Outlook

Coastal Inundation Dashboard

p-based web ication targeted towards coastal decision
makers and planning community

Real-time & historic flood information at NOS water level stations
Customizable - create your own custom map URL!

Water levels relative to MHHW (average daily highest tide) w

CENTER for OPERATIONAL OCEANOGRAPHIC PRODUCTS and SERVIC

4/21/2022

4/21/2022



Coastal Inundation Dashboard

Integrates NOS and other relevant
NOAA flood information

Local NWS weather forecast office
(WFO) flood thresholds

Tropical cyclone forecast information
from National Hurricane Center
(NHC)

Coastal flood advisory & storm surge
watch/warning

OCM Sea Level Rise Viewer
Compares observed water levels with
known flood impact thresholds
automatically!

Flood Impact Thresholds

= Takes into account local % Coastal Flooding Thresholds fod
seography and
infrastructure (WFO Picture X Yol
specific)

= Provides a trigger point for
issuing NWS coastal flood
advisory products

= CO-OPS has analyzed
available NWS minor flood
levels nationwide to derive

[P — prm— e —

Impact L

a consistent impact level R B
relationship that can be hiaa

applied at most coastal CEs
regions

A’s CENTER for OPERATIONAL OCEANOGRAPHIC PRODUC

Coastal Inundation Dashboard:
Inundation History

= Available by clicking
Inundation History Page on
any station pop-up

= Access real-time and
historical water level &
meteorological data

= Yearly Inundation Events

* Top-Ten Water Levels

= SeaLevel Trend

- Pr

Coastal Inundation Dashboard:
Yearly Inundation Events

* Annual number of days where water levels have exceeded the minor flooding
threshold

A’s CENTER for OPERATIONAL OCEANOGRAPHIC PRODUC

4/21/2022

4/21/2022



4/21/2022

Coastal Inundation Dashboard:
Top-10 Water Levels

= Peak historic water levels, along with cause (if known)
= Links directly to water level observations

ER for OPERATI 0G PRODUCTS and SER

Coastal Inundation Dashboard:

Sea Level Trend & Exceedance Probabilities

= Linear sea level trend and annual 1-year, 2-year, 10-year and 100-year
exceedance levels

and SERVI

4/21/2022

Monitoring Storm Surge During Tropical
Events

CO-OPS will disseminate a
storm-specific dashboard
page with a custom URL
= Storm track/intensity,
coastal watches/warnings
and flood “alerts” update
automatically
Activated at first tropical
storm or hurricane watch
Summary of Coastal
Observations
+ Textanalysis updated 3
times daily

Highlighted on NOS and NOAA social media!

9,

NOAA’s CENTER for OPERATIONAL OCEANOGRAPHIC PRODUCTS and SERVICES

Viewing Data for Multiple Stations

Quickly view latest

L ooy on i ol 4 Y . observed water level
v Fanics ) and meteorological data
: " 72 hour peak observed
TR . water level computed

= o= b = ke automatically

i Easily sort and export
data

t
i

NOAA’s CENTER for OPERATIONAL OCEANOGRAPHIC PRODUCTS and SERVICES




Viewing Water Level Plots for Multiple
Stations

X/ Cosstt mundaton Dsshbesrs

= Select up to 20 water level stations

= Generate an HTML page with a snapshot of the
map and water level plots with latest observations

= Option to export as a PDF - w

What's on the Horizon?
Addition of Great Lakes Stations

Integration of over 50 long-
term Great Lakes water level
stations into the product
View real-time water level
information relative to Low
Water Datum (LWD)

Access data for historical
flood events.

and SERVI

What's on the Horizon?
Integration of High Tide Flood Outlook Information

= Based on the NOAA Annual High Tide Flood Outlook
= Highlights projected high tide flood day range at select stations

= Uses updated sea level scenarios from 2022 Sea Level Rise Technical Report
= Available for long-term stations

9,

ER for OPERATIONAL C 0G PRODUCTS and SER

15

What’s on the Horizon?
Integration of High Tide Bulletin Information

= Highlights days where locations T
are more vulnerable to high tide hEL LIS, Al
flooding due to astronomical
conditions and climatology

= Higher than normal tides can i g G o o
compound storm surge impacts

CENTER for OPERATIONAL OCEANOGRAPHIC PRODUCTS and SERVIC

4/21/2022

4/21/2022



What's on the Horizon?
Transition to gridded information

IIJA funding on Seasonal to Annual water prediction will allow NOS to
enhance High Tide Bulletin & Outlook information

Will move beyond point based prediction to a 500m spatial resolution grid
and improved inundation mapping

Links
= Coastal Inundation Dashboard
p: deurrents.noa:

+ http: noa. info.html
» High Tide Flood Outlook

* https noaa.gov/HighTideFlooding_AnnualOutlookhtml
* High Tide Bulletin

* https://oce: noaa. tide-bulletin/welcome. html
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National Geodet

NOAA'’s Emergency Response
Imagery, Pre event imagery, and
UAS possibilities

Maryellen Sault & Mike Aslaksen
NOAA/NGS/RSD
April 2022

geodesynoaa.gov

National Geodetic Survey

Mission: Define, maintain and provide access to the
National Spatial Reference System.

RSD Primary Programs:

Aeronautical Survey Coastal Mapping Emergency Response

Program Program
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geodesynoaagov

Emergency Response Imagery

* Support NOAA’s requirements and NRF Emergency Support
Functions:

ESF1 Transportation

ESF 11 Agriculture and Natural Resources
Puhlic Works and
Search and Rescue
Oil and Hazardous Material Response

(SRR o bic Safety and Security

ESF 14 Long-term Community Recovery and Mitigation

* Pre-Scripted Mission Assignments (PSMA) With FEMA

3
‘geodesy.noaa.gov
Pre-event Planning
Assets and
Personnel
e Prepositioned
@ Coordination
Flight lines Developed/Updated
Leadership Approval
Significant National Event
Days Out
4

geodesynoaagov

Aircraft and Sensors

Oblauesysem i o 6mp 135

~3 Days ~24 hr ~8-12 hr

Un-rectified Image Ortho Image Tiled Ortho-mosaic

* Image sizes are to scale
** 39+39+80 MP 2016 ~158 MP **

~4-6 hr Tiled Ortho-mosaic

2003 2006 2012

16 MP 22 MP 39 MP

"Wheels down to web up”
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Applanix / LeadAir DSS (Version 6)

geodesynoaa.gov

geodesynoaa.gov

Coordination Recommendations

C26262664

C = Camera identifier

262 = GPS day of year

62664 = Approximate seconds
of GPS day 262

022581-0831212042333-RGB1.jpg
022318 =image id

083121 = MMDDYY

2042333 = HHMMSSs (UTC)

RGB1 = camera id
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seodesy.nosa.gov

FAQ — Missing Area

g a =

11

seodesy.nona.gov

FAQ — Viewer Updates

Hurricane Maria  4Sfirus
* Remote Operations

No Electricity

No Internet

Closed Airport

Weather

12
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seodesy.nosa.gov

https://storms.ngs.noaa.gov/
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seodesy.nonn gov

2017 Pre-Event Imagery

geodesynoaa.gov

2020 Pre-Event Imagery

16

seodesy.nonn gov

Pre-Event Imagery Download

il
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(2003 — 2005)
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Viewer (2006 — 2009)

b lvee BilSaclonee Nexlosee

Image: C25984969

20

2010 - present)

®apsox Steets
O MapBox Satelte (Pre-Even)

FrmE
T oot et oo

S5 Gesensern 21708

nporpriaernss

22

4/21/2022

10

4/21/2022

"



i

2Abouitmedsia  @WebSences  IDisclamer  @Metadata

2 Hurrcane IDA Imagery

© Humcane 1DA Aerial magery Response.

I adgcition, vl be sed

imagery.
aisirbuion.
200m level 20.

A2

urricane IDA Imagery

2Abouttne data @ Web Senvices.

8 WHTS version 1.0.0 GetCapabilies:

24

2 August 30 2021 RGE Fight 1

& August 30 2021 RGS Fight 2

& August 31 2021 RGB Fight 1

& August 312021 RGE Fight 2

& september 01 2021 RGB Fight 1

& September 01 2021 RGB Fiight2.
© & Seplember 02 2021 RG8 Fignt 1

& september 02 2021 RGB Fight2

(RAW JPEG)
(RAW PEG)
(RAW JPEG)
(RAW JPEG)
(RAW JPEG)
(RAW JPEG)
(RAW JPEG)
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@) DIGITAL COAST: DATA ACCESS VIEWER i st seion
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geodesynoaagov

Summary

Data is disseminated to federal, state, and local government
agencies, as well as the general public to facilitate support efforts

Nadir and oblique imagery is collected, processed, and disseminated
in GIS ready formats

Goal: processed and available 6-8 hours after landing

The ER Viewers have had over 4.1 million pageviews by 1.8 million
users since February 2018.

Technical Questions: ngs.hurricanel@noaa.gov

27

geodesynoaa.gov

UAS Emergency Response

Multi-Rotor Fixed-Wing VTOL

28

geodesynoaagov

UAS Emergency Response

UAS Payloads:
e RGB
e IR/ Thermal /NIR

o Multispectral
o Hyperspectral
e LiDAR

29

UAS Emergency Response

Fleet Ready

UAS approved for NOAA Ship and small boat ops
Mapping Capable

Search and Rescue

Rapid Response to local needs

DY

30
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geodesynoaagoy

UAS Emergency Response

Utilizing Drones for Coastal and Open Water Response

Direct Georeferencing

31

UAS Emergency Response

Challenges Ahead

e Standardized Environmental Compliance (EC) across Line Offices for
rapid approval to fly.

© How do we respond to Mission Assignments?
o Dedicated platforms and trained and current operators?

® Do we want Emergency Response capability?

32

16

The Environmental Response Management Apphcatmn

U.S. States and Provinces Boundaries
/V US. States and Provinces Boundaries

Esri Street Maps

Jay Coady S Emgmrmre-— ' R
Office of Response & Restoration
Assessment and Restoration Division
Spatial Data Branch

response.restoration.noz



NOAA | Office of Response and Re%oratl I

~ : .
Natlonall National Marine National Ocean National Weather O;ﬂ;: of O(;learuc
i = . . — mospheric
En\nronm?nta Da’.ca Fisheries Service Service Service P
& Information Service J Research

(Vo= )

L Office of Response & Restoration J

|
| |
L - Assessment & ~ Emergency Disaster Response
Marine Dehric >ST Disaster Response
Marine Debris Restoration Response et
Program toran el Center
Ugld Division : DIVI-S_IOI_‘I y

NOAA | Office of R

ERMA is an online mapping tool for visualizing environmental
information relevant to oil spills and natural disasters.

ERMA | Evironmental Resporse Manageneat Application *

Atlantic
NOAA PORTS Stations (NOAA CO-OPS)
NOAA PORTS Stations (NOAA CO-OPS)
@ NOAA PORTS Stations (NOS-COOPS)

NOAA CO-OPS Water Levels
NOAA CO-OPS Water Levels

Potential Storm Surge Flooding - With Intertidal
Mask (visible through zoom level 12 only) (NOAA)
Potential Storm Surge Flooding Map Boundary

. PG(E tial Storm Surge Floeding Map Not Presently
ailable

[ rotential Storm Surge Flooding Map Boundary
Levee Areas

Levee Area - Contact local officials for flood risk

Potential Storm Surge Flooding - With Intertidal Mask
Image
[J Less than 1 foot above ground
B Greater than 1 foot above ground
[ Greater than 3 feet above ground

[ Greater than 6 feet above ground

B Greater than 9 fest above ground
-

"« Tropical Cyclone & Hurricane Location and
37 . Forecast (NOAA)
E (I — e o ™ Atiantic _Cantral Racific and Eastern Dacific Ocnan Rosinne
'N Scale: 11 996 810  ZoomLevel: 7.5 Location: 34 8763°, -72 68227 -
), I uspoc Consta Response Research Cenver|
g NGNS ik Ol 'Tm"\”mm 22007 - 2018 University of New Hampshre|




Create a Common
Operational Picture in a
disaster response

Visualize the situation status
during an oil spill drill/training

Analyze threats from
climate change, drilling,
and hurricanes

Assess damage and plan for
restoration

NOAA | Office of Response and

- o
BT

Key Functlonallty |

e Access ERMA via any Web browser. No special software needed.

e Provides centralized access to information

e Tiered system security that protects data.

e Standardized user interface; simplifying data uploading.

e Build customized maps using layers.

e Create and view customized sets of layers quickly with bookmarked views.

e |nvestigate and compare data quickly with Dashboards an:



ERMA Reglons

PACIFIC | p ; .. GREAT LAKES
NORTHWEST | \ ; P

i

CROSSREGIONAL DATA ARE
AVAILABLE AT THE ERMA
BOUNDARIES.

GULF OF MEXICO

PACIFIC ISLANDS

Gums ;.
X Manass 4 - CARIBBEAN
Blaods " e
- Hawsiian Ielands ’
’ s
Amesican Samos

NOAA | Office of Response and Restor

AR ,

Hurricane Response With ERMA

e Base environmental data
e Live data streams
o Storm tracking, surge modeling, current water levels, ship locations, and more.
e Critical infrastructure
e Pre/post storm imagery
e Quick turnaround post storm data

e Live tracking of ESF-10 targets



ear Real Time Weather

Environmental Response Management Application

ERMA®|
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tn Scale: 1:6634656 Zoom Level: 6

Location: 15 8161° -52 7764°

Tropical Cyclone Watches and Warnings for Coast
= Hurricane Watch

= Hurricane Warning

Tropical Storm Watch

— Tropical Storm Warning
Tropical Cyclone Center Position Forecasts

, Major Hurricane (Category 3 -5)

@ Hurricane (Category 1-2)

g Tropical Storm

© Tropical Depression
Potential Tropical Cyclone, Subtropical
Depression, Subtropical Storm, Post-Tropical
Cyclene, ar Remnants
Tropical Cyclone Track Line Forecasts
== 120-hr Forecast Track Line

Tropical Cvclone Cone of Uncertainty for Track Forecasts
[J 120-hr Forecast Cone of Uncertainty
Tropical Cyclone Observed Surface Wind Swath
Observed (Best Track) Winds >= 34 knots (39
mph)
| Observed (Best Track) Winds >= 50 knots (58
= mph)
[ Observed (Best Track) Winds >= 64 knots (74

NOS Locations

NOS Locations
* 1-5

U DOGC | NOAA | NOS | NOAA Offica of Responss & Restaration
VDw;uzmlempuﬁq|mnslmmn\cmm

Cesstal Rasponse Research Center
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Environmental Response Management Application

Caribbean

ERMA®|

M

Fri 2 am

A “
NOAA Locations with Staff Counts - NOS
NOAA Locations with Staff Counts - NOS

U.S. States and Provinces Boundaries

A/ US. States and Provinces Boundaries

Dorian - Most Likely Arrival Time (AST) of
Tropical-Force Winds (NWS)

Dorlan
Winds (NWS)
N ALD52019_most_likely

Tropical Cyclone & Hurricane Location and
Forecast (NOAA)

Atlantic, Central Pacific and Eastern Pacific Ocean Regions

1-5
6-15
16-50
51-100
101-2075

= Mosleilmly Arrival Time (AST) of Tropical-Force

Tropical Cyclone Watches and Wamings for Coast
Hurricane Watch

Hurricane Warning

Trapical Storm Watch

= Trapical Storm Warning

Tropical Cycione Center Position Forecasts

@ Hurricane (Category 1 -2)
& Twpical Storm

© Tropical Depression
Potential Troical Cyclone, Subtropical

@ Deoression, Subtropical Storm, Post.Tropical
Cydone, or Remnants

Tropical Cydone Track Line Forecasts

== 120:hr Forecast Track Line

Trapical Cydone Cone of Uncertainty for Track Forecasts

20-hr Forecast Cane of Uncertainty

Tropical Cyclone Observed Surface Wind Swath
Observed (Bast Track) Winds > = 34 knots (39
mph

Cans Respomsa Rasesren Canval
22018 Unwesty of N Harmpshi]

Environmental Response Management Application
Atlantic

ERMA®

NOS Locations
NOS Locations
1-5

® 6-15

® 16-50

® si-100

@ ioi-2700

Tropical Cyclone &
Forecast (NOAA)

Hurricane Watch

© Tosical storm

Tropical Cyclone Track

Observed (Best
mph)

mph)

Tropical Cyclone & Hurricane Loeation and Forecast (NOAA)
Atlantic, Central Pacific and Eastern Pacific Ocean Regions
Tropical Cyclone Watches and Warmings for Coast

Hurricane Warning
Tropical Storm Watch
Tropical Storm Warning

Tropical Cyclone Center Position Forecasts
@ urricane (Category 1-2)

© Tropical Depression
Potential Tropical Cyclone, Subtropical

@ Depression, Subtropical Storm, Post-Tropical
Cyclone, or Remnants

== 120-hr Forecast Track Line

Tropical Cyclone Cone of Uncertainty for Track Forecasts
[ 120-hr Forecast Cone of Uncertainty

Tropical Cyclone Observed Surface Wind Swath
Observed (Best Track) Winds >= 50 knots (58

[ Observed (Best Track) Winds >= 64 knots (74
mph)

Hurricane Location and

(Category 3 -5)

Line Forecasts

Track) Winds >= 34 knats (39

Category 4 (NOAA)

Storm Surge MOM

Location: 24 8476°, -79 4414°

tn Scale: 1783520 Zoom Level: 8

US BOG | NOAA| NOS | NOAA Offce of Response & Restorstion
Bisclaimer | Privacy policy | Offcis! Citaton | Contact

Coasis Response Researon Center|
82007 - 2017 University of Hew Hamoshiel




ERMA@ ‘ Envi | Response M; Application
Atlantic

Scale: 1:811,052 Zoom Level: 8.6 Location: 35.1117°, -75.4817°

Potential Storm Surge Flooding - With Intertidal
Mask (visible through zoom level 12 only) (NOAA)

Potential Storm Surge Floeding Map Boundary

] Potential Storm Surge Floeding Map Not Presently
Available

[ petential Storm Surge Flooding Map Boundary
Levee Areas
Levee Area - Contact local officials for flood risk

Potential Storm Surge Flooding - With Intertidal Mask
Image
[J Less than 1 foot above ground
Greater than 1 foot above ground
Greater than 3 feet above ground

Greater than 9 feet above ground

B
m
[ Greater than 6 feet above ground
B
u

Levee Area - Contact local officials for flood risk

Intertidal Zone/Estuarine Wetland
7

U.S. States and Provinces Boundaries

A/ US. States and Provinces Boundaries

Reference Features and World Boundaries/Places
Reference Features and World Boundaries/Places

World Boundaries and Places
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ERM A®‘ Evironmental Response Management Application
! Gulf of Mexico
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NOAA | Office of Response and Restoratl .M ‘

Water Levels

E RMA@ ‘ Environmental Response Management Application
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Tropical Cyclone & Hurricane Location and
Forecast (NOAA)
Tropical Cyclone & Hurricane Location and Forecast (NOAA)
Atlantic, Central Pacific and Eastern Pacific Ocean Regions
Tropical Cyclone Watches and Warnings for Coast
== Hurricane Watch

— Hurricane Warning
Tropical Storm Watch

= Tropical Storm Warning

Tropical Cyclone Center Position Forecasts
Major Hurricane (Category 3 -5)

@ Hurricane (Category 1-2)
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O Tropical Depression
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Tropical Cyclone Track Line Forecasts
== 120-hr Forecast Track Line
Tropical Cyclone Cone of Uncertainty for Track Forecasts
120-hr Forecast Cone of Uncertainty

Tropical Cyclone Observed Surface Wind Swath
Observed (Best Track) Winds >= 34 knots (39
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[ Observed (Best Track) Winds >= 50 knots (58
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B Observed (Best Track) Winds >= 64 knots (74
mph)
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ERMA@ ‘ Envi | Response M: Application
Atlantic
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arine Pollution Surveillance Reports (MPSR)

ERMA®

Environmental Response Management Application
Gulf of Mexico
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ERMA@ | Environmental Response Management Application
Gulf of Mexico 2
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NGS Response Aerlal Photography

E RMA® ‘ Environmental Response Management Application
Gulf of Mexico
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Blank Base Layer
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Other Imagery Sources

ERMA®

| Response M. Application

Gulf of Mexico

NICB Hurricane Laura Imagery (Geointel)
NICB Hurricane Laura imagery (Geointel)

Esri National Geographic
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Civil Air Patrol

E RMA@ ‘ Environmental Response Management Application
Caribbean

Civil Air Patrol Photos for Hurricane Maria (CAP)
Civil Air Patrol Photos for Hurricane Maria (CAP)
© Civil Air Patrol Photos for Hurricane Maria (CAP)
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Field Photos

Environmental Response Management Application
Caribbean

ERMA®

USCG Field Assessment Photos
Hurricane Maria
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USCG Field Photos 10-03-2017
USCG Field Photos 10-03-2017

USCG Field Photos 10-01-2017
USCG Field Photos 10-01-2017
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USCG Field Photos 10-05-2017
USCG Field Photos 10-05-2017

USCG Field Photos 10-04-2017
USCG Field Photos 10-04-2017

USCG Field Photos 10-06-2017
USCG Field Photos 10-06-2017

USCG Field Photos 10-07-2017
USCG Field Photos 10-07-2017
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Environmental Response Management Application
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NGS Photo Investigation
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racking ESF Targets

E RMA® ‘ Environmental Response Management Application

Gulf of Mexico
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ERMA@ | Environmental Response Management Application
Gulf of Mexico
FWC DLE identified Derelict Vessels (FWC DLE)
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FWC DLE Identified DV

B

Esri National Geographic

Esri National Geographic
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ERMA@ ‘ Environmental Response Management Application .
Gulf of Mexico o=

ESF-10 Field Assessment by Status (EPA
Survey123)

ESF-10 Field Assessment by Status (EPA Survey123)
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Hurricane Florence NOAA Imagery 2018-9-22b
e Hurricane Florence NOAA Imagery 2018-9-22b

Hurricane Florence NOAA Imagery 2018-9-21b
Hurricane Florence NOAA Imagery 2018-9-21b
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ERMA® | Emiironmental Response Management Application
Adantic

1N Scale: 111,071 Zoom Level: 15.0 Location: 35.0711°, -76.9457°
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ESF-10 Field Assessment by Status (EPA Survey123)
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Pollution Target Dashhoard

Hurricane Ida Pollution Targets

Hurricane Ida

7 9 commerc

21
ial 224
ial_fishing 382

Threat - Mahitor

644

_ recreational 329

unknown

204

319

Photo Link
Unigue ID
Navigation Hazard
Assessment Type

USCG Unit

Target Type
ESF10

20f2,478

NRC Number if Applicable
Date of Updated Assessment
Updated Assessment Type
Updated Assessment Team Lead

Layers NEOAT] Diow ols  Z
Hx Ida All Targets by Status
Hx Ida All Targets by Status

1. Not Assessed

2. Assessed - Threat USCG Ops
3. Assessed - Threat (Monitor)
4, Target Not Found
5
6.
7

. No Action LIP (final action)
. USCG Action Complete LIP (final action)
. Target Removal Complete (final action)

ER-A-% % 23

Hx Ida All Targets by Vessel Type
Hx Ida All Targets by Vessel Type
(O Commercial
Recreational
) unknawn

Esri Dark Gray Canvas

|t Scale: 1:865.129 Location: 29 4750°, -85 2960°
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o Nigar

ESF-3 Tracking

Hurricane Laura Intertidal Marine Debri
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Singla Targets Total
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Single Targets in
View
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2,507.5344

Sparss Targets Acres.
in View

2,507.5344

118.2523

Dense Targets Acres

12.7392

| T scale:

1:265.090 Zoom Level:

Hx Laura NWI E1 and E2 - Temporary Layer
E1
€2

Hurricane Laura MD AOI line
Hurricane Laura MD AOi line
Hurricane Laura MD AOI line |

Laura Potential Marine Debris Polygons in E1/E2
wetlands (2020-09-16)
Laura Potential Marine Debris Polygons in E1/E2 wetlands
| (2020.0916)
0~ Single Target
/ 1 - Group of sparse targets

88| A/ 2 - Group of moderately-dense targets

| A/ 3 - Group of densely- packed targets

Location: 29.9821°, -827311°




luery and Save Data

ERMA@, Emvironmental Response Management Application - i
Gulf of Mexico -
Search Laysrs. Folds 3 [add map Data | change Psssv\nrd Lngnul

Tnformation] Hs\p Recent Data | Dashboards | Admin|
5 Tayers | Logand iaw [EISRRE

Query Tools
Step 1: Creats New or Use Existing Shapes:

Creata new shapes by selecting the Create Polygon bution Draw the
paiygon on the map by clicking verlices with the mausa. Double click
to end drawing

To use an existing shape continue to Step 2.

Al shapes drawn on the map will be used by the Layer Query by
Polygon Tool and the ES1 Query Tool. The IPaC Query Tool can
only use one polygon. I you want run the query wilh 6ne shape,
deiele the remaining shapes. You o not need lo seiect a shaps for it o
be run in the quéry

Creale Polygon

L Y
ERMA Layer Query by Polygen Tool

Tne Guery by Polygon Tool sllows queries against al layers hosted
internally by ERMA (ex. shagefiies). It doss not support axtemally
hosted layers {ex raal ime conditions. DIVER-inked queries)
Depending on the host of the data you may recews a "Data Not
Avalable” message when e query is fun, To check the data's h
open the layar's Metadata window,

‘Select all features that touch tese polygons (ntersect)
ouerad by these polygons.

Run ERMA Guary By Shape

NOAA ESI Query Tool

ES1 maps provide & summary of cosstal resources that are a
o spil occurs: This incudes biological resources, Sansitive shorelines,
and human-use resources

(Run ESI Quary

U.5. Fish and Wildiife Service IPaC Query Tool

|Poc peovides Inkemalon skoul 118 Pl e Wit Son st
ing the endangared

species I 8lso prowdes Fecommitaded sasenveton meafuves\ew ored
to your project acthvlies and trust resource species

1PC accapts ONE polygon. H does not cuIrently support points or
Jine segments. I you reed o define your project1oeation a5 & point

Scale: 1:497.374 Zoom Level: 96 Location: 29 3230°, -88.3864°
32 Resasrch Cane
82007 5557 vaaar o o sareene

oA soorse
NOAA| NOS | KOAA D%ze of Ressonse & Restorstion | Daciaimer

Privacy poscy | O

Layer 47843

Rows 1 to 100 of 110 records

lution = di F geuni = ndrp_ = | substatus ida = sensitivehabitat = nofi = nofi_date = nofa = nofa_date = uav

atential Futy

ptential Futi no

A —— no
5. No USCG Action - Le: no

No US ian - Le: no
5. No USCG Action - no
5. No US on - Le: no

5. No USCG A

¢ 3.3 No RP/Potential Futi no

No RP/Potential Futi no

5. No USCG Action - 3 No RP/Potential Futi no

UNK o USCG Action - Le: no
5. No USCG Action - La: no

Le; no

5. No USCG Action - no

5. No USCG Action - Le: no

5. No USCG Action - no

w Summary

Stats

[ create Temparary Layer
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Query and Save Data

Layer Name Layer ID Result Count Comments Information Export

H Ida All Targets by Status 47843 110

Some or 2ll of the layers you have selected may be restricted and not publicly accessible.

By exporting data from ERMA, you are agreeing to take all reasonable precautions to prevent unauthorized third parties or persons from accessing, using, or redisplaying the data in a public setting or view.

Export
Filters @ Export with spatial and field filters applied.
Export with only spatial filters applied.

File Format Shapefile (column namas truncated to 10 characlers)

e (column names truncated to 10 charactess)
Terms of Use N

{no gecmetries)
geometries)

NOAA | Office of Response and Restoratl, ]
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2022 Hurricane Preparedness:Summit
Vessel-and Debris Response (VaDR) To

VaDR — Feeds ERMA, IMT, and IC

* Data are collected and edited in VaDR
* using a mobile application/device = Phone/Tablet
« and an online GIS environment = ArcGIS Online
* Near real time data updates depending on connectivity
* new data collected during assessments or
« edited existing data in the field or ICP
« Data collected or edited using VaDR gets “pushed” to ERMA (COP) for
visualization
* breakdown of data are then shown in ERMAs Dashboards




How are data input in VaDR?

VaDR Workflow

RPI aerial debris assessment with Aeral Imagery
post-storm imagery P
Assessment Teams validating the
aerial assessed target

Assessment Teams adding new VED
Database

targets

Assessment Teams updating existing

targets

RPI Data Management performs
QAQC on data

Operations Branch and IMT performs
QAQC as well as updates data

Data from the VaDR Database is
visualized in ERMA

ERMA Common
Operating
Picture

Workspaces for Different Roles Within VaDR

« Instead of each part of the response

seeing all the fields, we can limit which
fields are visible and editable based on
the survey being done

* This results in a shorter form than

o having to scroll through all the fields
* Data workspace has all
oAt AT ——— fields active and editable

+ Added new workspaces for the
Environmental Unit and for Vessel
Owner Outreach, based on discussions
with the USCG and SSCs

Team/Ic?

Dodon Recovry | Felds fo ecovery and removalare visle nthemap
Remoal

+ Easy to update to reflect the needs of
the response

RPI

Identifying Displaced Vessels

* Initial Debris Assessment NG Imagery, Hurricane Michael
« Created from post storm imagery
* Derelict Vessels and other
hazardous marine debris are
identified and attributed
* We upload the data to ArcGIS Online
(AGOL)
* We manage the datain a
geodatabase in AGOL
* VaDR (Collector) is used by the field
teams for all aspects of the response
- Allows for near real-time updates
« Data are visualized in ERMA — the
Common Operational Picture

Response Imagery

NICB GIC/Vexcel Imagery, Hurricane Irma

NGS Imagery, Hurricane Ida

4/21/2022

4/21/2022



Field Assessment/Validation/Identification

PS aceuracy 302 1t

* VaDR gives you the ability to add derelict vessels
and update attributes while in the field

@ orovearin

‘Southport, North Carolina

Directions @ m

7
Attributing Displaced Vessels - VaDR
* Collecting new TARGETS (Vessels, ¢ waps e Q Cancel Collect
Hazardous Containers, etc.)
o 1.Not Assessed
2 Assessed - Theat (Migate)
© 3. Assessed - Thveat (Monitor) m
8
Attributing Displaced Vessels - VaDR
* Increases efficiencies _
« Conditional Formatting (Field Maps) | ., QFie
Collect  Submit
o MowFeatre oot ®©
O O Allsion
ATONHazars
O
cotison
oo s o o, o m
9

Photo Archive - VaDR

* Photos can be added to an existing record or a new record.
* They are stored with the data in the geodatabase.

* Photo archive of Assessment, Removal, and Environment.

4/21/2022

4/21/2022



Sensitive Habitats (ESI) Layers

* Identify derelict vessels located in a sensitive habitat. Qi oa ssineor )

*+ Toggle layers on/off

PotenisOystarabtat

163261_048
* 30325050 e73seasIW

Vit Foroted E51106100

201900068,760

6608060000080600

J Sensitive Target: 163261048
30325955 673683510 5

11

Sensitive Habitats and BMPs

Chiaps o au

* Best Management Practices

* Select Sensitive Target
symbol = to display
ADVISORIES

* Select “Attached” to link to
full BMPs

rc: Tis oot may b ocalec i o

[ET——

12
Best Management Practices
* Best Management Practices E
* Full BMPs accessed via
Collector
13
Customizing VaDR
< Maps =
ES eccurnor €4 7 IRZRRAR I Target was assigned status
« Increase/modify of2
functionality to
address specific
mission needs
o 197053_005
When assigning STATUS of 2
(red) click here to send email
o
v Sent from my iPhone
14

4/21/2022
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VaDR: ArcGIS Online — Map Viewer Classic

15

VaDR: ArcGlIS Online — Map Viewer Classic

* IMT
* OPs

* Forward OPs Branches

16

USFWS Southwest LA project

Identifying Abandoned and Derelict Vessels with Al

* Using Al and deep learning algorithms to augment the derelict vessel identification

17

Advanced Techniques - sUAS

* Verify location and gather additional information using a SUAS

Images can later be attached to the record in VaDR (it is very important they are added)

Additional information, such as registration numbers, vessel name, etc might be able to be
captured for a vessel in a hard to get to location

Hi-res image of surrounding
environment

18

4/21/2022
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Derelict Vessels with Al — ArcGIS Field Maps

* Further verify results with fieldwork collecting data using Field Maps

il

USFWS Southwest LA and NOAA Automated Vessel Identification project. m

19

VaDR Collector = ArcGIS Field Maps

* Field Maps has a similar look
and feel as Collector

* Map Centric with Smart Form
Capability

RPI

20

Recognition:
NOAA SSCs — Support, Training,

USCG — Inpvutgigéi:?é‘e‘d

4/21/2022

10
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11



Leah Odeneal, Disaster Preparedness Specialist
@ Genwest Systens, Inc./OR&R’s Disaster Preparedness Program

O—NRAD Purpose & Sc
O—NRAD Maintenance

O—-NRAD Scenario

Credit: NOAA



@ responsedirectory.orr.noaa.gov/#/

©  Welcome to the NOAA Response Asset Directory

The NOAA Response Asset Directory (NRAD) is an all-hazards directory that includes searchable information on physical resources and services which could be used or in need of
protection during response and recovery from disasters. The expectation is that NOAA can respond to future disasters more efficiently through improved shared access to available
resources.

In this pilot site, NRAD primarily includes NOAA assets from the Gulf Region including the states of Texas, Louisiana, Mississippi, Alabama, Florida and Georgia. The expectation is that
the site will expand nationally in a subsequent release. NRAD is a product of the NOAA Gulf of Mexico Disaster Response Center,

This is an internal access-controlled database requiring approved login credentials. 3 Please log in to access NRAD.

.\m-/ US DOC | NOAA | NOS | NOAA Office of Response & Restoration | Web site owner: NOAA Gulf of Mexico Disaster Response Center
‘ Disclaimer | Terms of Use | Privacy policy | User Survey | Email comments | Revision Date: Feb 24,

@ responsedirectory.orr.noaa.gov/#/

SR,

The NOAA Response Asset Directory (NRAD) is an all-hazards
directory that includes searchable information on physical resources
and services which could be used or in need of protection during
I response and recovery from disasters. The expectation is that NOAA
ﬁ can respond to future disasters more efficiently through improved
j shared access to available resources.
_ In this pilot site, NRAD primarily includes NOAA assets from the Gulf
h Region including the states of Texas, Louisiana, Mississippi, Alabama,
b Florida and Georgia. The expectation is that the site will expand
' nationally in a subsequent release. NRAD is a product of the NOAA
"; Gulf of Mexico Disaster Response Center.
This is an internal access-controlled database requiring approved
:igin credentials. Please log in to access NRAD.

\rm:, US DOC | NOAA | NOS | NOAA Office of Response & Restoration | Web site owner: NOAA Gulf of Mexico Disaster Response Center

Disclaimer | Terms of Use | Privacy policy | User Survey | Email comments | Revision Date: Feb 24,



@ responsedirectory.orr.noaa.gov/#/

Why?

- NOAA can respond to future
disasters more efficiently
through improved shared
-access to available resources.

e

\r:n/ US DOC | NOAA | NOS | NOAA Office of Response & Restoration | Web site owner: NOAA Gulf of Mexico Disaster Response Center

Disclaimer | Terms of Use | Privacy policy | User Survey | Email comments | Revision Date: Feb 24,

Physical Resources

Van
Boat barn/ . Boat
Manned warehouse/ Outside launch/ pier %Eﬁ;e l Enclosed/
staging rgo trailer
storage space \ carg

area

Truck s — ATV

Bunking
Unmanned Laboratory e "G
Space / SN Meeting/
suitable for \ training space
Ham (adio establishing Emergency
station an EOC Staff Other Waterway generator
/ Video Facility/ workspace facility mapping
teleconferencing site amenity equipment
[ dupment Evidence locker/
Communication vide
Equipment Other =sSpecimen freezer
— Satellite watercraft Unique sampling
phone , equipment
\ Motorized Ship/
boat — == Research
Other vessel Other
communication specialized
equipment equipment




Aerial survey and imagery
Compliance expertise
Divers ﬁ

Flood preparedness

Geographic Information Systems
(GIS) mapping

Harmful algal bloom (HAB)
forecasting

Hypoxia modeling

Local knowledge

O—NRAD Maintenance

O—-NRAD Scenario

O—-NRAD Purpose & Sc¢

Services

Long-term community resilience
and recovery

Marine debris expertise

Marine mammal/Sea turtle
stranding response &

Navigation response
Oil spill trajectory modeling

On-scene weather and water
forecasting services

Public affairs and/or risk
communication expertise

Scientific Support Coordinator

Seafood safety monitoring and
closures

Security and law enforcement

Tropical storm/hurricane ’
preparedness

Waterway mapping

Other service

Credit: NOAA



Asset Data Managers

Select staff who manage NRAD assets

Add, delete, modify, or transfer managed assets

Asked to update/confirm assets annually

& C' @ responsedirectory.orr.noaa.gov/#/add-asset/ * o L

@  Asset Categorization e |®  Asset Ownership Details (2]
Category (* required) Organization (* required)

Choose a category > BUSINESS SERVICES GROUP hd
Category Detail (* required) Organization Code (* required)

Choose subcategory » NOS/ORR/BSG *
= Asset Description (2] @ Asset Home Base Location 2]
Description (* required) Address (* required)



€« (6 & responsedirectory.orr.noaa.gov/#/my-assets/

2  MyAssets

(i Edit Asset | X Delete Asset(s I

Category ~ Category Detail ¥ Address 1
L4 Pick Category 1st ad Search here
Aircraft Manned aircraft 7345 Zeigler Bouleva...
{
|« 4 1 1 » > 5 v items per page

My Assets includes all assets for which you are the Asset Data Manager

@  Selected Asset - Aircraft / Manned aircraft

Asset Category:
Category Detail:
Organization:
Organization Code:
Last Update:

Last Updated By:

O—NRAD Maintenance

O—NRAD Scenario

Aircraft

Manned aircraft

BUSINESS SERVICES GROUP
NOS/ORR/BSG

Nov 8, 2016 9:24:50 AM CST
amy.gohres@noaa.gov

O—-NRAD Purpose & Sc¢

v | City v State

Search here

Mobile AL

Home Base Location:

Geographic Coordinates

v Zip Code v Attributes
¥ Search he Search here
36608 Quantity 1

7345 Zeigler Boulevard
Mobile, AL 36608
United States
Latitude: 30.705817
Longitude: -88.214644

@ Button Descriptions
v Description
Search here

test

»

1:10f1items

Credit: NOAA



= C & responsedirectory.orr.noaa.gov/#/ QA % B 0 i

* Welcome to the NOAA Response Asset Directory

Welcome to the NRAD Site

The NOAA Response As

udes searchable inform.

t Directory (NRAD} is an all-hazards directory that

need of

1 on physical resources and services which could be used of
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Executive Summary

The University of New Hampshire Survey Center conducted a survey for the University of New Hampshire Coastal Response
Research Center to better understand the hurricane response, preparedness, and recovery community. One hundred and nine
(109) respondents completed the survey between February 7 and February 22, 2022. The following figures display survey
results including any demographic differences. Appendix A contains detailed tabular results and Appendix B contains the
survey instrument. Due to rounding, percentages may not sum to 100%.

Key Findings

Organizational Details

The majority of respondents say that their agency or organization is the National Oceanic and Atmospheric Administration
(NOAA) and the majority of respondents who work for or are a contractor for NOAA say that their line office is the National
Ocean Service (NOS). Respondents are scattered in the various regions they represent with the most respondents saying that
they represent the nation or the Gulf of Mexico. Three in four respondents say their agency or organization has a hurricane
preparedness/response plan and among this group, more than seven in ten say their plan includes provisions regarding the
COVID-19 pandemic. Six in ten respondents have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role
in hurricane response, with a majority of those respondents saying they work under ESF #10: Oil and Hazardous Materials
Response.

Challenges

When asked to select the top five biggest challenges they anticipate for the 2022 hurricane season, respondents most often
mentioned unreliability or loss of utilities, having enough qualified personnel to respond, and facility readiness, preparedness,
resilience, and response. More than half of respondents say they have found mitigation strategies for how to keep their
people safe and maintain access to adequate protection during the response activities, while at least one in five found
mitigation strategies for Continuity of Operations Planning (COOP), establishing response guidance, coordinating deployment
logistics, facility readiness, preparedness, resilience, and response, having enough qualified personnel to respond,
management of staff and other resource capacity, and staff safety during evacuations.

At the upcoming summit at least one-third of respondents would like to see the following digital response and planning
tools/products: Environmental Response Management Application (ERMA) Emergency Support Function (ESF) 10 Dashboard,
Drones, Vessel and Debris Response (VaDR), Emergency Support Function (ESF) 10 Resource Advisors, Remote Sensing
Division photogrammetry, and NOAA Center for Operational Oceanographic Products and Services products.

Hurricane/Disaster Preparedness

Nearly all respondents consider themselves to be very or somewhat ready for the next hurricane season or another major
natural disaster. At least half of respondents currently have extra food, copies of important documents, extra water, and cash
in preparation for the next hurricane season or other natural disaster. Just over one-third of respondents have had to
evacuate their home because of a hurricane and one in seven say there was a time where they did not evacuate because of a
hurricane but wish they had. The majority of respondents who have had to evacuate their home because of a hurricane say it
was difficult to perform their work assignments. Most respondents believe they should plan to be self-sufficient for at least a
week after a major hurricane or a major natural disaster and three-quarters say their official duty station is either very or
somewhat prepared for a major hurricane.
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Organizational Details
Seven in ten respondents (69%) say their agency or organization is NOAA, 16% say it is a state or territory agency or
organization, and 13% say it is a non-NOAA federal agency or organization. Very few respondents say their agency or
organization is one at the county or municipal level (1%) or that it is some other type of agency or organization (1%).
Figure 1: What is the name of your organization/agency? (Coded)
NOAA 69%
State or Territory Ager}cy 16%
or Organization
Other Federal Aggncy_ or 13%
Organization
County or Municipal o
o 1%
Agency or Organization
Other Ag(-.zncy. or | 1o,
Organization
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Half of respondents (50%) say their line office is the National Ocean Service (NOS), while very few say their line office is the
National Weather Service (NWS) (7%), the NOAA Staff Office or other NOAA Office (6%), the Office of Marine & Aviation
Operations (OMAO) (3%), the Office of Oceanic & Atmospheric Research (OAR) (2%), the National Marine Fisheries Service
(NMFS) (2%), or the National Environmental Satellite, Data, and Information Service (NESDIS) (2%). Three in ten respondents
(29%) say that this question was not applicable.

Figure 2: If you work or are a contractor for NOAA, select your appropriate line office:

National Weather Service (NWS) 7%
NOAA Staff Office or Other NOAA Office . 6%
Office of Marine & Aviation Operations (OMAO) 3%
Office of Oceanic & Atmospheric Research (OAR) I 2%

National Marine Fisheries Service (NMFS) | 2%

National Environmental Satellite, Data, and 2%
Information Service (NESDIS)

Not Applicable (Does not work for or are a 290
contractor for NOAA) °

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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When asked what state or region they represent, 32% of respondents say they represent the nation while three in ten
represent the Gulf of Mexico (30%). Less than one-quarter represent the Southeast (20%), the Mid-Atlantic (15%), the
Caribbean (14%), the Pacific Islands (13%), or the Northeast (12%). Less than ten percent of respondents represent the West
(4%) or Alaska (3%).

Figure 3: What region or state do you represent? (Select all that apply)

National 32%
Gulf of Mexico 30%

Southeast 20%

Mid-Atlantic 15%

Caribbean 14%
Pacific Islands 13%
Northeast 12%
West 4%
Alaska I 3%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Three-quarters of respondents (75%) say their organization or agency has a hurricane preparedness or response plan while
one in ten respondents (10%) do not and 15% don't know.

Figure 4: Does your organization/agency have a hurricane preparedness/response plan?

Yes 75%

No 10%

Don’t know/Not sure 15%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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Among those who have a hurricane preparedness/response plan (N=81), just over seven in ten respondents (72%) say their

organization's hurricane preparedness/response plan includes provisions regarding the COVID-19 pandemic while 28% of
respondents say it does not.

Figure 5: Does your organization’s hurricane preparedness/response plan include provisions regarding the
COVID-19 pandemic?

Yes 72%

28%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Six in ten respondents (59%) say they have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role in

hurricane response while four in ten respondents (41%) do not.

Figure 6: Do you have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role in
hurricane response?

Yes 59%

41%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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Among respondents who indicate that they have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role
in hurricane response (N=64), three in five (61%) work under ESF #10: Oil and Hazardous Materials Response. About
one-quarter work under ESF #5: Information and Planning (23%) and ESF #3: Public Works and Engineering (23%). Fewer
respondents work under ESF #1: Transportation (17%), ESF #13: Public Safety and Security (16%), ESF #2: Communications
(8%), ESF #9: Search and Rescue (6%), ESF #7 Logistics (6%), ESF #15: External Affairs (3%), ESF #12: Energy (3%), ESF #11:
Agriculture and Natural Resources Annex (3%), ESF #14: Cross-Sector Business and Infrastructure (2%), ESF #8: Public Health
and Medical Services (2%), or ESF: #6 Mass Care, Emergency Assistance, Temporary Housing, and Human Services (2%) while
8% don't know what ESF they work under.

Figure 7: Please select the ESF’s you work under (Select all that apply)

ESF #10: Oil and Hazardous Materials

61%
Response
ESF #5: Information and Planning _ 23%
ESF #3: Public Works and Engineering 23%
ESF #1: Transportation 17%

ESF #13: Public Safety and Security - 16%
ESF #2: Communications - 8%
ESF #9: Search and Rescue . 6%

ESF #7: Logistics 6%

ESF #15: External Affairs 3%

ESF #11: Agriculture and Natural

3%
Resources Annex

ESF #12: Energy 3%

ESF #14: Cross-Sector Business and

0,
Infrastructure 2%

ESF #8: Public Health and Medical Services 2%

ESF #6: Mass Care, Emergency Assistance,

: . 2%
Temporary Housing, and Human Services

I don’t know 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% S50% 100%
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Challenges

When asked to choose the top five biggest challenges they anticipate for the 2022 hurricane season, at least one-third of
respondents indicated that unreliability or loss of utilities (45%), having enough qualified personnel to respond (37%), and
facility readiness, preparedness, resilience, and response are among the top five biggest challenges. At least one in five cite
management of staff and other resource capacity (31%), managing the multiple aspects of pandemic related fatigue (30%),
how to keep their people safe and maintain access to adequate protection during response activities (26%), loss or partner
relationships without face-to-face interactions (24%), coordination with and access to federal and/or state partner programs,
representatives, support or services (22%), return to pre-storm operational activities/capacity (21%), establishing response
guidance (21%), and coordinating deployment logistics and response efforts with partners (21%) as among their top five big
challenges. Fewer respondents mention resource limitations (19%), being able to address impacts to tribal, territorial, state
and/or federal trust resources (16%), differences between local/state/federal guidelines (15%), access to funding to support
hurricane response efforts (15%), Continuity of Operations Planning (13%), staff safety during evacuations (12%), and agency
COVID-19 guidelines and rules differing from state to state.

Figure 8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to
five)

Unreliability or loss of utilities (power, internet, water, cell service) _ 45%
Having enough qualified personnel to respond 37%
Facility readiness, preparedness, resilience, and response 33%
Management of staff and other resource capacity 31%

30%

Managing the multiple aspects of pandemic related fatigue

How to keep your people safe and maintain access to adequate

protection (PPE, COVID-19 testing, vaccines) during response activities 26%
Loss of partner relationships without face-to-face interactions _ 24%

Coordination with and access to federal and/or _state partner progra_ms, 22%
representatives, support or services

Return to pre-storm operational activities/capacity - 21%

Establishing response guidance (on scene vs remote support) 21%

Coordinating deployment logistics (i.e., lodging, travel, testing) and - 21%
response efforts with partners

Resource limitations (non-personnel) 19%

Being able to address impacts to tribal, territorial, state and/or federal

16%
trust resources

Differences between local/state/federal guidelines 15%

Access to funding to support hurricane response efforts, including

additional requirements due to the pandemic 15%
Continuity of Operations Planning (COOP) 13%
Staff safety during evacuations - 12%
Agency COVID-19 guidelines and rules differ from state to state 11%
Other 6%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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When asked which of the challenges that respondents have found mitigation strategies for, more than half (52%) say that
have found mitigation strategies for how to keep their people safe and maintain access to adequate protection during
response activities. At least one in five respondents found mitigation strategies for Continuity of Operations Planning (27%),
establishing response guidance (24%), coordinating deployment logistics (23%), facility readiness, preparedness, resilience,
and response (23%), having enough qualified personnel to respond (23%), management of staff and other resource capacity
(21%), and staff safety during evacuations (20%). Fewer respondents have found mitigation strategies for unreliability or loss
of utilities (19%), managing the multiple aspects of pandemic related fatigue (16%), loss of partner relationships without
face-to-face interactions (15%), differences between local/state/federal guidelines (13%), agency COVID-19 guidelines and
rules differing from state to state (12%), returning to pre-storm operational activities/capacity (12%), coordination with and
access to federal and/or state partner programs, representatives, support or services (12%), access to funding to support
hurricane response efforts, including additional requirements due to the pandemic (8%), being able to address impacts to
tribal, territorial, state and/or federal trust resources (7%), and resource limitations (7%).

Figure 9: Of the challenges listed below, please check any that you have found mitigation strategies for
(Select all that apply)

How to keep your people safe and maintain access to adequate

0,
protection (PPE, COVID-19 testing, vaccines) during response activities 52%

Continuity of Operations Planning (COOP) 27%
Establishing response guidance (on scene vs remote support) 24%
Coordinating deployment logistics (i.e., lodging, travel, testing) and - 30
response efforts with partners °
Facility readiness, preparedness, resilience, and response 23%
Having enough qualified personnel to respond 23%
Management of staff and other resource capacity 21%

Staff safety during evacuations 20%

19%

Unreliability or loss of utilities (power, internet, water, cell service)

Managing the multiple aspects of pandemic related fatigue 16%

Loss of partner relationships without face-to-face interactions 15%

Differences between local/state/federal guidelines 13%

Agency COVID-19 guidelines and rules differ from state to state 12%

Return to pre-storm operational activities/capacity 12%

Coordination with and access to federal and/or state partner programs,

. ) 12%
representatives, support or services

Access to funding to support hurricane response efforts, including
- . . 8%
additional requirements due to the pandemic

Being able to address impacts to tribal, territorial, state and/or federal

7%
trust resources
Resource limitations (non-personnel) 7%
Other 4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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When asked to provide their most effective mitigation strategy, 20% provided one in reference to how to keep their people
safe and maintain access to adequate protection during response activities, 13% provided a mitigation strategy for having
enough qualified personnel to respond, and 10% provided a mitigation strategy for Continuity of Operations Planning. Less
than 10% of respondents each say their most effective mitigation strategy was in reference to one of the other challenges.
The following pages show the most effective mitigation strategy for each respondent sorted by challenge.

Figure 10: Which of the following challenges is your most effective mitigation strategy referring to? (Select
all that apply)

How to keep your people safe and maintain access to adequate protection

0
(PPE, COVID-19 testing, vaccines) during response activities 20%

Having enough qualified personnel to respond 13%

Continuity of Operations Planning (COOP) 10%

Coordination with and access to federal and/or state partner programs,

- - 9%
representatives, support or services

Coordinating deployment logistics (i.e., lodging, travel, testing) and response 70,
efforts with partners 9

Facility readiness, preparedness, resilience, and response 7%
Management of staff and other resource capacity 7%
Loss of partner relationships without face-to-face interactions - 6%

Return to pre-storm operational activities/capacity . 4%

Being able to address impacts to tribal, territorial, state and/or federal trust
resources

4%
Establishing response guidance (on scene vs remote support) 4%
Staff safety during evacuations I 3%
Agency COVID-19 guidelines and rules differ from state to state 3%
Managing the multiple aspects of pandemic related fatigue . 3%

Unreliability or loss of utilities (power, internet, water, cell service) . 3%

Access to funding to support hurricane response efforts, including additional 19
requirements due to the pandemic °

Differences between local/state/federal guidelines I 1%

Other 14%

0% 10% 20% 30% 40% 50%
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Figure 11a: For any of the challenges you selected in the previous question, please briefly describe the one
mitigation strategy you have developed that you consider to be the most effective? - Sorted by challenge

How to keep your people safe and maintain access to adequate protection (PPE, COVID-19 testing, vaccines) during response activities

COVID exposure risk assessment use prior to deployment to ensure awareness of effective mitigations as well as access to necessary resources.

COVID test kit and job hazard analysis for risk management.

Develop safety BMPs (including limiting people in an EOC, ensuring they are vaccinated, social distancing, sanitizing) and order the PPE and tests
that are needed for deployed staff.

Mandating vaccinations for all personnel.

NOAA'’s Navigation Response Branch has implemented a operational plan that addresses COVID-19 risks, mitigations, how to travel, and PPE
requirements. This has provided continuity for teams as they travel between states, and thus between regulations.

Our Agency has developed a Covid-19 Field protocol that has worked well for both Field Staff and Office Staff during this pandemic. The protocol
has allowed Staff to continue to conduct our critical missions with limited interruption from Covid.

Our health & safety officer has been outstanding with providing sound information regarding current pandemic conditions and ensuring that all
appropriate resources are available to staff prior to and during deployment.

Our staff conducted weekly testing to determine if it would be feasible during a SEOC activation.
Planning, planning, planning

PPE and Social Distancing

Utilizing access to COVID rapid testing availability through the NYS CST at Fort Hamilton in Brooklyn, NY.
Stockpiling and preparing personal COVID go-kits for response personnel.

WE continued to maintain 24/7 operations in the building during the entire pandemic and established procedures to minimize exposure till the
vaccinations came out.

We have been working closely with NGO/VOAD partners - early and often

We have provided remotely located staff with emergency kits including satellite phones in the case of an extended power outage.

Having enough qualified personnel to respond

Build stronger capacity in Back-up Regions and intensive training for new staff.

Establishing back up roles for preparedness/response activities

Establishment, development/training and maintenance of an Emergency Response Team (ERT) composed of subject matter experts from each of
my organization’s divisions.

Hiring of contract personnel to supplement federal workforce, developing non gov partners for facility and IT needs to support mission needs.

Interagency collaboration (across state and federal esf-10 players) to identify adequate number of people to respond.

Keeping a strict training program within the office to ensure all staff are up to dates on methods, operations and technologies to best serve our
customers, particularly in high-impact weather events.

Pre-event contracts to augment response staffing.
Roles and responsibilities of individuals before and after a storm have been laid out in our response plan with a communication structure.

We were able to back-fill positions to meet our pre-pandemic capacity.

Access to funding to support hurricane response efforts, including additional requirements due to the pandemic
NERRA networks for support with partners, federal gov't resources, and raising funds in response to needs.

Staff safety during evacuations
Staff is trained on there post event responsibilities and given the tools they need to work remotely.

We have a detailed preparation and response plan for Sea Grant staff.
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Figure 11b: For any of the challenges you selected in the previous question, please briefly describe the one
mitigation strategy you have developed that you consider to be the most effective? - Sorted by challenge

Return to pre-storm operational activities/capacity

Daily tracking of the operations of utilities and IT connectivity

Moving boats and vehicles off-site for protection

Widespread deployment of remote work capabilities in response to Covid has improved ability to resume normal operations, assuming power
and connectivity are available

Continuity of Operations Planning (COOP)
COOP Plan

Ensuring redundancy for key positions

Provide real-time backup of all products and services for each of our three backup sites.
redundant personel and quipment for COOP purposes

Remote work.

We have a detailed preparation and response plan for Sea Grant staff.

We have been effectively teleworking for the past 2 years. Our ability to continue operations with a distributed workforce is second nature to us
at this point.

Managing the multiple aspects of pandemic related fatigue
Educating our staff with relevant resources and information so they can make informed decisions.

OAR hired a behavioral therapist that works with us weekly

Management of staff and other resource capacity

Get fully staffed before season starts

redundant personel and quipment for COOP purposes

Remote work.

Resource Advisor Training deepens the bench for field observers to monitor marine debris removal operations and provides training on
recognizing appropriate salvaging techniques and BMPs.

The Marine Debris Program (MDP) has spent a good deal of effort organizing itself and improving coordination with other ORR divisions so that
we are better able to support debris response. We have developed 14 state specific marine debris response guides to help states address
impacts, a marine debris response framework to define our internal MDP approach to debris response, a response continuum to define the
decision points for when MDP staff go on scene, and a list of MDP/ORR/NOS/NOAA capabilities that are relevant to debris response.

Unreliability or loss of utilities (power, internet, water, cell service)
Development and updating of the Florida Marine Debris Emergency Response Guide and storm preparedness workshops and trainings.

Staff were given Jackery battery powered support to help run computers during power outages.
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Figure 11c: For any of the challenges you selected in the previous question, please briefly describe the one
mitigation strategy you have developed that you consider to be the most effective? - Sorted by challenge

Being able to address impacts to tribal, territorial, state and/or federal trust resources

Coordination and relationships with regional resource trustees and management agencies

Development and updating of the Florida Marine Debris Emergency Response Guide and storm preparedness workshops and trainings.

Resource Advisor Training deepens the bench for field observers to monitor marine debris removal operations and provides training on
recognizing appropriate salvaging techniques and BMPs.

Facility readiness, preparedness, resilience, and response

Communications are very established in NMFS field field offices to include some 200+ locations throughout the US and its territories conduct N..
Development and updating of the Florida Marine Debris Emergency Response Guide and storm preparedness workshops and trainings.

Ensuring redundant coverage for site preparation.

Partnerships with local providers and resources to ensure continued access to affected facilities.

Planning, planning, planning

Establishing response guidance (on scene vs remote support)

Collaboratively drafted the CNMI Marine Debris Emergency Response Guide.
Development and updating of the Florida Marine Debris Emergency Response Guide and storm preparedness workshops and trainings.

Having go-kits with COVID supplies

Agency COVID-19 guidelines and rules differ from state to state
National COVID policy and guidance

NOAA’s Navigation Response Branch has implemented a operational plan that addresses COVID-19 risks, mitigations, how to travel, and PPE
requirements. This has provided continuity for teams as they travel between states, and thus between regulations.

Differences between local/state/federal guidelines

NOAA’s Navigation Response Branch has implemented a operational plan that addresses COVID-19 risks, mitigations, how to travel, and PPE
requirements. This has provided continuity for teams as they travel between states, and thus between regulations.

Coordinating deployment logistics (i.e., lodging, travel, testing) and response efforts with partners

Development and updating of the Florida Marine Debris Emergency Response Guide and storm preparedness workshops and trainings.

Facilitating community disaster preparedness group meetings and Map Your Neighborhood exercises

Significant early coordination both internally and externally. Less reluctance for USCG to issue PRFA early in response.

Through our new Clean-up Contract, we now have the capability to support deployment logistics.

We now leverage the use of RV's for our response deployment. This cuts done on logistics issues and allows our teams to remain on site rather
than spending a large amount of time in transit.
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Figure 11d: For any of the challenges you selected in the previous question, please briefly describe the one
mitigation strategy you have developed that you consider to be the most effective? - Sorted by challenge

Coordination with and access to federal and/or state partner programs, representatives, support or services
Development and updating of the Florida Marine Debris Emergency Response Guide and storm preparedness workshops and trainings.

For coordination with partner Federal and State agencies, more frequent short virtual meetings on directed topics helps with maintaining
important relationships. It’s not perfect, but is working better than no contact between disasters.

Maintaining communication with federal and state agencies with regards to our available resources --&gt; systematic communication with OCS
supervisors via work and/or cell numbers

Resource Advisor Training deepens the bench for field observers to monitor marine debris removal operations and provides training on
recognizing appropriate salvaging techniques and BMPs.

Response efforts coordinated through a central organization (FEMA).

We have prepared the facilities (dorms and office buildings) with photovoltaic and batteries system and with a water tank.

Loss of partner relationships without face-to-face interactions

Checking in more with partners.

Increased virtual support

Loss of partner relationship without face to face - Mitigation is to communicate, early, often, and even to the point of being almost annoying.
Setting up regular communication times and channels helps keeps everyone connected and working together.

Staff are trained to know their jobs and what needs to be accomplished despite interruptions. Also, allowing staff to evacuate and work from
other locations allows for informal COOP.

Other

DPP has established a strong COOP structure and a ready assessment tool.

| think it is the combination of mitigation strategies that leads to effectiveness, so | can’t pick just one.
I think NOAA’s JHA evaluations done by a safety officer regarding travel, and command post work are great. However those rules and risk
mitigation efforts are useless when partners fail to comply as well within the command post. This loss of compliance becomes a safety risk,

which in turn limits staffs willingness to deploy. We then find ourselves without necessary field staff to deploy to support field operations.

Keeping communication with staff very open.

remote access to systems and use of official equipment

Staff are trained to know their jobs and what needs to be accomplished despite interruptions. Also, allowing staff to evacuate and work from
other locations allows for informal COOP.

The most effective for preparing the community is concentrated edcuation and outreach in the community to inform them of hurricane risk and
the appropriate mitigation measures. This will require increased emphasis on education and outreach utilizing many different communication
strategies that are able to reach proactive, receptive and skeptical individuals.

Use of virtual media briefings

We have reviewed our training plan and are incorporating more Impact-based Decision Support Services training for the entire staff.

Working to equip dorm at Weeks Bay Reserve with backup generator and water supply, power walls for existing solar panels, communications
capabilities to serve as local response site.



University of New Hampshire UNH CRRC - 2021 Hurricane Pre-Summit Survey
Survey Center 13 March, 2022

When asked to provide their most novel mitigation strategy, 20% provided one in reference to how to keep their people safe
and maintain access to adequate protection during response activities, 18% provided a mitigation strategy for establishing
response guidance, and 10% provided a mitigation strategy for managing the multiple aspects of pandemic related fatigue.
Less than 10% of respondents each say their most novel mitigation strategy was in reference to one of the other challenges.
The following pages show the most novel mitigation strategy for each respondent sorted by challenge.

Figure 12: Which of the following challenges is your most novel mitigation strategy referring to? (Select all
that apply)

How to keep your people safe and maintain access to adequate

0
protection (PPE, COVID-19 testing, vaccines) during response activities 20%
Establishing response guidance (on scene vs remote support) 18%
Managing the multiple aspects of pandemic related fatigue - 10%
Loss of partner relationships without face-to-face interactions . 8%
Unreliability or loss of utilities (power, internet, water, cell service) . 8%
Coordination with and access to federal and/or state partner programs, 8%
representatives, support or services ?
Staff safety during evacuations I 5%
Facility readiness, preparedness, resilience, and response 5%
Management of staff and other resource capacity 5%
Having enough qualified personnel to respond 5%
Continuity of Operations Planning (COOP) = 3%
Resource limitations (non-personnel) = 3%
Being able to address impacts to tribal, territorial, state and/or federal 39
trust resources °
Coordinating deployment logistics (i.e., lodging, travel, testing) and 30
response efforts with partners °
Other 15%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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Figure 13a: For any of the challenges you previously selected, please briefly describe the one mitigation
strategy you have developed that you consider the most novel? - Sorted by challenge

How to keep your people safe and maintain access to adequate protection (PPE, COVID-19 testing, vaccines) during response activities

Ensuring a seamless operation thru the entirety of the COVID pandemic without a loss of service to the community; while providing a clean and
safe work environment for all staff.

NRB has started renting RV’s for teams to use as lodging during storm responses.

OR&R has one of the only full-time safety officers in NOS. We have adopted science-based protocols to analyze, continuously improve, and
significantly reduce risk for staff who mobilize for storm response.

Put each shift worker in a different room of the building and used Google Chat to communicate.

Separating unvaccinated personnel.

The State of Louisiana developed an virtual inspection process for our Risk Management Program early on in the Covid-19 pandemic that was
used as a model for other States and the USEPA.

The University headquarters in Austin provides all PPE needs. If there is a storm, the headquarters is located 200 miles from the NERR and is still
in a position to provide PPE.

Using CARES funding for better refuge area / shelter operations

Having enough qualified personnel to respond
To train our new employees on IDSS, we provided a mock typhoon scenario and had them develop an in-person briefing for our Partners
(Emergency Management Office, media, etc.). The format was entirely up to them but they received helpful feedback from the partners.

Utilizing Survey123 for personnel to upload their response availability, which feeds an OSC Availability Dashboard in ArcGIS.

Resource limitations (non-personnel)
| guess assisting with preparedness including coordinating with Reserves on needs pre disaster and in that way assisting with preparedness.

Staff safety during evacuations

Earlier more and liberal evacuation pay?? | think this was implemented this past year for feds, but I’'m not 100% sure.

planned meeting location and and time after the event in case power or phone service is interrupted.

Continuity of Operations Planning (COOP)
planned meeting location and and time after the event in case power or phone service is interrupted.

Managing the multiple aspects of pandemic related fatigue
Being positive

Drawing on multiple resources including an updated Employee Assistance Program (EAP) charted through the Dept of Health and
Services/Federal Occupational Health organization.

Establishment of Regional Wellness team and Wellness representative in each field office.

Our program has developed a Homeowner’s Handbook to Prepare for Natural Resources that is a one stop shop of information on emergency
preparedness for multiple coastal hazards.

Management of staff and other resource capacity

Push work down to remote office local level

Use of Google Meet to coordinate staff actions
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Figure 13b: For any of the challenges you previously selected, please briefly describe the one mitigation
strategy you have developed that you consider the most novel? - Sorted by challenge

Unreliability or loss of utilities (power, internet, water, cell service)

Hurricane kits with portable jumpstart/charger/air pumps

Providing portable power units and a corresponding safe use / storage brief to those who live in areas prone to extended power outages.

Same as previous: Development and conitunous updating of the Florida Marine Debris Emergency Response Guide, storm preparedness
workshops and trainings as well as expansion of natural resource advisor training.

Facility readiness, preparedness, resilience, and response

Not a NMFS derived mitigation strategy....rather, effective tools such as ENS, ERMA and others make coordination, accountability, and comms
possible.

Same as previous: Development and conitunous updating of the Florida Marine Debris Emergency Response Guide, storm preparedness
workshops and trainings as well as expansion of natural resource advisor training.

Being able to address impacts to tribal, territorial, state and/or federal trust resources

Same as previous: Development and conitunous updating of the Florida Marine Debris Emergency Response Guide, storm preparedness
workshops and trainings as well as expansion of natural resource advisor training.

Establishing response guidance (on scene vs remote support)

Ability to have strong remote support for on scene responders

Establishing response guidance on the use of MS Teams to minimize the deployment footprint of response personnel is the region’s most novel
mitigation strategy.

Home office VPN access to NOAA Network which allows remote support to partners.

Same as previous: Development and conitunous updating of the Florida Marine Debris Emergency Response Guide, storm preparedness
workshops and trainings as well as expansion of natural resource advisor training.

Spun up new staff to support FEMA HQ as part of the response team

We also enhanced our common operating picture to better support a virtual activation if needed.

We try to respond to events that damage corals. Our response guidance is not novel in the world of coral emergency response, but it is novel in
terms of working with FEMA and other ESF agencies immediately after a large catastrophic event. We are working with FEMA to see if NOAA can
be added to the ESF so that we can respond more quickly to triage and rescue corals sooner than the NCR RSF phase allows.

Coordinating deployment logistics (i.e., lodging, travel, testing) and response efforts with partners

Same as previous: Development and conitunous updating of the Florida Marine Debris Emergency Response Guide, storm preparedness
workshops and trainings as well as expansion of natural resource advisor training.
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Figure 13c: For any of the challenges you previously selected, please briefly describe the one mitigation
strategy you have developed that you consider the most novel? - Sorted by challenge

Coordination with and access to federal and/or state partner programs, representatives, support or services

Marine Debris Emergency Response Guides

Same as previous: Development and conitunous updating of the Florida Marine Debris Emergency Response Guide, storm preparedness
workshops and trainings as well as expansion of natural resource advisor training.

With the help of an NGO - National Estuarine Research Reserve Association (NERRA) we have activated a satellite phone. Also, we received the
help of many people who wanted to contribute financially to acquire the necessary materials to respond to the damage caused by the disaster
caused by a hurricane. The state agency was not operable, we could not buy chainsaws or chains because we did not have cash, and it was
through donations received through NERRA that we were able to acquire the necessary materials to attend to the emergency. This mechanism is
a good example of collaboration.

Loss of partner relationships without face-to-face interactions

Not sure that it’s novel, but maintaining relationships with our partners in spite of all the pandemic constraints of virtual responses. Working
inside ORR to develop and execute virtual resource advisor training and hosting 9 monthly webinars called ”Salvaging Solutions” that focused o..

Shared data servers with secure remote access. this allows for some staff not to deploy and instead work remotely. However issue of
communication and lack of face to face interactions and situational awareness can suffer.

Use of media platforms like zoom or Teams.
Other

Allowing employees to work from home.
Dorm upgrades

I don’t think it is novel - but the use of RVs.

Increased education and outreach strategies targeting the behavioral characteristics of members of the community is the most novel, perhaps
not in the academic world, but defintiely in real life.

integrating existing GIS layers of covid rates over mission areas to identify and minimize risk for mission crews.
Maximum flexibility in telework and location.

New to position so nothing to add at this point in time.
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When asked which specific digital response and planning tools or products they would like in the upcoming summit, half of
respondents (50%) would like Environmental Response Management Application (ERMA) Emergency Support Function (ESF)
10 Dashboard, while at least a third would like Drones (43%), Vessel and Debris Response (VaDR) (39%), Emergency Support
Function (ESF) 10 Resource Advisors (37%), Remote Sensing Division photogrammetry (33%), and NOAA Center for
Operational Oceanographic Products and Services products (33%). Fewer respondents would like to see NOAA Navigation
Response Teams (NRT) coastal/port survey products (30%), NOAA Marine Debris Program Emergency Response Guides (28%),
Digital Coast (27%), NOAA Response Asset Directory (NRAD) (24%), Centers for Disease Control and Prevention (CDC)
COVID-19 status (vaccination/infection rate) (23%), Integrated Ocean Observing System (100S) gliders (15%), Autonomous
Underwater Vehicles (AUVs) (14%), and Health and Human Safety (HHS) Hospital status (10%).

Figure 14: Which of the following specific digital response and planning tools/products would you like in the
upcoming summit? (Select all that apply)

Environmental Response Management Application (ERMA) 50%
Emergency Support Function (ESF) 10 Dashboard

Drones 43%
Vessel and Debris Response (VaDR) _ 39%
Emergency Support Function (ESF) 10 Resource Advisors 37%

Remote Sensing Division photogrammetry _ 33%

NOAA Center for Operational Oceanographic Products and
Services (CO-OPS) products

NOAA Navigation Response Teams (NRT) coastal/port survey 30%
products

33%

NOAA Marine Debris Program Emergency Response Guides 28%
Digital Coast _ 27%
NOAA Response Asset Directory (NRAD) 24%
Centers for Disease Control and Prevention (.CDC) covip 19 - 3%
status (vaccination/infection rate)
Integrated Ocean Observing System (100S) gliders 15%
Autonomous Underwater Vehicles (AUVs) 14%
Health and Human Safety (HHS) Hospital status 10%
Other | 3%

0% 10% 20% 30% 40% 50% 60% 70% 80%  90%
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Hurricane/Disaster Preparedness

Three in ten respondents (32%) say they and their families are very ready for the next hurricane season or other major natural
disaster, six in ten (62%) say they are somewhat ready, 4% say they are not very ready, and 2% don't know or are not sure.

Figure 15: How ready do you feel you and your family are for the next hurricane season or other major
natural disaster?

Very ready _ =

Not very ready 4%

Don’t know/Not sure | 2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Six in ten respondents say they currently have extra food (62%), copies of important documents (62%), or extra water (61%)
to help them prepare for the next hurricane season or other natural disaster. More than half of respondents (55%) say they

have cash, while just under half have an evacuation plan (45%) or a planning checklist (42%). One in ten respondents (11%)
have other items to help them prepare, and 2% of respondents have none of the above.

Figure 16: Which of the following items do you currently have that would help you prepare for the next
hurricane season or other natural disaster? (Select all that apply)

Extra food 62%

Copies of important documents 62%

Extra water 61%

Cash 55%

An evacuation plan 45%

A planning checklist 42%

Other 11%

None of the above = 2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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More than one-third of respondents (37%) say they have had to evacuate their homes because of a hurricane while more than
six in ten respondents (63%) say they have never had to.

Figure 17: Have you ever had to evacuate from your home because of a hurricane?

Yes 37%

No 63%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

One in seven respondents (14%) say there has been a time where they did not evacuate their homes because of a hurricane
but wish they had while 86% say there has never been such a time.

Figure 18: Was there ever a time where you did not evacuate your home because of a hurricane but wish you
had?

Yes

[
s
>

No

86%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Among respondents who have had to evacuate their home because of a hurricane (N=40), three in ten (30%) said it was very

(10%) or somewhat (20%) easy to perform their work assignments, 53% said it was very (18%) or somewhat (35%) difficult,
and 18% didn't know or said the question was not applicable.

Figure 19: When you had to evacuate your home because of a hurricane, how easy or difficult was it to
perform your work assignments?

Very easy 10%

Somewhat easy 20%

Somewhat difficult 35%

Very difficult 18%

Don’t know/Not applicable 18%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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Nearly one-quarter of respondents (22%) say that in their opinion, they should plan to be self-sufficient for 3-6 days after a
major hurricane or other major natural disaster. Thirty-two percent say they should plan to be self-sufficient for 7-10 days,

22% said 11-14 days, and 21% said more than 14 days. Two percent say they should not be prepared to be self-sufficient any
days as they would seek shelter elsewhere, and 1% don't know or are unsure.

Figure 20: In your opinion, how long should you plan to be self-sufficient without access to electricity,
gasoline, a grocery store, or pharmacy after a major hurricane or other major natural disaster?

3-6 days 22%

7-10 days 32%

11-14 days 22%

More than 14 days 21%

No days, would seek shelter elsewhere =~ 2%

Don’t know/Not sure | 1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Three in four respondents (75%) say their official duty station is very (29%) or somewhat (46%) prepared for a major
hurricane, 11% say their duty station is not very prepared, 1% say it is not at all prepared, and 13% don't know or are unsure.

Figure 21: In your opinion, how prepared is your official duty station (where you would normally go to work)
for a major hurricane?

Very prepared _ o

Somewhat prepared 46%
Not very prepared 11%
Not at all prepared I 1%

Don’t know/Not sure 13%

0% 10% 20% 30% 40% 50% 60% 70% 80% 950% 100%
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Appendix A
Q1: What is the name of your organization/agency?
Coun_ty or Stat_e or Other Federal
Municipal Territory Other Agency
NOAA Agency or Agency or Agen_cyo-r or Organization N
Organization Organization Organization
Overall 69% 1% 16% 13% 1% 105
Line Office  NESDIS 100%
NMFS 100%
NOAA Staff Office or Other 83% 17%
NOS 96% 2% 2% 53
NWS 100%
OAR 100%
OMAO 100%
Not Applicable 3% 52% 45% 29
Region Alaska 100% 3
Caribbean 67% 13% 20% 15
Gulf of Mexico 69% 16% 16% 32
Mid-Atlantic 69% 19% 13% 16
National 94% 3% 3% 34
Northeast 69% 15% 15% 13
Pacific Islands 79% 7% 14% 14
Southeast 67% 19% 14% 21
West 100% 3
ESF ESF #1 100% 11
ESF #2 80% 20% 5
ESF #3 71% 21% 7% 14
ESF #5 100% 14
ESF #6 100% 1
ESF#7 100%
ESF #8 100% 1
ESF #9 75% 25%
ESF#10 74% 3% 11% 11% 3% 38
ESF#11 50% 50%
ESF#12 50% 50%
ESF#13 90% 10% 10
ESF #14 100%

ESF #15 100%
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Q2: If you work or are a contractor for NOAA, select your appropriate line office

National Environmental i i
National Marine

Satellite, Data, and ) ) . National Ocean Service National Weather
Fisheries Service

InforrF'\?EgJSI;arwce (NMIFS) (NOS) Service (NWS)
Overall 2% 2% 50% 7%
Orgor NOAA 3% 3% 71% 11%
Agency TYPe o unty or Municipal
State or Territory
Other Federal 7%
Other Type 100%
Region Alaska 33% 33%
Caribbean 7% 53%
Gulf of Mexico 3% 56% 3%
Mid-Atlantic 6% 6% 38%
National 3% 6% 71% 3%
Northeast 8% 38%
Pacific Islands 7% 29% 36%
Southeast 5% 41% 5%
West 25% 25%
ESF ESF #1 64%
ESF #2 20% 20%
ESF #3 73%
ESF #5 7% 60% 13%
ESF #6
ESF#7 75%
ESF #8
ESF #9 25% 25% 25%
ESF#10 3% 62% 3%
ESF#11 50%
ESF#12
ESF#13 40% 30%
ESF#14 100%

ESF #15 50%



University of New Hampshire

Survey Center

23

Q2: If you work or are a contractor for NOAA, select your appropriate line office

Overall

Orgor
Agency Type

Region

ESF

NOAA

County or Municipal
State or Territory
Other Federal
Other Type
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF#1

ESF #2
ESF#3

ESF #5

ESF #6
ESF#7

ESF #8

ESF #9
ESF#10
ESF#11
ESF#12

ESF #13
ESF#14

ESF #15

NOAA Staff Office
or Other NOAA
Office

6%

7%

6%

3%

14%

7%

9%

40%

7%

3%

10%

50%

Office of Marine &
Aviation Operations
(OMAO)

3%

4%

7%
6%
13%
3%
15%
9%

27%

25%

5%

10%

UNH CRRC - 2021 Hurricane Pre-Summit Survey

Office of Oceanic &
Atmospheric
Research (OAR)

2%

1%

33%

6%
8%
7%

5%
50%

7%
7%

100%

3%

Not Applicable
(Does not work for
or are a contractor

for NOAA)

29%

100%
94%
93%

33%
28%
31%

31%
14%
36%

20%
20%
7%
100%

25%
23%
50%
100%
10%

March, 2022

108

72

16
14

15
32
16
35
13
14
22

11

15
15
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Q3: What region or state do you represent? (Select all that apply)

Alaska Caribbean Gulf of Mexico Mid-Atlantic National
Overall 3% 14% 30% 15% 32%
Orgor NOAA 4% 14% 31% 15% 44%
Agency TYPe o unty or Municipal
State or Territory 12% 29% 18%
Other Federal 21% 36% 14% 7%
Other Type 100%
Line Office  NESDIS 50% 50%
NMFS 50% 50% 50% 50% 100%
NOAA Staff Office or Other 17% 83%
NOS 2% 15% 33% 11% 46%
NWS 13% 13%
OAR 50% 50%
OMAO 33% 67% 67% 33%
Not Applicable 16% 29% 16%
Region Alaska 100% 67% 67% 100% 67%
Caribbean 13% 100% 53% 33% 13%
Gulf of Mexico 6% 24% 100% 18% 6%
Mid-Atlantic 19% 31% 38% 100% 13%
National 6% 6% 6% 6% 100%
Northeast 23% 38% 38% 46% 15%
Pacific Islands 21% 21% 29% 21% 14%
Southeast 14% 41% 45% 32% 9%
West 75% 50% 50% 75% 50%
ESF ESF#1 9% 27% 45% 27% 64%
ESF #2 20% 40%
ESF #3 20% 33% 27%
ESF #5 13% 13% 20% 13% 47%
ESF #6
ESF #7 25% 75% 25% 25%
ESF #8 100% 100%
ESF #9 50%
ESF#10 3% 13% 33% 10% 36%
ESF#11 50% 50%
ESF#12 50%
ESF#13 10% 40% 20% 20%
ESF#14 100%

ESF #15 50% 50%
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Q3: What region or state do you represent? (Select all that apply)

Northeast Pacific Islands Southeast West N
Overall 12% 13% 20% 4% 109
Orgor NOAA 13% 15% 19% 4% 72
Agency TYPe o unty or Municipal 100% 1
State or Territory 12% 12% 24% 17
Other Federal 14% 21% 14
Other Type
Line Office  NESDIS
NMFS 50% 50% 50% 50%
NOAA Staff Office or Other 17% 6
NOS 9% 7% 17% 2% 54
NWS 63% 13% 8
OAR 50% 50% 50% 100%
OMAO 67% 67%
Not Applicable 13% 6% 26% 31
Region Alaska 100% 100% 100% 100% 3
Caribbean 33% 20% 60% 13% 15
Gulf of Mexico 15% 12% 30% 6% B
Mid-Atlantic 38% 19% 44% 19% 16
National 6% 6% 6% 6% 35
Northeast 100% 23% 46% 23% 13
Pacific Islands 21% 100% 29% 21% 14
Southeast 27% 18% 100% 14% 22
West 75% 75% 75% 100% 4
ESF ESF#1 27% 9% 36% 9% 11
ESF #2 20% 20% 5
ESF #3 7% 7% 20% 7% 15
ESF #5 20% 27% 33% 13% 15
ESF #6 100% 1
ESF #7 25% 50%
ESF #8 100% 100% 100% 100% 1
ESF #9 50%
ESF#10 10% 8% 28% 5% 39
ESF#11
ESF#12 50%
ESF#13 10% 10% 40% 10
ESF#14

ESF #15
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Q4: Does your organization have a hurricane preparedness/response plan?

Overall

Orgor NOAA
Agency Type

State or Territory
Other Federal

Other Type
Line Office  NESDIS
NMFS

NOAA Staff Office or Other

NOS
NWS
OAR
OMAO

Not Applicable

Region Alaska
Caribbean

Gulf of Mexico
Mid-Atlantic

National
Northeast

Pacific Islands

Southeast
West
ESF ESF#1
ESF #2
ESF #3
ESF #5
ESF #6
ESF #7
ESF #8
ESF #9
ESF#10
ESF#11
ESF#12
ESF#13
ESF#14
ESF #15

County or Municipal

Yes

75%

75%
100%
65%
86%
100%
50%
50%
33%
78%
88%
50%
100%
77%
67%
80%
82%
75%
71%
69%
57%
82%
50%
91%
60%
73%
93%
100%
100%
100%
50%
79%
100%
100%
80%
100%
50%

26

No

10%

7%

24%
7%

50%
33%
4%

50%

16%
33%
13%
9%
13%
9%
31%
21%
9%
50%

13%

5%

50%
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Don’t know/Not sure N
15% 109
18% 72
1
12% 17
7% 14
50%
33% 6
19% 54
13% 8
2
6% 31
3
7% 15
9% 33
13% 16
20% 35
13
21% 14
9% 22
4
9% 11
40% 5
13% 15
7% 15
1
1
50%
15% 39
20% 10



University of New Hampshire UNH CRRC - 2021 Hurricane Pre-Summit Survey
Survey Center 27 March, 2022

Q5: Does your organization’s hurricane preparedness/response plan include provisions regarding the COVID-19 pandemic?

Yes No N
Overall 72% 28% 81
Orgor NOAA 75% 25% 53
Agency TYPe o unty or Municipal 100% 1
State or Territory 55% 45% 11
Other Federal 58% 42% 12
Other Type 100%
Line Office  NESDIS 100%
NMFS 100%
NOAA Staff Office or Other 50% 50% 2
NOS 78% 22% 41
NWS 57% 43%
OAR 100%
OMAO 67% 33%
Not Applicable 67% 33% 24
Region Alaska 50% 50% 2
Caribbean 83% 17% 12
Gulf of Mexico 63% 37% 27
Mid-Atlantic 75% 25% 12
National 75% 25% 24
Northeast 67% 33% 9
Pacific Islands 63% 38% 8
Southeast 72% 28% 18
West 50% 50% 2
ESF ESF#1 80% 20% 10
ESF #2 33% 67% 3
ESF #3 91% 9% 11
ESF #5 79% 21% 14
ESF #6 100% 1
ESF #7 75% 25%
ESF #8 100%
ESF #9 100% 2
ESF#10 77% 23% 31
ESF#11 100% 2
ESF#12 50% 50% 2
ESF#13 75% 25% 8
ESF#14 100% 1
ESF #15 100% 1
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Q6: Do you have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role in hurricane response?

Yes No N
Overall 59% 41% 109
Orgor NOAA 64% 36% 72
Agency TYPe o unty or Municipal 100% 1
State or Territory 41% 59% 17
Other Federal 43% 57% 14
Other Type 100%
Line Office  NESDIS 50% 50%
NMFS 100%
NOAA Staff Office or Other 50% 50% 6
NOS 59% 41% 54
NWS 88% 13% 8
OAR 100% 2
OMAO 100%
Not Applicable 52% 48% 31
Region Alaska 67% 33% 3
Caribbean 53% 47% 15
Gulf of Mexico 64% 36% 88}
Mid-Atlantic 44% 56% 16
National 60% 40% 35
Northeast 46% 54% 13
Pacific Islands 64% 36% 14
Southeast 73% 27% 22

West 75% 25% 4
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Q7: Please select the ESFs you work under (Select all that apply)

Overall

Orgor
Agency Type

Line Office

Region

NOAA

County or Municipal
State or Territory

Other Federal
Other Type
NESDIS
NMFS

NOAA Staff Office or Other

NOS

NWS

OAR

OMAO

Not Applicable
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF #1:
Transportation

17%

24%

33%
22%

100%

50%
38%
24%
43%
33%
50%
11%
25%
33%

29

ESF #2:
Communications

8%

9%

14%

67%
3%
14%

6%

5%

10%

11%
6%

UNH CRRC - 2021 Hurricane Pre-Summit Survey
March, 2022

ESF #6: Mass Care,

i Emergency
ESF #3: Public ESF #5: -
Works and Information and Assistance,
Engineering Planning Temporary
Housing, and
Human Services
23% 23% 2%
22% 30%
100%
50%
100%
100%
33%
34% 28%
29%
50% 50%
19% 6% 6%
100%
38% 25%
24% 14%
29%
19% 33%
17% 50%
11% 44% 11%
19% 31%
33% 67%
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Q7: Please select the ESFs you work under (Select all that apply)

ESE #8: Publi ESF #10: Oil and ESF #11:
- FTUBNC - eqE 49: Search and Hazardous Agriculture and
ESF #7: Logistics Health and Medical .
Services Rescue Materials Natural Resources
Response Annex

Overall 6% 2% 6% 61% 3%
Orgor NOAA 9% 2% 7% 61% 2%
Agency TYPe o unty or Municipal 100%

State or Territory 14% 57%

Other Federal 67% 17%

Other Type 100%
Line Office  NESDIS 100% 100%

NMFS

NOAA Staff Office or Other 33%

NOS 9% 3% 75% 3%

NWS 14% 14%

OAR 50% 50%

OMAQ 33% 67%

Not Applicable 6% 56% 6%
Region Alaska 50% 50%

Caribbean 13% 63% 13%

Gulf of Mexico 14% 62%

Mid-Atlantic 14% 14% 57%

National 5% 10% 67% 5%

Northeast 17% 17% 67%

Pacific Islands 11% 33%

Southeast 13% 6% 13% 69%

West 33% 67%
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Q7: Please select the ESFs you work under (Select all that apply)

ESF#13: Public o Pk
ESF #12: Safety and Cro§s-Sector ESF #15: _ | don’t know N
Energy Security Businessand  External Affairs
Infrastructure
Overall 3% 16% 2% 3% 8% 64
Orgor NOAA 20% 2% 4% 7% 46
Agency TYPe o unty or Municipal 100% 1
State or Territory 14% 14% 14% 7
Other Federal 6
Other Type 1
Line Office  NESDIS 1
NMFS
NOAA Staff Office or Other 33% 33% 3
NOS 13% 3% 3% 3% 32
NWS 43% 29% 7
OAR 2
OMAO 33%
Not Applicable 13% 6% 13% 16
Region Alaska 2
Caribbean 13%
Gulf of Mexico 5% 19% 5% 5% 10% 21
Mid-Atlantic 29% 7
National 10% 5% 5% 21
Northeast 17% 6
Pacific Islands 11% 11% 22% 9
Southeast 25% 16

West 3
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Q8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to five)

Access to funding to

support hurricane AgenFy COVID-19 Be.ing able to aclidress Continuity of
response efforts, guidelines and rules impacts to tribal, . .
including additional differ from state to territorial, state and/or Operat(lgggl:’l)annmg
requirements due to the state federal trust resources
pandemic
Overall 15% 11% 16% 13%
Orgor NOAA 18% 13% 17% 15%
Agency TYPe o unty or Municipal
State or Territory 13% 19%
Other Federal 7% 7% 21%
Other Type
Line Office  NESDIS 50%
NMFS 50%
NOAA Staff Office or Other 17% 33%
NOS 20% 17% 20% 9%
NWS 13% 13% 25%
OAR 50%
OMAO 33% 67%
Not Applicable 7% 3% 13% 10%
Region Alaska 33% 33%
Caribbean 7% 7% 27% 20%
Gulf of Mexico 9% 15% 21% 12%
Mid-Atlantic 19% 6% 31%
National 20% 14% 11% 14%
Northeast 8% 8% 15% 15%
Pacific Islands 21% 21% 21%
Southeast 19% 5% 19% 14%
West 25% 25% 25%
ESF ESF#1 18% 18% 45%
ESF #2 20% 40%
ESF #3 20% 27% 33%
ESF #5 20% 13% 13% 20%
ESF #6
ESF #7 50% 50%
ESF #8
ESF #9 25%
ESF#10 15% 13% 21% 15%
ESF#11 50%
ESF#12
ESF#13 10% 10% 40%
ESF#14 100%

ESF #15 50%
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Q8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to five)

Coordinating Coordination with and
deployment logistics  access to federal and/or  Differences between Establishing response
(i.e., lodging, travel,  state partner programs, local/state/federal guidance (on scene vs
testing) and response representatives, guidelines remote support)
efforts with partners support or services
Overall 21% 22% 15% 21%
Orgor NOAA 21% 24% 14% 25%
Agency Type county or Municipal 100%
State or Territory 13% 31% 13% 13%
Other Federal 14% 7% 14% 21%
Other Type 100% 100%
Line Office  NESDIS
NMFS 50% 50% 50%
NOAA Staff Office or Other 33% 33%
NOS 26% 22% 19% 19%
NWS 13% 13% 38%
OAR 50% 100% 50%
OMAO 33% 33% 33%
Not Applicable 20% 20% 13% 17%
Region Alaska 33% 33%
Caribbean 33% 33% 27% 33%
Gulf of Mexico 21% 21% 9% 18%
Mid-Atlantic 19% 44% 6% 25%
National 17% 17% 23% 23%
Northeast 23% 31% 15%
Pacific Islands 14% 7% 21%
Southeast 29% 38% 14% 24%
West 25% 50% 25%
ESF ESF#1 36% 36% 9%
ESF #2 20% 20%
ESF #3 33% 40% 27% 20%
ESF #5 40% 20% 20% 13%
ESF #6 100%
ESF #7 75% 50% 25%
ESF #8 100% 100%
ESF #9 25% 25%
ESF#10 33% 33% 18% 28%
ESF#11 50% 50%
ESF#12 50% 50%
ESF #13 50% 40% 20%
ESF#14 100%

ESF #15 50% 50% 50%
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Q8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to five)

How to keep your people
safe and maintain
Facility readiness, ) . access to adequate
Having enough qualified .

preparedness, ersonnel to respond protection (PPE,
resilience, and response P P COVID-19 testing,
vaccines) during

response activities

Loss of partner
relationships without
face-to-face
interactions

Overall 33% 37% 26% 24%
Orgor NOAA 28% 33% 28% 28%
Agency Type county or Municipal 100% 100%
State or Territory 50% 50% 13% 13%
Other Federal 36% 36% 36% 21%
Other Type 100%
Line Office  NESDIS
NMFS 50% 50%
NOAA Staff Office or Other 17% 17% 17% 17%
NOS 26% 33% 35% 24%
NWS 50% 50% 63%
OAR 100% 50%
OMAO 67% 33% 33%
Not Applicable 40% 47% 23% 20%
Region Alaska 67% 33% 33%
Caribbean 27% 53% 13% 20%
Gulf of Mexico 24% 45% 27% 33%
Mid-Atlantic 50% 31% 13% 13%
National 26% 34% 26% 17%
Northeast 46% 31% 31% 15%
Pacific Islands 57% 43% 21% 29%
Southeast 43% 48% 19% 19%
West 75% 25% 25%
ESF ESF#1 27% 64% 18%
ESF #2 60% 40% 20%
ESF #3 20% 40% 40% 27%
ESF #5 20% 47% 13% 20%
ESF #6 100% 100%
ESF #7 50% 25%
ESF #8 100% 100%
ESF #9 50% 25% 25%
ESF#10 31% 46% 33% 31%
ESF#11 50% 50%
ESF#12 100% 50%
ESF #13 50% 50% 20%
ESF #14 100%

ESF #15 50%
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Q8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to five)

Management of staff Managing the multiple Return to pre-storm

Resource limitations

and other rgsource aspects of par.1demic (non-personnel) .o;_)e_rational _
capacity related fatigue activities/capacity

Overall 31% 30% 19% 21%
Orgor NOAA 29% 36% 17% 19%
Agency TYPe o unty or Municipal 100%

State or Territory 38% 13% 25% 38%

Other Federal 36% 21% 7% 21%

Other Type
Line Office  NESDIS 50% 50% 50%

NMFS 50% 50% 50%

NOAA Staff Office or Other 33% 17% 33%

NOS 24% 31% 15% 22%

NWS 38% 50% 13% 13%

OAR 50%

OMAO 33% 67% 33%

Not Applicable 40% 17% 23% 27%
Region Alaska 33% 33% 33%

Caribbean 33% 27% 20% 27%

Gulf of Mexico 21% 30% 12% 33%

Mid-Atlantic 44% 31% 13% 25%

National 29% 37% 23% 11%

Northeast 31% 31% 15% 31%

Pacific Islands 43% 36% 14% 14%

Southeast 38% 24% 10% 24%

West 25% 50% 25%
ESF ESF#1 27% 36% 36% 18%

ESF #2 20% 40% 20% 20%

ESF #3 47% 20% 20%

ESF #5 33% 33% 13% 20%

ESF #6 100%

ESF #7 25% 25% 50% 50%

ESF #8

ESF #9 75%

ESF#10 33% 26% 10% 15%

ESF#11 50% 100%

ESF#12 50% 100%

ESF#13 40% 30% 20% 30%

ESF#14 100%

ESF #15 50%
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Q8: Select the top five biggest challenges you anticipate for the 2022 hurricane season (Select up to five)

Overall

Orgor
Agency Type

Line Office

Region

ESF

NOAA

County or Municipal
State or Territory
Other Federal
Other Type
NESDIS

NMFS

NOAA Staff Office or Other
NOS

NWS

OAR

OMAO

Not Applicable
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF#1

ESF #2

ESF #3

ESF #5

ESF #6

ESF #7

ESF #8

ESF #9
ESF#10
ESF#11
ESF#12
ESF#13
ESF#14

ESF #15

Staff safety during
evacuations

12%

15%

13%

19%

33%
7%

13%
12%
13%
14%
15%
14%
14%

9%

5%

Unreliability or loss of
utilities (power, internet,
water, cell service)

45%

40%
100%
69%
57%

50%
67%
39%
38%
50%

60%
67%
47%
58%
38%
34%
62%
57%
33%
50%
27%
40%
27%
33%
100%
25%
100%
25%
33%
100%
100%
40%
100%
50%

March, 2022
Other N
6% 108
7% 72
1
6% 16
14
17% 6
9% 54
8
2
3% 30
3
7% 15
9% 88}
13% 16
9% 35
13
7% 14
5% 21
4
9% 11
5
15
15
1
1
8% 39
10
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Q9: Of the challenges listed below, please check any that you have found mitigation strategies for (Select all that apply)

Access to funding to

support hurricane AgenFy COVID-19 Be.ing able to aclidress Continuity of
response efforts, guidelines and rules impacts to tribal, . .
including additional differ from state to territorial, state and/or Operat(lgggl:’l)annmg
requirements due to the state federal trust resources
pandemic
Overall 8% 12% 7% 27%
Org or NOAA 6% 8% 6% 31%
Agency Type County or Municipal 100%
State or Territory 10% 10% 20%
Other Federal 17% 25% 8% 25%
Other Type
Line Office  NESDIS
NMFS
NOAA Staff Office or Other 20% 20%
NOS 11% 6% 9% 31%
NWS 17% 33%
OAR
OMAO 33% 33%
Not Applicable 10% 19% 10% 24%
Region Alaska 33%
Caribbean 22% 11% 33%
Gulf of Mexico 9% 4% 9% 35%
Mid-Atlantic 9% 36%
National 12% 16% 4% 28%
Northeast 10% 20%
Pacific Islands 8% 8% 17%
Southeast 7% 7% 27% 20%
West 25%
ESF ESF#1 11% 22% 11% 33%
ESF #2
ESF#3 9% 18% 9% 9%
ESF #5 17%
ESF #6 100%
ESF #7
ESF #8
ESF #9
ESF#10 18% 11% 18% 21%
ESF #11
ESF#12 100%
ESF #13 29%
ESF#14

ESF #15
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Q9: Of the challenges listed below, please check any that you have found mitigation strategies for (Select all that apply)

Coordinating Coordination with and
deployment logistics  access to federal and/or  Differences between Establishing response
(i.e., lodging, travel,  state partner programs, local/state/federal guidance (on scene vs
testing) and response representatives, guidelines remote support)
efforts with partners support or services
Overall 23% 12% 13% 24%
Orgor NOAA 27% 10% 10% 23%
Agency Type County or Municipal 100%
State or Territory 20% 20% 10%
Other Federal 33% 17% 8% 33%
Other Type 100%
Line Office  NESDIS
NMFS 100%
NOAA Staff Office or Other 20% 40%
NOS 26% 11% 14% 26%
NWS 33% 17% 50%
OAR
OMAO
Not Applicable 19% 19% 14% 29%
Region Alaska 33%
Caribbean 22% 22% 33%
Gulf of Mexico 22% 4% 9% 17%
Mid-Atlantic 9% 9% 18%
National 36% 12% 20% 24%
Northeast 20% 10%
Pacific Islands 25% 8% 17% 25%
Southeast 13% 20% 13% 27%
West 25%
ESF ESF #1 44% 22% 22% 22%
ESF #2
ESF #3 36% 9% 36%
ESF #5 17% 17%
ESF #6 100%
ESF#7
ESF #8
ESF #9
ESF#10 29% 14% 14% 29%
ESF #11 100% 50% 50%
ESF#12 100%
ESF#13 14% 14% 29%
ESF #14

ESF #15
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Q9: Of the challenges listed below, please check any that you have found mitigation strategies for (Select all that apply)

How to keep your people
safe and maintain
Facility readiness, ) . access to adequate
Having enough qualified .

preparedness, ersonnel to respond protection (PPE,
resilience, and response P P COVID-19 testing,
vaccines) during

response activities

Loss of partner
relationships without
face-to-face
interactions

Overall 23% 23% 52% 15%
Orgor NOAA 23% 23% 50% 17%
Agency TYPe o unty or Municipal 100%
State or Territory 20% 20% 40% 10%
Other Federal 25% 33% 50% 17%
Other Type 100%
Line Office  NESDIS
NMFS 100%
NOAA Staff Office or Other 40% 20% 20% 20%
NOS 14% 17% 54% 11%
NWS 67% 33% 67% 33%
OAR 50% 50%
OMAO 33% 67% 33%
Not Applicable 24% 29% 57% 14%
Region Alaska 33% 33%
Caribbean 11% 22% 44% 22%
Gulf of Mexico 30% 17% 43% 13%
Mid-Atlantic 18% 18% 27% 9%
National 24% 20% 48% 24%
Northeast 10% 40% 30% 10%
Pacific Islands 33% 25% 58% 8%
Southeast 27% 33% 47% 13%
West 25% 25% 25%
ESF ESF#1 33% 33% 67% 22%
ESF #2 33% 33% 67%
ESF #3 9% 36% 55% 18%
ESF #5 33% 67% 33%
ESF #6 100%
ESF #7
ESF #8 100%
ESF #9 100%
ESF#10 21% 25% 64% 11%
ESF#11 50%
ESF#12 100%
ESF#13 29% 14% 43%
ESF#14

ESF #15
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Q9: Of the challenges listed below, please check any that you have found mitigation strategies for (Select all that apply)

Management of staff Managing the multiple Return to pre-storm

Resource limitations

and other rgsource aspects of par.1demic (non-personnel) .o;_)e_rational _
capacity related fatigue activities/capacity

Overall 21% 16% 7% 12%
Orgor NOAA 29% 17% 4% 13%
Agency TYPe o unty or Municipal

State or Territory 20% 30% 10% 20%

Other Federal 8% 17% 8%

Other Type
Line Office  NESDIS 100% 100%

NMFS 100%

NOAA Staff Office or Other 20% 20%

NOS 29% 14% 3% 9%

NWS 17% 17% 33%

OAR 50%

OMAO 33% 33%

Not Applicable 10% 19% 10% 14%
Region Alaska 33% 33% 33%

Caribbean 11% 22% 11%

Gulf of Mexico 13% 9% 9% 4%

Mid-Atlantic 55% 27% 18% 9%

National 28% 12% 4% 20%

Northeast 20% 10% 10% 20%

Pacific Islands 17% 33% 17%

Southeast 27% 20% 20% 20%

West 25% 25% 25%
ESF ESF#1 44% 11% 11%

ESF #2 33%

ESF #3 27% 9%

ESF #5 33% 33%

ESF #6

ESF #7 100% 100%

ESF #8 100%

ESF #9

ESF#10 32% 7% 11% 7%

ESF#11 50%

ESF#12

ESF#13 43% 14% 14%

ESF#14

ESF #15
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Q9: Of the challenges listed below, please check any that you have found mitigation strategies for (Select all that apply)
Unreliability or loss of

utilities (power, internet, Other N
water, cell service)

Staff safety during
evacuations

Overall 20% 19% 4% 75
Orgor NOAA 23% 21% 4% 48
Agency TYPe o unty or Municipal 1
State or Territory 10% 20% 10% 10
Other Federal 17% 17% 12
Other Type
Line Office  NESDIS
NMFS
NOAA Staff Office or Other 20% 40% 20%
NOS 31% 17% 6% 35
NWS 33% 6
OAR 2
OMAO
Not Applicable 14% 14% 21
Region Alaska
Caribbean 11% 11% 9
Gulf of Mexico 35% 22% 4% 23
Mid-Atlantic 9% 11
National 28% 20% 4% 25
Northeast 10
Pacific Islands 8% 17% 8% 12
Southeast 13% 13% 15
West
ESF ESF#1 33% 33% 9
ESF #2 33% 33% 3
ESF #3 9% 9% 11
ESF #5 17% 6
ESF #6 1
ESF #7 1
ESF #8 1
ESF #9 1
ESF#10 18% 21% 4% 28
ESF#11 2
ESF#12
ESF#13 14% 14%
ESF#14

ESF #15
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Q11: Which of the following challenges is your most effective mitigation strategy referring to? (Select all that apply)

Access to funding Coordinating

Being able to

h T:o support Agency COVID-19 address impacts to L dequymgnt
urricane response Y . L Continuity of logistics (i.e.,
. . guidelines and tribal, territorial, . .
efforts, including ) Operations lodging, travel,
. rules differ from state and/or ) .
additional Planning (COOP) testing) and
; state to state federal trust
requirements due resource response efforts
to the pandemic sources with partners
Overall 1% 3% 4% 10% 7%
Orgor NOAA 2% 5% 12% 5%
Agency Type County or Municipal
State or Territory 9%
Other Federal 8% 8% 8% 8% 23%
Other Type
Line Office  NESDIS
NMFS
NOAA Staff Office or Other
NOS 3% 3% 6% 13% 6%
NWS 17%
OAR
OMAO
Not Applicable 4% 4% 9% 13%
Region Alaska 33%
Caribbean 11% 11% 11%
Gulf of Mexico 8% 15% 12%
Mid-Atlantic 13% 25%
National 5% 5% 10% 5%
Northeast 20% 10%
Pacific Islands 8%
Southeast 20% 7% 7%
West 25%
ESF ESF #1 11% 11% 11%
ESF #2
ESF #3 9% 9%
ESF #5 14%
ESF #6
ESF #7
ESF #8
ESF #9
ESF #10 11% 4% 11%
ESF #11
ESF#12
ESF#13 14%
ESF#14

ESF #15
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Q11: Which of the following challenges is your most effective mitigation strategy referring to? (Select all that apply)

Overall

Orgor
Agency Type

Line Office

Region

ESF

NOAA

County or Municipal
State or Territory
Other Federal
Other Type
NESDIS

NMFS

NOAA Staff Office or Other
NOS

NWS

OAR

OMAO

Not Applicable
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF#1

ESF #2

ESF #3

ESF #5

ESF #6

ESF #7

ESF #8

ESF #9
ESF#10
ESF#11
ESF#12
ESF#13

ESF #14

ESF #15

Coordination with
and access to
federal and/or
state partner

programs,
representatives,

Differences
between
local/state/federal
guidelines

support or services

9% 1%

7% 2%

9%
15%

10% 3%

13%

22%

8%

5% 5%

13%

22%
25%
9%
14%

11%

50%

15%
50%

14%
100%
50%

Establishing
response guidance
(on scenevs
remote support)

4%

2%

8%
100%

6%

4%

4%

5%

8%
7%

18%

11%

Facility readiness,
preparedness,
resilience, and

response

7%

7%

9%
8%

100%
25%
3%

9%
33%
11%
12%
13%
15%
10%

8%
13%
25%
11%
25%

11%

14%

March, 2022

Having enough
qualified personnel
to respond

13%

12%

9%
23%

25%
10%
17%

17%

12%

10%
10%
8%
13%

11%
25%
18%
29%

11%
50%

14%
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Q11: Which of the following challenges is your most effective mitigation strategy referring to? (Select all that apply)

How to keep your

people safe and
Loss of partner

maintain access to ; ) Managing the Return to
adequate relat'lt%nshtlps Management of multiple aspects of pre-storm
protection (PPE, fazvel-to?:ace r;:szfr::gao;:cei;y pandemic related operational
COVID-19 testing, . . fatigue activities/capacity
vaccines) during interactions
response activities
Overall 20% 6% 7% 3% 4%
Orgor NOAA 19% 10% 10% 2% 2%
Agency TYPe qunty or Municipal 100%
State or Territory 18% 9% 9% 9%
Other Federal 8% 8%
Other Type
Line Office  NESDIS
NMFS
NOAA Staff Office or Other
NOS 19% 10% 10% 3%
NWS 17% 17%
OAR 50% 50%
OMAO 50% 50%
Not Applicable 22% 4% 4% 9%
Region Alaska 33% 33%
Caribbean 33% 11%
Gulf of Mexico 19% 4% 8%
Mid-Atlantic 13% 38% 13%
National 10% 15% 10% 5%
Northeast 20% 20% 10% 10%
Pacific Islands 33% 8% 17%
Southeast 27% 20% 7% 7%
West 25% 25% 25%
ESF ESF#1 22% 22%
ESF #2 25%
ESF #3 27% 18%
ESF #5 14% 14% 14%
ESF #6 100%
ESF #7 50%
ESF #8 100%
ESF #9
ESF#10 26% 4% 15%
ESF#11
ESF#12 50%
ESF#13 14% 14%
ESF#14

ESF #15
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Q11: Which of the following challenges is your most effective mitigation strategy referring to? (Select all that apply)
Unreliability or loss of

utilities (power, internet, Other N
water, cell service)

Staff safety during
evacuations

Overall 3% 3% 14% 70

Orgor NOAA 2% 14% 42

Agency TYPe o unty or Municipal 1
State or Territory 9% 27% 11
Other Federal 8% 8% 8% 13
Other Type 1

Line Office  NESDIS
NMFS 1
NOAA Staff Office or Other 50%
NOS 3% 10% 31
NWS 33% 6
OAR
OMAO
Not Applicable 9% 4% 9% 23

Region Alaska
Caribbean 9
Gulf of Mexico 8% 8% 15% 26
Mid-Atlantic 13% 8
National 15% 20
Northeast 10
Pacific Islands 17% 12
Southeast 7% 7% 15
West

ESF ESF#1 9
ESF #2 4
ESF #3 9% 11
ESF #5 14% 7
ESF #6 1
ESF #7 2
ESF #8 1
ESF #9 100% 1
ESF#10 4% 4% 7% 27
ESF#11 2
ESF#12 50% 2
ESF#13 14% 7
ESF#14 1
ESF #15 50% 2
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Q13: Which of the following challenges is your most novel mitigation strategy referring to? (Select all that apply)

. Coordinating Coordination with
Being able to
. deployment and access to Lo
address impacts to o R Establishing
; T Continuity of logistics (i.e., federal and/or )
tribal, territorial, . . response guidance
state and/or Operations lodging, travel, state partner (on scene v
Planning (COOP) testing) and programs, ons s

federal trust remote support)

response efforts representatives,

resources with partners support or services
Overall 3% 3% 3% 8% 18%
Orgor NOAA 5% 14%
Agency Type qunty or Municipal
State or Territory 17%
Other Federal 11% 11% 11% 11% 22%
Other Type 100%
Line Office  NESDIS
NMFS
NOAA Staff Office or Other
NOS 7% 13%
NWS 40%
OAR
OMAO
Not Applicable 7% 7% 7% 14% 21%
Region Alaska
Caribbean 17% 17%
Gulf of Mexico 7% 7% 7% 7% 27%
Mid-Atlantic
National 14%
Northeast
Pacific Islands 13%
Southeast 11% 11% 22% 33%
West
ESF ESF#1
ESF #2
ESF#3 11% 22%
ESF #5 25%
ESF #6
ESF #7
ESF #8
ESF #9
ESF#10 8% 8% 15% 23%
ESF#11
ESF#12
ESF#13 25%
ESF#14

ESF #15
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Q13: Which of the following challenges is your most novel mitigation strategy referring to? (Select all that apply)

How to keep your
people safe and

- . Lo Loss of partner
Facility readiness, maintain access to P

preparedness, Having enough adequate relationships Management of
resilience. and qualified personnel protection (PPE, without staff and othe_r
respon,se to respond COVID-19 testing, _face-to-face resource capacity
vaccines) during interactions
response activities
Overall 5% 5% 20% 8% 5%
Orgor NOAA 5% 5% 23% 9% 9%
Agency Type County or Municipal 100%
State or Territory 17%
Other Federal 11% 11% 11% 11%
Other Type
Line Office  NESDIS
NMFS 100%
NOAA Staff Office or Other
NOS 13% 13% 7%
NWS 20% 40%
OAR
OMAO 50% 50%
Not Applicable 7% 7% 21% 7%
Region Alaska 100%
Caribbean 17% 17% 17%
Gulf of Mexico 13% 13% 7% 7%
Mid-Atlantic 33% 33% 33%
National 7% 14% 14% 7%
Northeast 25% 25% 25% 25%
Pacific Islands 13% 13% 38%
Southeast 22% 22% 11%
West 100%
ESF ESF#1 40% 20%
ESF #2 50%
ESF #3 11% 33%
ESF #5 25%
ESF #6 100%
ESF #7 100%
ESF #8
ESF #9
ESF#10 8% 8% 15% 15% 8%
ESF#11
ESF #12 100%
ESF#13 25% 25%
ESF#14

ESF #15
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Q13: Which of the following challenges is your most novel mitigation strategy referring to? (Select all that apply)

M,:;maging the Resource Unrel_iéb_ility or loss
multiple ?spects of limitations Staff safet){during _of utilities (power, N
pandem!c related (non-personnel) evacuations internet, V\./ater, cell
fatigue service)
Overall 10% 3% 5% 8% 109
Orgor NOAA 9% 5% 5% 72
Agency TYPe o unty or Municipal 1
State or Territory 17% 17
Other Federal 11% 11% 11% 22% 14
Other Type
Line Office  NESDIS
NMFS
NOAA Staff Office or Other 50% 6
NOS 7% 7% 7% 7% 54
NWS 8
OAR 2
OMAO
Not Applicable 14% 7% 14% 31
Region Alaska 3
Caribbean 17% 15
Gulf of Mexico 13% 13% 33
Mid-Atlantic 16
National 14% 7% 35
Northeast 13
Pacific Islands 13% 14
Southeast 22% 22
West 4
ESF ESF#1 11
ESF #2 50% 5
ESF #3 11% 15
ESF #5 25% 15
ESF #6 1
ESF #7
ESF #8 1
ESF #9
ESF#10 15% 39
ESF#11
ESF#12
ESF#13 10
ESF#14

ESF #15
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Q14: Which of the following specific digital response and planning tools/products would you like in the upcoming summit? (Select all that apply)

Overall

Orgor
Agency Type

Line Office

Region

ESF

NOAA

County or Municipal
State or Territory
Other Federal
Other Type
NESDIS

NMFS

NOAA Staff Office or Other
NOS

NWS

OAR

OMAO

Not Applicable
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF#1

ESF #2

ESF #3

ESF #5

ESF #6

ESF #7

ESF #8

ESF #9
ESF#10
ESF#11
ESF#12
ESF#13
ESF#14

ESF #15

Autonomous
Underwater
Vehicles (AUVs)

14%

16%

7%
21%

17%
29%

14%

27%
21%
6%
12%
8%
15%
29%

18%
40%
20%
13%

25%

15%

30%
100%
100%

Centers for
Disease Control
and Prevention (

CDC) COVID 19
status (
vaccination/
infection rate)

23%

29%

21%

100%
25%
33%

33%
7%
33%
20%
30%
13%
39%
25%
8%
24%
25%
27%
20%
27%
20%

25%

23%

50%

10%

Digital Coast

27%

28%

27%
36%

50%

25%
31%
29%

24%

27%
30%
19%
24%
17%
15%
10%

9%

13%
40%

50%
21%
50%
50%
10%

Drones

43%

35%

40%
79%
100%

37%
71%
100%

59%
33%
53%
52%
19%
24%
33%
62%
57%
50%
27%
40%
60%
60%

50%
100%

46%
100%
50%
50%
100%
100%

Emergency
Support Function
(ESF) 10 Resource

Advisors

37%

36%

40%
36%
100%

50%
43%
14%
50%

38%

40%
24%
19%
39%
17%
15%
38%
25%
18%
20%
80%
20%

25%
59%

20%
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Q14: Which of the following specific digital response and planning tools/products would you like in the upcoming summit? (Select all that apply)

Environmental

Response NOAA Center for
Management Operational NOAA Marine
Applicati Health and Human Integrated Ocean . .
pplication Safety (HHS) ob ing Syst Oceanographic Debris Program
(ERMA) Emergency H a e‘tyl tat nglsmgrgs em Products and Emergency
Support Function ospitalstatus ( ) gliders Services (CO-OPS)  Response Guides
(ESF) 10 products
Dashboard
Overall 50% 10% 15% 33% 28%
Orgor NOAA 51% 9% 20% 41% 28%
Agency Type cunty or Municipal
State or Territory 53% 13% 27%
Other Federal 50% 21% 14% 21% 36%
Other Type
Line Office  NESDIS 50% 100%
NMFS 50%
NOAA Staff Office or Other
NOS 59% 11% 19% 41% 30%
NWS 29% 57% 57% 14%
OAR 50%
OMAO 33% 33%
Not Applicable 52% 14% 7% 21% 34%
Region Alaska 33%
Caribbean 53% 13% 33% 33%
Gulf of Mexico 48% 9% 18% 39% 27%
Mid-Atlantic 31% 6% 6% 19% 13%
National 52% 9% 12% 33% 27%
Northeast 33% 8% 25% 33%
Pacific Islands 23% 31% 23%
Southeast 43% 14% 19% 43% 19%
West 25% 25%
ESF ESF#1 45% 9% 45% 9%
ESF #2 40% 20% 20%
ESF #3 80% 20% 27% 47%
ESF #5 40% 13% 13% 60% 33%
ESF #6
ESF #7 25% 25% 25% 75% 50%
ESF #8
ESF #9 50% 25% 75%
ESF#10 69% 5% 18% 33% 23%
ESF#11 50% 50%
ESF#12 50%
ESF#13 30% 30% 40% 30%
ESF#14 100% 100%

ESF #15 100% 100%
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Q14: Which of the following specific digital response and planning tools/products would you like in the upcoming summit? (Select all that apply)

NOAA
Navigation
Response Teams NOAA Rgsponse Remo_’cg S_ensing Vgssel and
(NRT) Asset Directory Division Debris Response Other N
coastal/port (NRAD) photogrammetry (vVaDR)
survey products
Overall 30% 24% 33% 39% 3% 104
Orgor NOAA 36% 30% 33% 36% 3% 69
Agency TYPe o unty or Municipal 100% 1
State or Territory 20% 13% 47% 53% 7% 15
Other Federal 14% 14% 21% 36% 14
Other Type 100%
Line Office  NESDIS 50% 100%
NMFS 50% 50%
NOAA Staff Office or Other 25%
NOS 43% 31% 37% 39% 4% 54
NWS 29% 14% 29% 14%
OAR 50% 50% 50% 50%
OMAO 33% 33% 33%
Not Applicable 17% 10% 31% 48% 29
Region Alaska 33% 33% 33% 3
Caribbean 40% 33% 60% 73% 15
Gulf of Mexico 33% 30% 39% 52% 3% 33
Mid-Atlantic 25% 31% 25% 38% 6% 16
National 21% 24% 24% 27% 33
Northeast 33% 33% 42% 25% 8% 12
Pacific Islands 15% 8% 31% 15% 8% 13
Southeast 33% 29% 43% 48% 21
West 25% 25% 50% 25% 4
ESF ESF#1 45% 18% 36% 18% 11
ESF #2 20% 5
ESF #3 47% 13% 47% 53% 15
ESF #5 40% 20% 40% 20% 15
ESF #6 100% 1
ESF #7 50% 25%
ESF #8 100% 100% 1
ESF #9 25% 25% 25%
ESF#10 31% 26% 33% 54% 39
ESF#11 100% 50% 50%
ESF#12 50% 100%
ESF#13 60% 20% 30% 10

ESF #14 100%
ESF #15 100%
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Q15: How ready do you feel you and your family are for the next hurricane season or other major natural disaster?

Don’t know/Not

Very ready Somewhat ready Not very ready sure N
Overall 32% 62% 4% 2% 109
Orgor NOAA 31% 63% 4% 3% 72
Agency TYPe o unty or Municipal 100% 1
State or Territory 29% 71% 17
Other Federal 29% 64% 7% 14
Other Type 100%
Line Office  NESDIS 50% 50%
NMFS 100%
NOAA Staff Office or Other 50% 33% 17% 6
NOS 31% 61% 6% 2% 54
NWS 25% 75% 8
OAR 50% 50% 2
OMAO 33% 67%
Not Applicable 32% 65% 3% 31
Region Alaska 33% 67% 3
Caribbean 13% 80% 7% 15
Gulf of Mexico 39% 58% 3% 88}
Mid-Atlantic 25% 69% 6% 16
National 26% 63% 9% 3% 35
Northeast 31% 69% 13
Pacific Islands 43% 57% 14
Southeast 23% 73% 5% 22
West 25% 75% 4
ESF ESF#1 27% 55% 9% 9% 11
ESF #2 40% 60% 5
ESF #3 33% 67% 15
ESF #5 20% 67% 7% 7% 15
ESF #6 100% 1
ESF #7 50% 25% 25%
ESF #8 100% 1
ESF #9 25% 75%
ESF#10 31% 69% 39
ESF#11 100%
ESF#12 50% 50%
ESF#13 30% 60% 10% 10
ESF#14 100%

ESF #15 50% 50%
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Q16: Which of the following items do you currently have that would help you prepare for the next hurricane season or other natural disaster?
(Select all that apply)

Copies of important

A planning checklist An evacuation plan Cash documents
Overall 42% 45% 55% 62%
Orgor NOAA 43% 51% 54% 61%
Agency Type county or Municipal 100% 100% 100% 100%
State or Territory 41% 29% 59% 65%
Other Federal 36% 36% 57% 64%
Other Type 100%
Line Office  NESDIS 50% 50% 50%
NMFS 100%
NOAA Staff Office or Other 80% 80% 60% 80%
NOS 44% 50% 52% 56%
NWS 38% 38% 50% 75%
OAR 50% 50% 100% 100%
OMAO 67% 67% 67% 33%
Not Applicable 39% 35% 58% 68%
Region Alaska 33% 67% 67% 100%
Caribbean 40% 27% 47% 60%
Gulf of Mexico 39% 58% 73% 70%
Mid-Atlantic 31% 31% 56% 50%
National 50% 50% 50% 59%
Northeast 15% 38% 54% 54%
Pacific Islands 50% 57% 71% 86%
Southeast 45% 50% 50% 64%
West 25% 50% 75% 100%
ESF ESF#1 60% 70% 80% 70%
ESF #2 60% 60% 80% 100%
ESF #3 40% 40% 60% 67%
ESF #5 50% 71% 57% 86%
ESF #6 100% 100% 100% 100%
ESF #7 75% 25% 50% 50%
ESF #8 100% 100% 100% 100%
ESF #9 33% 33% 67% 67%
ESF#10 49% 49% 68% 70%
ESF#11 50% 100% 50%
ESF#12 100% 100% 100% 100%
ESF#13 40% 40% 70% 70%
ESF#14 100% 100% 100% 100%

ESF#15 100% 100% 100% 100%
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Q16: Which of the following items do you currently have that would help you prepare for the next hurricane season or other natural disaster?
(Select all that apply)

Extra food Extra water Other None of the above N

Overall 62% 61% 11% 2% 106
Orgor NOAA 57% 58% 9% 3% 69
Agency TYPe o unty or Municipal 100% 100% 1

State or Territory 71% 76% 24% 17

Other Federal 71% 50% 14% 14

Other Type
Line Office  NESDIS 50% 50% 50%

NMFS 100% 100%

NOAA Staff Office or Other 80% 80% 20%

NOS 58% 58% 8% 2% 52

NWS 38% 50% 13%

OAR 100% 100% 50%

OMAO 33% 33%

Not Applicable 71% 65% 16% 31
Region Alaska 67% 100% 33% 3

Caribbean 60% 60% 13% 15

Gulf of Mexico 61% 67% 12% 33

Mid-Atlantic 50% 56% 13% 6% 16

National 63% 59% 6% 32

Northeast 46% 38% 15% 8% 13

Pacific Islands 64% 79% 36% 14

Southeast 59% 59% 9% 22

West 75% 100% 25% 4
ESF ESF#1 50% 60% 10% 10

ESF #2 80% 80% 5

ESF #3 73% 53% 7% 15

ESF #5 64% 57% 14% 7% 14

ESF #6 100% 100% 1

ESF #7 25% 25%

ESF #8 100% 100% 100% 1

ESF #9 67% 67%

ESF#10 70% 68% 3% 3% 37

ESF#11 100% 100%

ESF#12 100% 100% 50%

ESF#13 60% 70% 10

ESF#14 100% 100%

ESF#15 100% 100%
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Q17: Have you ever had to evacuate from your home because of a hurricane?

Yes No N
Overall 37% 63% 109
Orgor NOAA 42% 58% 72
Agency TYPe o unty or Municipal 100% 1
State or Territory 29% 71% 17
Other Federal 29% 71% 14
Other Type 100%
Line Office  NESDIS 100%
NMFS 50% 50%
NOAA Staff Office or Other 33% 67% 6
NOS 46% 54% 54
NWS 25% 75% 8
OAR 50% 50% 2
OMAO 100%
Not Applicable 29% 71% 31
Region Alaska 33% 67% 3
Caribbean 40% 60% 15
Gulf of Mexico 52% 48% 88}
Mid-Atlantic 38% 63% 16
National 26% 74% 35
Northeast 23% 77% 13
Pacific Islands 14% 86% 14
Southeast 55% 45% 22
West 50% 50% 4
ESF ESF#1 18% 82% 11
ESF #2 40% 60% 5
ESF #3 53% 47% 15
ESF #5 20% 80% 15
ESF #6 100% 1
ESF #7 100%
ESF #8 100% 1
ESF #9 25% 75%
ESF#10 36% 64% 39
ESF#11 50% 50%
ESF#12 100%
ESF#13 50% 50% 10
ESF#14 100%

ESF #15 100%
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Q18: Was there ever a time where you did not evacuate your home because of a hurricane but wish you had?

Yes No N
Overall 14% 86% 107
Orgor NOAA 13% 88% 72
Agency TYPe o unty or Municipal 100% 1
State or Territory 18% 82% 17
Other Federal 17% 83% 12
Other Type 100%
Line Office  NESDIS 100%
NMFS 100%
NOAA Staff Office or Other 17% 83% 6
NOS 15% 85% 54
NWS 100% 8
OAR 50% 50% 2
OMAO 100%
Not Applicable 17% 83% 29
Region Alaska 100% 3
Caribbean 14% 86% 14
Gulf of Mexico 27% 73% 88}
Mid-Atlantic 6% 94% 16
National 6% 94% 35
Northeast 100% 12
Pacific Islands 100% 14
Southeast 29% 71% 21
West 25% 75% 4
ESF ESF#1 9% 91% 11
ESF #2 20% 80% 5
ESF #3 21% 79% 14
ESF #5 13% 87% 15
ESF #6 100% 1
ESF #7 25% 75%
ESF #8 100% 1
ESF #9 25% 75%
ESF#10 16% 84% 37
ESF#11 100%
ESF#12 50% 50%
ESF#13 20% 80% 10
ESF#14 100%

ESF #15 100%
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Q19: When you had to evacuate your home because of a hurricane, how easy or difficult was it to perform your work assignments?

Very easy Somewhat easy SomPfWhat Very difficult Don’t k.nOW/NOt N
difficult applicable
Overall 10% 20% 35% 18% 18% 40
Orgor NOAA 13% 23% 30% 20% 13% 30
Agency Type siate or Territory 80% 20% 5
Other Federal 25% 25% 25% 25%
Line Office  NMFS 100%
NOAA Staff Office or Other 50% 50% 2
NOS 12% 20% 32% 20% 16% 25
NWS 50% 50% 2
OAR 100% 1
Not Applicable 11% 56% 11% 22% 9
Region Alaska 100% 1
Caribbean 33% 50% 17% 6
Gulf of Mexico 6% 35% 24% 24% 12% 17
Mid-Atlantic 17% 33% 33% 17% 6
National 22% 22% 33% 22% 9
Northeast 67% 33%
Pacific Islands 100% 2
Southeast 17% 50% 8% 25% 12
West 50% 50% 2
ESF ESF#1 100% 2
ESF #2 50% 50% 2
ESF #3 13% 38% 13% 38% 8
ESF #5 33% 67% 3
ESF #9 100% 1
ESF#10 64% 14% 21% 14
ESF#11 100% 1

ESF#13 40% 40% 20%
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Q20: In your opinion, how long should you plan to be self-sufficient without access to electricity, gasoline, a grocery store, or pharmacy after a
major hurricane or other major natural disaster?

Overall

Orgor
Agency Type

Line Office

Region

ESF

NOAA

County or Municipal
State or Territory
Other Federal
Other Type
NESDIS

NMFS

NOAA Staff Office or Other
NOS

NWS

OAR

OMAO

Not Applicable
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF#1

ESF #2

ESF #3

ESF #5

ESF #6

ESF #7

ESF #8

ESF #9
ESF#10
ESF#11
ESF#12
ESF#13
ESF#14

ESF #15

3-6 days

22%

24%

12%
29%

50%
33%
22%
13%

33%
23%
33%
27%
27%
31%
26%
31%
7%
23%
25%
27%
20%
27%
20%

25%

23%
50%
50%
30%

7-10 days

32%

33%

29%
29%
100%
50%

17%
39%
25%

33%
26%
33%
27%
45%
25%
37%
38%
21%
32%
25%
45%
40%
20%
47%

75%

50%

36%

40%
100%
100%

11-14 days

22%

18%
100%
29%
21%

50%
17%
20%
13%
50%

29%

13%
21%

17%
15%
14%
32%
25%
9%
40%
27%
7%
100%

50%

26%

50%
20%

More than
14 days

21%

24%

24%
14%

33%
19%
50%
50%
33%
16%
33%
33%
6%
31%
20%
15%
57%
9%
25%
18%

27%

27%

100%

15%
50%

10%

No days,
would seek
shelter
elsewhere

Don’t
know/Not N
sure

2% 1% 109

1% 72

6% 17
7% 14

50%

54

3% 3% 31

15
33
6% 6% 16
35
13
14
5% 22

11

15
15

39

10
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Q21: In your opinion, how prepared is your official duty station (where you would normally go to work) for a major hurricane?

Overall

Orgor
Agency Type

Line Office

Region

ESF

NOAA

County or Municipal
State or Territory
Other Federal
Other Type
NESDIS

NMFS

NOAA Staff Office or Other
NOS

NWS

OAR

OMAO

Not Applicable
Alaska
Caribbean
Gulf of Mexico
Mid-Atlantic
National
Northeast
Pacific Islands
Southeast
West

ESF#1

ESF #2

ESF #3

ESF #5

ESF #6

ESF #7

ESF #8

ESF #9
ESF#10
ESF#11
ESF#12
ESF#13
ESF#14

ESF #15

Very prepared

29%

35%

6%
21%

50%

33%
33%
50%
50%
33%
16%
33%

39%
25%
29%
15%
29%
18%
25%
27%
20%
20%
33%

25%
100%
50%
28%

40%

Somewhat
prepared

46%

40%
100%
76%
43%
100%

50%
50%
41%
25%

67%
61%
67%
53%
42%
56%
46%
77%
57%
59%
50%
45%
80%
47%
40%
100%
50%

50%
41%
50%
100%
50%
100%
100%

March, 2022
Not very Not at all Don’t know/Not N
prepared prepared sure
11% 1% 13% 109
10% 1% 14% 72
1
18% 17
7% 29% 14
50%
50%
17% 6
9% 17% 54
13% 13% 8
50% 2
13% 10% 31
3
13% 33% 15
9% 9% 88
13% 6% 16
11% 14% 35
8% 13
7% 7% 14
5% 18% 22
25% 4
9% 18% 11
5
13% 20% 15
7% 7% 13% 15
1
25%
1
15% 15% 39
50%
10% 10
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Appendix B

2022 Hurricane Summit - Pre-Summit
Survey

INTRO

The 2022 hurricane season is quickly approaching, and while we may have many of the same
challenges this year, there may be new challenges as well as opportunities. NOAA will host the
third annual virtual NOS Hurricane Preparedness Summit focused on personnel (people),
mission, and infrastructure (PMI) to enhance our readiness and ability to support our partners.

As a valued member of the response, preparedness and recovery community, you were
identified by a member of the planning committee to provide feedback to help shape this year's
summit. Please provide the NOS Hurricane Preparedness Summit planning committee and the
2022 participants in the Hurricane Summit (April 20 & 21) with your thoughts and insights.
Thank you very much for your past participation and for again assisting us this year. Best!

Charlie Henry
Director, NOAA’s Gulf of Mexico Disaster Response Center

If you received this email, you will be receiving a registration invite in the very near future.
Q1 What is the name of your organization/agency?

(e.g. NOAA, Texas General Land Office (TXGLO), American Red Cross)
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Q2 If you work or are a contractor for NOAA, select your appropriate line office:

National Environmental Satellite, Data, and Information Service (NESDIS) (1)
National Marine Fisheries Service (NMFS) (2)

National Ocean Service (NOS) (3)

National Weather Service (NWS) (4)

Office of Marine & Aviation Operations (OMAO) (5)

Office of Oceanic & Atmospheric Research (OAR) (6)

NOAA Staff Office or Other NOAA Office (7)

Not Applicable (Does not work for or are a contractor for NOAA) (8)
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Q3 What region or state do you represent?

(Select all that apply)

Northeast (1)
Mid-Atlantic (2)
Southeast (3)
West (4)
Caribbean (5)
Gulf of Mexico (6)
Pacific Islands (7)
Alaska (8)

National (9)

Q4 Does ${e://Field/ ORG} have a hurricane preparedness/response plan?
Yes (1)
No (2)

Don't know/Not sure (98)
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Display This Question:

If Does ${e://Field/ ORG} have a hurricane preparedness/response plan? = Yes

Q5 Does ${e://Field/ORG} hurricane preparedness/response plan include provisions regarding
the COVID-19 pandemic?

Yes (1)

No (2)

Q6 Do you have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role
in hurricane response?

Yes (1)

No (2)
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Display This Question:

If Do you have a Mission Essential Function (MEF) or Emergency Support Function (ESF) role in
hurric... = Yes

Q7 Please select the ESF’s you work under.

(Select all that apply)

ESF #1: Transportation (1)

ESF #2: Communications (2)

ESF #3: Public Works and Engineering (3)

ESF #4: Firefighting (4)

ESF #5: Information and Planning (5)

ESF #6: Mass Care, Emergency Assistance, Temporary Housing, and Human
Services (6)

ESF #7: Logistics (7)

ESF #8: Public Health and Medical Services (8)

ESF #9: Search and Rescue (9)

ESF #10: Oil and Hazardous Materials Response (10)

ESF #11: Agriculture and Natural Resources Annex (11)

ESF #12: Energy (12)

ESF #13: Public Safety and Security (13)

ESF #14: Cross-Sector Business and Infrastructure (14)

ESF #15: External Affairs (15)
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®I don't know (98)
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Q8 Select the top five biggest challenges you anticipate for the 2022 hurricane season: (Select

up to five)

How to keep your people safe and maintain access to adequate protection (PPE,
COVID-19 testing, vaccines) during response activities (1)

Having enough qualified personnel to respond (2)

Access to funding to support hurricane response efforts, including additional

requirements due to the pandemic (3)

resources

Resource limitations (non-personnel) (4)

Staff safety during evacuations (5)

Continuity of Operations Planning (COOP) (6)

Return to pre-storm operational activities/capacity (7)

Managing the multiple aspects of pandemic related fatigue (8)

Management of staff and other resource capacity (9)

Unreliability or loss of utilities (power, internet, water, cell service) (10)

Facility readiness, preparedness, resilience, and response (11)

Being able to address impacts to tribal, territorial, state and/or federal trust
(12)

Establishing response guidance (on scene vs remote support) (13)

Agency COVID-19 guidelines and rules differ from state to state (14)

Differences between local/state/federal guidelines (15)

Coordinating deployment logistics (i.e., lodging, travel, testing) and response

efforts with partners (16)
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Coordination with and access to federal and/or state partner programs,
representatives, support or services (17)

Loss of partner relationships without face-to-face interactions (18)

Other (please specify) (19)
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for: (Select all
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that apply)

March, 2022

How to keep your people safe and maintain access to adequate protection (PPE,
COVID-19 testing, vaccines) during response activities (1)

Having enough qualified personnel to respond (2)

Access to funding to support hurricane response efforts, including additional

requirements due to the pandemic (3)

resources

Resource limitations (non-personnel) (4)

Staff safety during evacuations (5)

Continuity of Operations Planning (COOP) (6)

Return to pre-storm operational activities/capacity (7)

Managing the multiple aspects of pandemic related fatigue (8)

Management of staff and other resource capacity (9)

Unreliability or loss of utilities (power, internet, water, cell service) (10)

Facility readiness, preparedness, resilience, and response (11)

Being able to address impacts to tribal, territorial, state and/or federal trust
(12)

Establishing response guidance (on scene vs remote support) (13)

Agency COVID-19 guidelines and rules differ from state to state (14)

Differences between local/state/federal guidelines (15)

Coordinating deployment logistics (i.e., lodging, travel, testing) and response

efforts with partners (16)
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Coordination with and access to federal and/or state partner programs,
representatives, support or services (17)

Loss of partner relationships without face-to-face interactions (18)

Other (please specify) (19)

Q10 For any of the challenges you selected in the previous question, please briefly describe the
ONE mitigation strategy you have developed that you consider the most effective?
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Carry Forward Selected Choices from "Of the challenges listed below, please check any that you have

found mitigation strategies for: (Select all that app

Q11 Which of the following challenges is your most effective mitigation strategy referring to?

How to keep your people safe and maintain access to adequate protection (PPE,
COVID-19 testing, vaccines) during response activities (1)

Having enough qualified personnel to respond (2)

Access to funding to support hurricane response efforts, including additional
requirements due to the pandemic (3)

Resource limitations (non-personnel) (4)

Staff safety during evacuations (5)

Continuity of Operations Planning (COOP) (6)

Return to pre-storm operational activities/capacity (7)

Managing the multiple aspects of pandemic related fatigue (8)

Management of staff and other resource capacity (9)

Unreliability or loss of utilities (power, internet, water, cell service) (10)

Facility readiness, preparedness, resilience, and response (11)

Being able to address impacts to tribal, territorial, state and/or federal trust
resources (12)

Establishing response guidance (on scene vs remote support) (13)

Agency COVID-19 guidelines and rules differ from state to state (14)

Differences between local/state/federal guidelines (15)
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Coordinating deployment logistics (i.e., lodging, travel, testing) and response
efforts with partners (16)

Coordination with and access to federal and/or state partner programs,
representatives, support or services (17)

Loss of partner relationships without face-to-face interactions (18)

Other (please specify) (19)

Q12 For any of the challenges you previously selected, please briefly describe the ONE
mitigation strategy you have developed that you consider the most novel?
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Carry Forward Selected Choices from "Of the challenges listed below, please check any that you have

found mitigation strategies for: (Select all that app

Q13 Which of the following challenges is your most novel mitigation strategy referring to?

How to keep your people safe and maintain access to adequate protection (PPE,
COVID-19 testing, vaccines) during response activities (1)

Having enough qualified personnel to respond (2)

Access to funding to support hurricane response efforts, including additional
requirements due to the pandemic (3)

Resource limitations (non-personnel) (4)

Staff safety during evacuations (5)

Continuity of Operations Planning (COOP) (6)

Return to pre-storm operational activities/capacity (7)

Managing the multiple aspects of pandemic related fatigue (8)

Management of staff and other resource capacity (9)

Unreliability or loss of utilities (power, internet, water, cell service) (10)

Facility readiness, preparedness, resilience, and response (11)

Being able to address impacts to tribal, territorial, state and/or federal trust
resources (12)

Establishing response guidance (on scene vs remote support) (13)

Agency COVID-19 guidelines and rules differ from state to state (14)

Differences between local/state/federal guidelines (15)
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Coordinating deployment logistics (i.e., lodging, travel, testing) and response
efforts with partners (16)

Coordination with and access to federal and/or state partner programs,
representatives, support or services (17)

Loss of partner relationships without face-to-face interactions (18)

Other (please specify) (19)
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Q14 Which of the following specific digital response and planning tools/products would you like
in the upcoming summit? (Select all that apply)

NOAA Center for Operational Oceanographic Products and Services (CO-OPS)
products (1)

Digital Coast (2)

Environmental Response Management Application (ERMA) Emergency Support
Function (ESF) 10 Dashboard (3)

Vessel and Debris Response (VaDR) (4)

Remote Sensing Division photogrammetry (5)

NOAA Navigation Response Teams (NRT) coastal/port survey products (6)

Health and Human Safety (HHS) Hospital status (7)

Centers for Disease Control and Prevention (CDC) COVID 19 status
(vaccination/infection rate) (8)

Emergency Support Function (ESF) 10 Resource Advisors (9)

Integrated Ocean Observing System (I00S) gliders (10)

Drones (11)

Autonomous Underwater Vehicles (AUVs) (12)

NOAA Response Asset Directory (NRAD) (13)

NOAA Marine Debris Program Emergency Response Guides (14)

Other: (Please specify) (15)
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Q15 How ready do you feel you and your family are for the next hurricane season or other major
natural disaster?

Very ready (1)
Somewhat ready (2)
Not very ready (3)
Not ready at all (4)

Don't know/Not sure (98)

Q16 Which of the following items do you currently have that would help you prepare for the next
hurricane season or other natural disaster? (Select all that apply)

Extra food (1)

Extra water (2)

Cash (3)

Copies of important documents (4)

An evacuation plan (5)

A planning checklist (6)

Other (Please specify) (7)

® None of the above (8)
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Q17 Have you ever had to evacuate from your home because of a hurricane?
Yes (1)

No (2)

Q18 Was there ever a time where you did not evacuate your home because of a hurricane but
wish you had?

Yes (1)

No (2)

Display This Question:

If Have you ever had to evacuate from your home because of a hurricane? = Yes

Q19 When you had to evacuate your home because of a hurricane, how easy or difficult was it
to perform your work assignments?

Very easy (1)
Somewhat easy (2)
Somewhat difficult (4)
Very difficult (5)

Don't know/Not applicable (6)
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Q20 In your opinion, how long should you plan to be self-sufficient without access to electricity,
gasoline, a grocery store, or pharmacy after a major hurricane or other major natural disaster?

More than 14 days (1)

11-14 days (2)

7-10 days (3)

3-6 days (4)

2 days (5)

1 day (6)

No days, would seek shelter elsewhere (7)

Don't know/Not sure (98)

Q21 In your opinion, how prepared is your official duty station (where you would normally go to
work) for a major hurricane?

Very prepared (1)
Somewhat prepared (2)
Not very prepared (3)
Not at all prepared (4)
Don't know/Not sure (98)
Q22 Thank you very much for taking the time to complete this survey. If you have any questions

about the summit, please contact Katie Perry at the Coastal Response Research Center
(katie.perry@unh.edu).
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DISASTER RELATED TOOLS FROM NOS AND PARTNERS

NOAA and its partner agencies have tools that are useful during response to disaster events. Tools range from
those that help with internal NOAA coordination to large mapping tools such as ERMA and nowCOAST for
viewing large areas. In this document, a number of tools have been selected that are helpful during disaster
response. Please note some tools are for internal NOAA use only and require a NOAA login for access.

Note:
# = Requires a NOAA login

* = tools that have authoritative sources of information.

Authoritative Source: A source of data or information that is recognized by members of a Community of Interest
(COI) to be valid or trusted because it is considered to be highly reliable or accurate or is from an official
publication or reference.

OR&R

» ADIOS The Automated Data Inquiry for Oil Spills is NOAA's oil weathering model. It's an oil
spill response tool that models how different types of oil weather undergo physical and
chemical changes in the marine environment.

» ADV InfoHub The Abandoned and Derelict Vessel Information Hub is a central source of
information regarding ADVs and the policies surrounding them organized at the state level.
It explains how ADVs are handled by each coastal state creating a comprehensive look at the
subject.

* CAFE The Chemical Aquatic Fate and Effects database is a program used to estimate the fate
and effects of thousands of chemicals, oils, and dispersants. CAFE helps responders in their
assessment of environmental impacts from chemical or oil spills into an aquatic
environment.

* CAMEO Computer-Aided Management of Emergency Operations software suite is a set of tools
designed to assist emergency planning and response—especially for events related to
hazardous chemicals. There are four core programs in the suite: ALOHA (Areal Locations of
Hazardous Atmospheres) estimates threat zones for chemical spills, including toxic gas
clouds, fires, and explosions. CAMEO Chemicals provides critical response information and
physical properties about hazardous chemicals. CAMEOfm manages emergency planning
and response data, including facilities, chemical inventories, contact information,
transportation routes, past incidents, special locations of interest, and response resources.
MARPLOT (Mapping Application for Response, Planning, and Local Operational Tasks) is a
mapping tool used for assessing geospatial information for emergency incidents and
creating custom maps displaying data created in CAMEO.

DID WE MISS ANYTHING?
If you'd like to suggest an additional tool to be included in this document, please click here and complete our
tool suggestion form.


https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/adios.html
https://marinedebris.noaa.gov/resources/abandoned-and-derelict-vessels-info-hub
https://response.restoration.noaa.gov/oil-and-chemical-spills/chemical-spills/response-tools/cafe.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/chemical-spills/response-tools/cameo-software-suite.html
https://docs.google.com/forms/d/e/1FAIpQLSemt0QtiTLfHsTQSGUdADX2cnHp9GW37emWVOTflTazc514kw/viewform
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* DIVER Data Integration Visualization Exploration and Reporting (DIVER) allows users to
search and download a broad array of environmental characterization and project planning
data specific to geographic regions or activities.

* ERMA The Environmental Response Management Application is an online mapping tool that
integrates both static and real-time data, such as Environmental Sensitivity Index (ESI)
maps, ship locations, weather, and ocean currents, in a centralized, easy-to-use format for
environmental responders and decision makers. ERMA houses digital Area Contingency
Plans and oil infrastructure data for the region along with environmental data enabling
responders to quickly access relevant information during an incident. ERMA serves as
OR&R’s and NOAA's Homeland Security Program Office (HSPO) Common Operational
Picture during events.

» ESI Maps* Environmental Sensitivity Index maps provide a concise summary of coastal
resources that are at risk if an oil spill occurs nearby. Examples of at-risk resources include
biological resources (such as birds and shellfish beds), sensitive shorelines (such as
marshes and tidal flats), and human-use resources (such as public beaches and parks).

* GNOME General NOAA Operational Modeling Environment is the modeling tool the Office of
Response and Restoration (OR&R) Emergency Response Division uses to predict the
possible trajectory a pollutant might follow in or on a body of water, such as in an oil spill.

* Marine Debris Emergency Response Guides are response guidance documents aimed at
improving preparedness and facilitating a coordinated, well-managed, and immediate
response to acute waterway debris incidents.

» Marine Debris Tracker App is a smart phone application that allows for easy data recording of
marine debris found across the country.

* MDMAP Marine Debris Monitoring and Assessment Project is a citizen science initiative that
engages NOAA partners and volunteers across the nation to survey and record the amount
and types of marine debris on shorelines.

* NRAD# The NOAA Response Asset Directory (NRAD) is an internal all-hazards NOAA directory
that includes searchable information on physical assets and services which could be used or
in need of protection during response and recovery from disasters.

* ResponseLink# is an internal NOAA website which the Office of Response and Restoration
uses to share information during oil spills or other pollution response operations with
NOAA and our federal, state, and local government partners.

DID WE MISS ANYTHING?
If you'd like to suggest an additional tool to be included in this document, please click here and complete our
tool suggestion form.


https://www.diver.orr.noaa.gov/
https://response.restoration.noaa.gov/maps-and-spatial-data/environmental-response-management-application-erma
https://response.restoration.noaa.gov/esi
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome.html
https://marinedebris.noaa.gov/emergency-response-guides-and-regional-action-plans#pub-term-144
https://debristracker.org/
https://marinedebris.noaa.gov/monitoring-toolbox
https://responsedirectory.orr.noaa.gov/#/
https://responselink.orr.noaa.gov/login
https://docs.google.com/forms/d/e/1FAIpQLSemt0QtiTLfHsTQSGUdADX2cnHp9GW37emWVOTflTazc514kw/viewform
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CO-OPs

* Tides and Currents Map* displays locations of CO-OPS water level and meteorological stations.
From this map you can access real-time and historical data, station information, tidal
datums, tide predictions and other products for all available stations.

» Storm Quicklook provides a synopsis of near real-time oceanographic and meteorological
observations at locations affected by a tropical cyclone. It is initiated when a National
Weather Service (NWS) storm center issues a tropical storm or hurricane warning for the
U.S. or its island possessions and updated 4 times a day.

* Coastal Inundation Dashboard displays real-time and historical coastal flooding information
at CO-OPS tide gauges. Map layers include active tropical cyclone information, NWS coastal
flood forecast products and NOAA Sea Level Rise Viewer. Station markers "ping" when
water levels exceed NWS minor flood impact threshold.

* 1-Minute Tsunami Water Level Data map provides locations of all coastal tide gauges (CO OPS,
NTWC) configured to collect 1-minute water level data to support tsunami monitoring.
Recent earthquake information from USGS is displayed in red.

OCM

* Coastal Flood Exposure Mapper is an online visualization tool that supports communities that
are assessing their coastal hazard risks and vulnerabilities. It creates user-defined maps
showing the people, places, and natural resources exposed to coastal flooding. The current
geography includes the East Coast, Gulf of Mexico, and islands in the Pacific and Caribbean.

* Marine Cadastre A joint BOEM and NOAA initiative providing authoritative data to meet the
needs of the offshore energy and marine planning communities.

* Digital Coast is an online tool that provides coastal data, tools, training, and related
information that will be useful for coastal managers.

NGS

* Emergency Response Imagery* The imagery is acquired by the NOAA Remote Sensing
Division to support NOAA homeland security and emergency response requirements.

* NCAT The NGS Coordinate Conversion and Transformation Tool easily converts Latitude and
Longitudes into different formats.

DID WE MISS ANYTHING?

If you'd like to suggest an additional tool to be included in this document, please click here and complete our
tool suggestion form.


https://tidesandcurrents.noaa.gov/map/
https://tidesandcurrents.noaa.gov/quicklook.html
https://tidesandcurrents.noaa.gov/inundationdb/
https://tidesandcurrents.noaa.gov/tsunami/
https://coast.noaa.gov/floodexposure/#/splash
https://marinecadastre.gov/data/
https://coast.noaa.gov/digitalcoast/
https://storms.ngs.noaa.gov/
https://www.ngs.noaa.gov/RSD/rsd_home.shtml
https://www.ngs.noaa.gov/RSD/rsd_home.shtml
https://www.ngs.noaa.gov/NCAT/
https://docs.google.com/forms/d/e/1FAIpQLSemt0QtiTLfHsTQSGUdADX2cnHp9GW37emWVOTflTazc514kw/viewform
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0CS

* AWOIS The Automated Wreck and Obstruction Information System contains information on
over 10,000 submerged wrecks and obstructions in the coastal waters of the United States.
Information includes latitude and longitude of each feature along with brief historic and
descriptive details.

* Electronic Navigational Charts from NOAA provide the latest navigational aids for navigable
waters. Electronic Navigational Charts, which are vector versions of the charts, are available
in several formats, plus a map viewer.

* nowCOAST is a web mapping portal that provides spatially referenced links to thousands of
real-time coastal observations and NOAA forecasts. It is a planning aid for mariners, coastal
managers, HAZMAT responders, marine educators, and researchers, allowing for display of
real-time information for an area of interest.

* Navigation Response Teams (NRT) conduct hydrographic surveys to update NOAA's suite of
nautical charts. The teams are strategically located around the country and remain on call to

respond to emergencies, speeding the resumption of shipping after storms, and protecting
life and property from underwater dangers to navigation.

* Raster Navigational Chart (RNC) Viewer allows digital viewing of paper charts. These are also
available for download.

* Regional Navigation Managers is a clickable map that provides contact information for
Regional Navigational Managers that coordinate the Office of Coast Survey’s Navigation
Response Teams.

* United States Coast Pilot consists of a series of nautical books that cover a variety of
information important to navigators of coastal and intracoastal waters and the Great Lakes.
Issued in nine volumes, they contain supplemental information that is difficult to portray on
a nautical chart.

NATIONAL WEATHER SERVICE

* 2-Day Graphical Tropical Weather Outlook* This online satellite viewer by the National
Hurricane Center shows predictions for tropical cyclone activity for the next 48 hours for
both the Eastern North Pacific and the Atlantic.

DID WE MISS ANYTHING?
If you'd like to suggest an additional tool to be included in this document, please click here and complete our
tool suggestion form.


https://nauticalcharts.noaa.gov/data/wrecks-and-obstructions.html
https://nauticalcharts.noaa.gov/charts/noaa-enc.html
https://nowcoast.noaa.gov/
https://nauticalcharts.noaa.gov/customer-service/navigation-response.html
https://nauticalcharts.noaa.gov/charts/noaa-raster-charts.html
https://www.charts.noaa.gov/RNCs/RNCs.shtml
https://nauticalcharts.noaa.gov/customer-service/regional-managers/index.html
https://nauticalcharts.noaa.gov/publications/coast-pilot/index.html
https://www.nhc.noaa.gov/gtwo.php?basin=atlc&fdays=2
https://docs.google.com/forms/d/e/1FAIpQLSemt0QtiTLfHsTQSGUdADX2cnHp9GW37emWVOTflTazc514kw/viewform
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* NHC Active Storms* This online satellite viewer by the National Hurricane Center shows
positioning and intensity of current active tropical cyclones for both the Eastern North
Pacific and the Atlantic.

* NWS Enhanced Data Display (EDD) is a web mapping site with many weather and incident
related layers. Many of the layers are interactive for forecasts.

» Weather & Hazards Data Viewer This online mapping tool brings weather forecast
information and hazards planning data into the same location—helping managers monitor
storms and fire weather and visualize potential impacts. The weather forecast information
is provided by NOAA nowCOAST and the NOAA National Weather Service’s National Digital
Forecast Database.

FEDERAL PARTNER TOOLS

* Flood Event Viewer This interactive map provides viewable and downloadable flood event
data from the U.S. Geological Survey's Short-Term Network (STN) database.

* HAZUS-MH FEMA's Hazards U.S. Multi-Hazards is a nationally applicable, standardized
method that estimates potential losses from earthquakes, hurricane winds, and floods.
State-of-the-art GIS software maps and displays hazard data and estimates of damage and
economic losses to buildings and infrastructure. *Requires ArcGIS 10.x

» Hazards Data Distribution System (HDDS) Explorer This U.S. Geological Survey’s tool is an
event-based interface that provides a single point-of-entry for access to remotely sensed
imagery and other geospatial datasets as they become available during a response.

* Hurricane eMatrix This OSHA tool uses hazard exposure and risk assessment matrices for
individuals participating in hurricane response and recovery work based on the response
activity using activity sheets.

NGO PARTNER TooLS
» Coastal Resilience Mapping Portal The Nature Conservancy’s online mapping tool helps users

visualize future flood risks from sea level rise and storm surge.

» Surging Seas Climate Central’s web-based tool allows users to visualize areas potentially

affected by sea level rise and storm surge, down to the neighborhood scale.

DID WE MISS ANYTHING?
If you'd like to suggest an additional tool to be included in this document, please click here and complete our
tool suggestion form.


https://www.nhc.noaa.gov/cyclones/
https://preview.weather.gov/edd/
https://www.wrh.noaa.gov/map/
https://stn.wim.usgs.gov/fev/
https://www.fema.gov/flood-maps/products-tools/hazus
https://hddsexplorer.usgs.gov/
https://www.osha.gov/etools/hurricane
https://maps.coastalresilience.org/
https://sealevel.climatecentral.org/
https://docs.google.com/forms/d/e/1FAIpQLSemt0QtiTLfHsTQSGUdADX2cnHp9GW37emWVOTflTazc514kw/viewform
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