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Partner Agencies

NOAA / NWS Guam WFO
DHS / FEMA

Department of Defense
— Joint Region Marianas
— Naval Base Guam
— 36 Wing, Anderson Air Force Base
— Marine Corps Activity Guam

US Coast Guard Sector Guam

Non-Profit Organizations and Private Sector Partners
— Guam VOAD
— GHRA

USACE Honolulu Engineer District
Tsunami Ready / Storm Ready Committee
Guam Seismic Advisory Council

Hazard Mitigation Advisory Council

Guam Building Code Council

University of Guam
— Water and Environmental Research Institute of the Western Pacific
— College of Engineering

Guam Silver Jackets Member Organizations
GovGuam Agencies
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Program Goals

Hazard and Risk Assessment

Threat and hazard assessments, all hazards, support strategic planning and the Unified Coordination
Group (UCG)

Implementation of risk mapping discovery and related risk assessment initiatives

Tsunami Education and Preparedness
Enhanced community engagement
Expansion and sustainment of Tsunami Ready communities
Adoption of multi-year and integrated EM planning, training and exercises

Mitigation and Recovery
Potential mitigation actions are incorporated in the mitigation strategy
Restructure the Recovery Coordination Office TSUNAMI HAZARD ZONE

Enhanced capability of the Watch Office / Territory Warning Point ’!
R : : it

edundant tsunami alert warning capability IN CASE OF EARTHQUAKE, G0
PTWC products and NWS Guam WFO forecasts are understood T0 HIGH GROUND OR INLAND

Alert Warning and Response
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FY2018 NOAA/NWS Tsunami Activities Grant

FY2018 NOAA/NWS Tsunami Activities Grant —
— POP has been extended to August 31, 2021
— Tasks have been completed
— Ready for closeout
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FY2020 NOAA/NWS Tsunami Activities Grant

Task 1 - Tsunami Hazard Maps for Pago Bay Guam™ -
— UH is anticipated to request for a no cost extension

Task 2 - Collaboration between NTHMP members with PRiMO**

— If face-to-face, Guam is hosting PRIMO this year; Will request for reprogramming to support public outreach and
community education

Task 3 - Collaboration between NTHMP members with CNMI HSEM

Task 4 — Update and printing of Guam’s Tsunami Evacuation Maps

Task 5 — Improve community awareness and education on preparing for and responding to Tsunamis
Task 6 — Maintenance of TsunamiReady Program and sustaining warning dissemination

Task 7 - Travel to attend NTHMP Meetings, EM Representative***

—  Probably virtual meetings; Will request for reprogramming to support public outreach and community education
Task 8 - Travel to attend NTHMP Meetings, Science Representative***

—  Probably virtual meetings; Will request for reprogramming to support public outreach and community education
Task 9 — Technical assistance on Guam Tsunami Program and various aspects of Guam'’s hazards and risk
mapping and modeling***

— Anticipated to request for a no cost extension

Challenges:
—  Guam is still in Pandemic Condition of Readiness 1
— Mandatory quarantine, stay at home orders, and restriction of movement
— Local procurement and contract signing
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Proposed FY2021 NOAA/NWS Tsunami Activities Grant

Task 1 - Tsunami Hazard Maps, NeoWave Modeling —

Computational Domains for Sensitivity Test
Identify Critical Source Regions for Guam

AASZ

New Britaii
 Vanulatu

Model Validation

2011 Tohoku Tsunami

+  Self-consistent fault-slip model for the
earthquake and tsunami (Yamazaki, Cheung, and
Lay, JGR Solid Earth, 2018)
Good agreement with tide gauge measurements
at Apra Harbor

3 45 sm
Amplitude Spectrum (cm-s)

Apra Harbor
+2.5 min /

a 5 .
Elapsed Time (hours) Period (min)
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Maximum Sea-surface Elevation offshore of Apra Harbor, Guam
From Mw 8.5 earthquakes at Pacific Subduction Zones

Level-1 grid at
2-arcmin (~3500
m) from the
tsunami source
to Guam.

L ———_— S S
DEM Sources: B0 S0
30 arc sec GEBC
CE SHOALS LIDAR at 4 m reésolution;
at 5 m resoluti

R-hvdrc it-4 m-resolution
2008 US Navy and NOAA multibeam at 1 m resolution in Apra Harbor
Digitization of nautical charts for shallow areas in Apra Harbor

Sample Results based on the 2011 Tohoku Tsunami

Drawdo Current




Proposed FY2021 NOAA/NWS Tsunami Activities Grant

Task 2 — Social science in Tsunami Evacuation Plan

Task 3 - Collaboration between NTHMP members with PRIMO
Task 4 - Collaboration between NTHMP members with CNMI HSEM
Task 5 — Update and printing of Guam’s Tsunami Evacuation Maps

HAGATNA, GUAM

% TSUNAMIEVACUATIONMAP .~
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Proposed FY2021 NOAA/NWS Tsunami Activities Grant

Task 6 — Improve community awareness and education on preparing for and responding to Tsunamis
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Proposed FY2021 NOAA/NWS Tsunami Activities Grant

Task 7 — Maintenance of TsunamiReady Program and sustaining warning dissemination

Task 8 - Travel to attend NTHMP Meetings,
EM Representative

Task 9 - Travel to attend NTHMP Meetings,
Science Representative

Task 10 — Technical assistance on

Guam Tsunami Program and

various aspects of Guam’s hazards and

risk mapping and modeling

www.ghs.guam.gov
www.weather.gov/gum/




Proposed FY2021 NOAA/NWS Tsunami Activities Grant

Proposed Activities
National Preparedness Month — September 2021
Great Guam ShakeOut — October 2021
Earthquake Preparedness Week — Week of August 8, 2021
World Tsunami Day — November 2021
Tsunami Preparedness Week
Pacific Wave Exercise
Development of Tsunami Safety Products

Enhancement of Tsunami Preparedness Web Page in partnership with the Whole Community
Preparedness Program

Reproduction of Tsunami Evacuation Maps

Conduct Outreach and Education Campaign on preparing for and responding to tsunamis as a
community, including maritime community. Reproduction of Tsunami Outreach Products, such as:
Tsunami Wheels, Tsunami and Earthquake Ready Cards, Posters and Boat Owners Brochures, etc.
Conduct Tsunami Awareness Media Campaign.

Maintenance of TsunamiReady Program and sustaining warning dissemination (sirens and signages)
Support one (1) FTE, a Tsunami Specialist or Program Coordinator IV

Support travel to attend NTHMP Annual Meeting, and Mitigation and Education (MES) Subcommittee
Meeting. Support travel to collaborate between NTHMP members.

Develop an Earthquake Mitigation Plan
Develop a Tsunami Evacuation Plan
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Program Overview

Significant Current Initiatives and Projects
Establishment of great working relationship and communication line with key officials from

NTHMP, NWS Guam WFO, CNMI, State of Hawaii, etc., and other local agencies and organizations

Strategy re Scarce Resources

Leveraging across all grant programs and funding sources

Working with parallel programs

Working with agencies organizations with common missions, functions and goals
MOU/MOA between agencies

Mutual Aid Agreements between jurisdictions and with DOD

Emergency Management Assistance Compact (EMAC)

Planning

Guam Hazard Mitigation Plan

Earthquake Mitigation Plan

Guam Comprehensive Emergency Management Plan

Territorial EOC Standard Operating Procedures (SOP) and Checklists

TsunamiReady/StormReady Community’
Weather Ready Nation
Decision Support Services
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Program Overview

Significant Current Initiatives and Projects

Mapping and Modelling
— Contract Support
—  Guam GIS User Group
— Risk Mapping Initiatives — FEMA and Guam stakeholders
— NeoWave Modeling — Dr. Kwok Fai Cheung - University of Hawaii; Users Guide — Chip Guard
— Social Science in Tsunami Evacuation — Dr. Nate Wood, USGS
— Reuvisiting Guam’s Tsunami Hazard Zones

— Coastal Resilience Assessment, Tsunami Index — NOAA, National Fish and Wildlife Foundation, and University of
North Carolina in Asheville
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Program Overview

Significant Current Initiatives and Projects

Coastal Resilience Assessment, Tsunami Index — NOAA, National Fish and Wildlife Foundation, and University of
North Carolina in Asheville

Threat Index Community Asset Index Community Exposure Index
The Threat Index is a compasite layer to derstand which in their area. While The Community Asset Index is a composite layer that focuses on facilities and infrastructure important to help communities re spond

other threats may exist, for the purposes of this assessment, threats are defined as datasets following a major storm event. The index utilizes datasets that quantify the number of assets present—not their magnitude of
on the landscape. wulnerability or susceptibility to flood threats.

DRAFT S DRAFT : ! : DRAFT

By combining the Threat and Community Asset Indices, the Community Exposure Index identifies areas where communit
assets are exposed to flooding threats.

Commmunity Community

Threat Community Community Community Community Asset Index Exposure Index

index Asset Index Exposure Index Asset Index Exposure Index

Data Inputs (see next page for details

Sea level rise
‘Wave-driven flooding

Data Inputs (see next poge for detois 2 ions:
ata Inputs ) detoil e, @ Questions:

o Critical infrastructure i +  Does the Community Exposure Index map
Critical facilities b accurately reflect areas with community assets

Flood-prone areas Population density and that are exposed to flooding threats?

Areas of low slope - £

bbb Social vulnerability Yoark Are there certain places that don't look right or

|mpermesbie soils 7 FAL differ from what you would expect?

@ auestions:

© questions: Does this map accurately reflect areas with
dense population or socially vulnerable

« Dees this map accurately reflect areas with
communities?

flood-related threats?
In reviewing the following page, are there any

In reviewing the following page, are there any misming data lapats?

missing data inputs that contribute to floading
in Guam?

i Marine Index . Al
Terrestrial Index Fish & Wildlife Index
The Terrestrial Index considers species of greatest conservation need identified either under the U.S. Endangered Species Act or through the ‘The Marine Index cansiders coral reef, seagrass, and mangrove habitat extent as areas with high marine species richness and biodiversity. We i e o e e % "
Action Plan (GWAP). Far each maj we on critical habitat and habitat sultability to identify areas| also consider Essential Fish Habitat (EFH), critical habitat, and Marine Protected Areas. The study area extends to 30m depth. Areas with higher By combining tha Terrestrial and Marine In Meincléot identifies areas|mgortant for specias o
where species of canseruation need occur or are liely to occur. Once maps for each taxonomic group are developed, they are combined into a coral cover or areas with the presence of seagrass, mangraves, EFH, o Marine Protected Areas are ranked higher in the Marine Index. conservation concern.

single index for terrestrial and freshwater species. Other important habitat or conservation areas are also included. I ——y -
. - DRAFT . ' DRAFT S i{"
o [ + = ; .
Lo + =
i z a

Terrestrial Marine Fish & Wildife T Wk R ife
Index Index Index
Terrestral Warine Fish & Wildife Index Index Index
Index Index Index

Data INpUts (see next poge for details o
Data Inputs (see next page for details a Coral reaf extent & cover © ouestions:
‘Seagrass extent + Does the Fish & Wildlife map accurately reflect
o GWAP important terrestrial and nearshore marine
Important Bird Areas ' 3 habitats and/or conservation areas?
Key Biodiversity Areas COMMUNITY EXPOSURE ANALYSIS
Protected Areas Are there certain places that don't look right or

The assessment starts with an exposure analysis, which
Other Inputs differ from what you would expect?

combines information about where flood-related threats may
0 Question: impact important community assets.

¥ Exp two separate compos
©  Does this map accurately reflect known areas of w are generated. First, the Threat Index identifies flood related threats such
importance for terrestrial species of conservation :
o - ol as sealevel rse, storm surge, and flood-prone areas. Second, the
Community Asset Index identifies important community assets such as

| Ary:any Impostant habitst areas consplcuousty emergency response services, major roads, and areas of dense population

.
absent? Talafofo
In reviewing the following pages, are there any

missing data inputs?

.
Taiafers
e

4 assets are exposed to flooding threats,
I

Community Communtty
AssetIndex Exposure ndex

Preparing for the Virtual Workshop Webinars
r r l V % Ot Toloulig pages. pleada éuploses proliaisasy cuajiond sessiiatad
- L] - data source used to generate each draft index. Key questions are

highlighted throughout to give you a preview of the themes we will
d

u P
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Program Overview

Significant Current Initiatives and Projects, Continuation

Public Information
— Joint Information Center
— Social Media
— Seasoned PIOs and External Affairs Officers
— - Survey Conducted by NWS Guam WFO

Public Outreach and Community Education
— Social media (...WhatsApp)
— Virtual platform (workshops, TTX, summits...)
— Increased airtime on radio and TV
— Billboards
— Mass Mailing (electronically, US Postal Service)

Alert Mass Warning Notification

— State Warning Point SOP
State Warning Point/Watch Office
Guam Fire Department (GFD) E911 Dispatch Center
Guam Police Department (GPD) Tactical Communications Command
Mariana Regional Fusion Center (MRFC) - Guam

— All Hazards Alert Warning System
— Emergency Alert System (EAS)
— NOAA Weather Radio

— Alertus Technologies
Indoor and Outdoor Warning System
Integrator — at least 7 systems
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Program Overview

Significant Current Initiatives and Projects, Continuation
— Alertus Technologies

A LERTUS

UNIFIED FACILITY NOTIFICATION

866.425.3788 | WWW.ALERTUS.COM

Solution Overview

Alert Beacon®™

Digital Signage Override
Easil fertid ent on

k. Cable TV Override

e ! : ] : ’ Easil y
Alertus Des ] x o " . ~ § . all
Full ar partia

Qutdoor Notification
(Text-to-Speech)
Wid

Alert Display

EMERGENCY ALERT

[ e A ¢ / ] Public Address Speakers
— _ @ 2 "R (Text-to-Speech)
(TR Y [ - -
4 g /ﬁ‘ 3 vl - ! Drin im alerts to your

eliminates

VOIP Phones
Third Party Interoperability

c i :

Alertus App - 3 :

Sand ifications & 3 -

via mobile 2 @ s m | v ur | AR
Al

ThreatWatcher ~ CAP

www.ghs.guam.gov
www.weather.gov/gum/




Program Overview

Significant Current Initiatives and Projects, Continuation
— Alertus Technologies

e Saruen: ot el confines 12 Corporaie HO

Alertus Cloud Network Flow Diagram mb Mot Senvers el Fioe Ponel, Ache Diectry, ond Mabie Gty
s Inbound Thetbound ecternal taffics o Mlertes Sere

Frh k@i

Primary Locafion
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Challenges

On Policies, Program Requirements, Response Resources
Offices of Homeland Security and Civil Defense
Geographically isolated island jurisdiction
Capacity to address cost-share requirements

Period of Performance of the grant — 12 months
— Engineering and design
— Local procurement processes
— Contract development and signing
—  Permitting
— Labor and materials
— Property acquisition
— Environmental and Historic Preservation review processes and approval
Section 106 determination

Archaeological Assessment
Environmental Assessment

Others
— Sustainment and Maintenance
— Time Zone

www.ghs.guam.gov
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Thank you!
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