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Science and Technology

The fourth National Hurricane Program (NHP) Technology
Modernization Working Group meeting has the following
objectives:

v

To show how the hurricane evacuation study (HES) process can be
automated resulting in reduced cost and execution time

To demo the progress of the new HES tool and gather feedback
To demo GeoSPAN/FASTMap tool that could be leveraged for

infrastructure considerations in planning and response

To give an overview of HURREVAC-X capabilities and architecture and
gather user feedback

To discuss transition plans for HURREVAC-X
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Homeland

X' Security Agenda
Science and Technology
O 9:30-9:45 Welcome, Introductions, Agenda
0 9:45-10:00 Review of WG Objectives and Activities to Date
0 10:00-11:00 HES Capability Overview, modeling tool demo and discussion
O 11:00-11:15 Break
O 11:15-12:00 GeoSPAN/FASTMap Demo and Discussion
O 12:00-1:00 Working Lunch: HURREVAC-X Capabilities Overview
d 1:00- 1:10 Break
0 1:10-2:00 Description of Software Architecture and Transition Plans
O 2:00-2:10 Break
O 2:10- 3:00 WG Feedback on Software Architecture and Transition Plans
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Science and Technology

» Working Group Purpose and Scope:

The primary purpose of the working group is to provide content, inform, and validate the NHP Preparedness
and Response Planning Guidance Document

» Roles and Responsibilities of Working Group Members:

v' Provide input to and validate the NHP Preparedness and Response Planning Guidance document
v" Review plans, evaluate progress, and provide feedback on the technology pilots

v' Help evaluate impact of proposed technology solutions, course correct modernization effort, and identify
new technology and policy gaps if applicable

v Serve as the interface between the emergency management community and program leadership for the
project

v" Pursue what is best for the NHP over an individual location or jurisdiction

» Overview of NHP Technology Modernization Effort:

v DHS S&T and FEMA are sponsoring modernization of technology components of NHP
v' Primary performers are MIT Lincoln Laboratory and Sandia National Laboratories

v" Working Group facilitated by Sandia National Laboratories

v NHP Technology Modernization Project has 7 focus areas:

- HURREVAC - Emergency Managers Decision Support Products
- Training - Resilience and mitigations
- NHP guidance and best practices - Metrics

Hurricane Evacuation Studies
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Science and Technology

» First Working Group meeting: Conference
Call in August, 2014

» Second Working Group meeting: in person,
held in Orlando in December, 2014

» Third Working Group meeting, held at NHC
February, 2015

Please continue to provide
feedback on the Working
Group activities and topics
we cover. For any questions
or feedback, please email
Jovana.Helms@sandia.gov
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The Guidance Document will be owned and developed by the Working Group.
It will leverage existing experience and knowledge in the community to
provide framework for regional, state and local emergency planners across
the program to help them develop localized hurricane response plans, hurricane
evacuation studies and post-storm assessments

NHP
Guidance
Document

Decision-making
processes,

considerations, Training
timelines and Best practices strategy and
constraints; for generating content
Technology insertion and updating
points |
I
Regional, State ; l:::;i‘il:; Training
and Local . Programs
Hurricane Studies
Response Plans, |
Processes and | |

ChecKlist;
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Science and Technology

Introduction

- Guidance Document Purpose
— Guidance Document Scope

- Program Background

NHP Operational Overview

- Roles and Responsibilities

— Operational Model

— Metrics

Planning and Preparedness

The Guidance Document is the core
purpose of the NHP TM Working
Group

- Hurricane Evacuation Studies
— Post-Storm Assessments

- Infrastructure

Real Time Hurricane Response

Decision Making Process: 72-48h hours pre-storm landfall
Decision Making Process: 48-36h hours pre-storm landfall

Decision Making Process: 36-24h hours pre-storm landfall
Decision Making Process: 24-12h pre-storm landfall
Decision Making Process: 12-0h pre-storm landfall
Training

- Recommended Training

10
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Guidance Document Format

Considerations for Staging

Once early evacuations begin,
the local population will begin
to inquire about their
evacuation—be prepared to
answer their questions and
publish a communication

channel for them to get these
answers.

Staging may have an unintended
effect of causing the local
population to begin to evacuate.
This population that is self-
evacuating should be monitored
and accounted for in the
evacuation plans. For example,
self-evacuees in zones that
won’t be impacted may use up
resources (e.g., fuel, road
throughput) that those in the

impacted zones may eventually
need.

Communicate and coordinate
with neighboring jurisdictions,
especially ones that share
evacuation routes, provide
mutual aid, and would be
indirectly affected by response
activities in your jurisdiction.

storm landfall
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figure 6 Advisory #

Technology Insertions for, and in addition to, HURREVAC—

A HURREVAC pilot is underway in the NHP Technology Modernization effort. This pilot, scheduled to
complete in 2015, will integrate additional tools and new features per EM feedback.

HAZUS is a FEMA software tool that estimates hurricane effects (HAZUS Wind model and SLOSH-SWAN
surge model), population impacts, infrastructure and economic damages and losses for hazards

including wind, rain and storm surge due to hurricanes. EMs use HAZUS results to inform mitigation
planning, response activities, and restoration and recovery.

11
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Operational Model is a diagram that shows
stakeholders, roles, decision support tools,
decisions and information flow, and hurricane
response timeline during a hurricane event. The
operational model has 4 swim-lanes: 3
represent different stakeholders and the 4t
represents storm timeline.

What questions can the Operational Model
help answer?

What is the value of the Operational

» What decisions are made, when, and by
Model?

whom?

» Which decisions are time critical?

» What data is communicated between > NHP le‘f_"derShlp can use t_he
el Operational Model to estimate
> When is the data used and by whom? return on its investments

> How do different parts of the program » Forlocal jurisdictions, the
I AL g Operational Model will provide a

standardized workflow that

represents best practices b
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Hurricane Evacuation Studies
Process

Intensity, speed, direction,
track (storm scenarios)

Basin characteristics
MEOWs

-
MOMs.

Up to 120 critical point
Tocations

Grid
— =

HAZARD ANALYSIS

Permanent and tourist
population data
projected to the Inventory of institutions
expected stufy and medical faciities and
completion date their capacity

US census data: number
of residents, mobile.
homes, vehicles per

household

Probability, Timing,
severity of storm surge

Waves, astronomical tdes, rainfall
induced floading (can be indluded in
storm surge height, but are not
calculated by SLOSH)

Inundation Maps
(taking into account
ground elevation)

VULNERABILITY
ANALYSIS

Probability, Timing,
severity of winds

Maximum inland extent
of winds

Pre-landfall hazard times
for each critial point

Evacuation Zones

o Co e o o o e 5 s o C S o C S s C D s C 5 s C 5 o C 5 o D 5 5 D 5 o D e e e e e e
Roadway
storm  Socio-economic network  Background
scenarios dota (existingand i data
future)

Evacuation Zones

Vulnerable institutional
and medical facilties

#0f persons relying on
public transportation in

Special emergency
transportation for

persons in private homes

Evacuation Scenarios

Evacuation Scenarios

Inundation maps

Vulnerable
population

Evacuation rate

TRANSPORTATION
ANALYSIS

Clearance Time Tables (for
different Evacuation Scenarios)
—_—

L

Evacuation Zone Map

Evacuation Road
Network Map

Evacuating Vehicle
Tables

Evacuation Road
Network Link File

Evacuating vehicles

by Roadway segment
Dwelling unit data
Zone-to-Zone paths

-

Trip Tables by Storm
Scenario

Critical Roadway
segments and
intersections

% of vulnerable and
nonvulnerable
population that will
evacuate under a range
of hurricane threat:
“Evacuation Rate”

Inundation Maps

Survey

% of vehicles that m:
Historical data

boats, campers
onstorm
parameters

Data on pets

When population will
leaven relation to
evacuation order
“Evacuation Timing"

an

ay be

motor homes o towing

How population responds.

Evacuation response of
tourists

Shefter inventory and
capacity

Hotel capacity

Data on pets

Storm scenarios

Demographic data

BEHAVIORAL ANALYSIS

% of total number who
public shelters, remain

Probable destinations of evacuees,

would go'to
in the area

with friends, remain in the areain a
hotel or leave the area

Storm scenarios
-
that the evacuee:

use for hurrica
evacuation

% of available vehicles

s will

SHELTER ANALYSIS

#of evacuees that wil
seek public shelter for
each scenario

#of sheter spaces
available/shortfalls in
capacity

% of available
vehicles.

Shelter assignment (Done
sportation
analysis)
Required # Special needs
shelter capacity.

Pet shelter capacity needs

Probable
destinations

* Somejurisdiction assume 100% particpation
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& Homeand Agenda
Science and Technology
O 9:30-9:45 Welcome, Introductions, Agenda
0 9:45-10:00 Review of WG Objectives and Activities to Date
O 10:00-11:00 HES Capability Overview, modeling tool demo and discussion
O 11:00-11:15 Break
O 11:15-12:00 GeoSPAN/FASTMap Demo and Discussion
O 12:00-1:00 Working Lunch: HURREVAC-X Capabilities Overview
d 1:00- 1:10 Break
0 1:10-2:00 Description of Software Architecture and Transition Plans
O 2:00-2:10 Break
O 2:10- 3:00 WG Feedback on Software Architecture and Transition Plans

20
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Science and Technology

HES modernization effort has 2 main objectives:
1. Automate and modularize existing process

Automation and modularization of existing HES process will result in cost and
time reduction for HES execution.

2. Add advanced modeling and simulation capabilities

Modeling and simulation capabilities will lead to more cost efficient
evacuations and increased public confidence — resulting in dollars saved and

lives saved, respectively.

21
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Science and Technology

w Homeland EXisting HES Process is Expensive and

Hazard $60-$80k $33-$41k

Vulnerability $70-$100k $42.5-$60.5k 7-18
Behavioral $125-$160k $38-550k 10-17
Shelter $35-$45k $10-$12k 3-8
Transportation $160-$230k $43.5-$61k 12-19
Total $450-$615k $123.5-$224.5k 38-78

Lengthy

Analysis As Is” Cost To Be” Cost “As Is” Length “To Be” Length
N SRR TR mhe HeS modernization

13-30

effort will result in cost
reduction of up to 72%
and time reduction of up

to 66%.

» By leveraging SHERPA, a web-based software framework that links different
models together, the HES process can be automated resulting in significant

cost and time savings.

» The user will still have full control and increased visibility into the process.

» The new HES process will allow for standardization, while still allowing
flexibility and customization at the local and state level.

» The new HES process will provide tools for easier coordination and

communication between stakeholders.

22
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& security  Modernized HES Process Overview

HES process will link three models together: Hazard Analysis, Evacuation Zone
Generator and Evacuation Analysis.
User will be able to interact with outputs of each individual model or run a full
simulation over a range of parameters.
The process will provide more data and insight for a fraction of cost and time.

Grid Resolution
Smallest unit for building evacuation zones.
Optionsare: census block, census tract, zip
code, and county.

Hazard Analysis

Storm Description
Depends on the type of hazard
analysis.

MOM Lookup: category and tide

MEOW Lookup: category,

direction, speed, and tide MOM Lookup

Fetches MOMs

P-Surge Lookup: date, time, and from NHC

probability of exceedance

PEOW Generator:

set of storm scenarios and weights P-Surge Lookup

Fetches P-Surge
ym NHC

Hazard analysisis used to generate an
inundation map that displays contours of
= water height. Several types of hazard

analysis can be used within this module,
including maximum envelope methods (e.g.,

MOMs and MEOWs) and probabilistic
methods (e.g., PEOWSs and P-Surge).

MEOW Lookup
Fetches MEOWs
from NHC

PEOW/P-MEOW
Generator
Computes PEOWs
and P-MEOWs
using SHERPA

Evacuation Zone
Generation

This module generates evacuation zones,
routes, and endpoints given an inundation
hazard map, grid-point resolution, and an
. inundation height above which all grid-

Inundation points will be evacuated.

Map

»
|

Evacuation
Zones

A 4

Evacuation
Routes

»
L

Evacuation
Endpoints
b

L

Inundation
ks with this inundation h
higher will be evd

Area of |
ly regions within this are
ev

In the new process, stakeholders can
design evacuation zones and calculate
clearance automatically and make real
time changes, reducing the number of
iterations necessary for State and Local
approval. (DEMO)

Evacuation Analysis

This module computes clearance times
based on the affected population and
evacuation zones and routes using the Real
Time Evacuation Planning Model (RtePM).

Traffic Flow
Speed

Clearance
times

Final
Evacuation
Zones

local customization.

Users will be able to choose
which models they want to
use, allowing flexibility and
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HES Demo
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X' Security Agenda
Science and Technology
O 9:30-9:45 Welcome, Introductions, Agenda
0 9:45-10:00 Review of WG Objectives and Activities to Date
0 10:00-11:00 HES Capability Overview, modeling tool demo and discussion
O 11:00-11:15 Break
O 11:15-12:00 GeoSPAN/FASTMap Demo and Discussion
O 12:00-1:00 Working Lunch: HURREVAC-X Capabilities Overview
d 1:00- 1:10 Break
0 1:10-2:00 Description of Software Architecture and Transition Plans
O 2:00-2:10 Break
O 2:10- 3:00 WG Feedback on Software Architecture and Transition Plans
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Please take some time to look at the
Operational Model Posters. Feel free
to add notes and feedback on the
posters.
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0 9:45-10:00 Review of WG Objectives and Activities to Date
0 10:00-11:00 HES Capability Overview, modeling tool demo and discussion
O 11:00-11:15 Break
O 11:15-12:00 GeoSPAN/FASTMap Demo and Discussion
O 12:00-1:00 Working Lunch: HURREVAC-X Capabilities Overview
d 1:00- 1:10 Break
0 1:10-2:00 Description of Software Architecture and Transition Plans
O 2:00-2:10 Break
O 2:10- 3:00 WG Feedback on Software Architecture and Transition Plans
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Included in HES Process

» Web/tablet-based mapping application
» Browses national infrastructure and emergency resources data

» Generates fully symbolized, publication-quality maps and reports of
assets

28
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5AC PASTHED Ve Query Bromser L+

o [Beas 30 .« Questions Addressed:
Ty T w'{” : " v/ What is the map or satellite imagery overlay of the
(e, W NN, infrastructure in context with the disruption area?
» - v" What is the listing, description, count, and total
capacity of the infrastructure assets at risk?

v" What are the attribute details of any infrastructure
asset on the map?

v" How can impacted assets and a disruption area be
rapidly visualized and identified?

Latestrieadines ) B3 wcoow [l wcrer @ forts & [ -
r 3 ) :

Table of Contents:
¢ Hospitals

o EP Generation Plants
o EP Substations

Hospitals

Total Number of Hospitals Having 50 Beds or More in the Inundation Zone Zone: 2

Legend

Number of Beds in the Inundation Zone Zone: 836
Power Plants

Megawatts [ Name |  Adress | Gty |State| Phome | tat | ton | Beds|

O s
JACKSONVILLE  FL 904-202-2000 30.315221 -81.664168 574
& 150 - 500 4-6 ft. (count: 1)
. 500 - 1000 SAVANNAH GA 912-356-2011  32.000837 -81.081091 262
. 1000 - 2000
EP Generation Plants
2000 +

Total Number of Power Generation Plants in the Inundation Zone Zone: 8

o Substations Power Generation Capacity (megawatts) in the Inundation Zone Zone:

Electric Transmission Lines Total

gelow  230kv Coal 624.80  368,171.00  0.17

Renew 172.00  84,550.00  0.20

230kv - 344kv Petro 13420  75404.00  0.18
—345kV - 499kV [Total | 93100 | 528,125.00 | 0.18 |

S00ky - 734kv
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GeoSPAN/FASTMap Demo
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» NHP Modernization Effort will provide modeling and
simulation capabilities to improve hurricane planning and
response.

v' EMs will be able to use computational models to dynamically
create and refine evacuation zones

v" There is potential for adding infrastructure vulnerability analysis
models into HES process

» Hurricane planners will be able to use one integrated HES

software platform, which will greatly reduce the cost and
time needed to conduct HESs.
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d 1:00- 1:10 Break
0 1:10-2:00 Description of Software Architecture and Transition Plans
O 2:00-2:10 Break
O 2:10- 3:00 WG Feedback on Software Architecture and Transition Plans

32



g Homeland
V Security

Science and Technology

THANK YOU FOR YOUR TIME AND
PARTICIPATION!



