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Frequency = Every 10-14 years
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HES Process -Detailed

Intensity, speed, direction,
track (storm scenarios)

Basin characteristics

MEOWs
_—

oS HAZARD ANALYSIS
Upto 120 citical point
locations
==
Grid

Probabilty, Timing,
severity of storm surge.

Permanent and tourist
popubation data
projected to the
expected stufy. and
completion date.

Inventory of nstitutions

medical faclties and
their capacity.

US census data: number

of residents, mobile
homes, vehicles per
household

Waves, astronomical tides, rainfall
induced flooding (can be included in
stormsurge height, but are not
alculated by SLOSH)

Inundation Maps
(taking into account
ground elevation)

Probabilty, Timing,
severity of winds

Maximum inland extent
of winds

Pre-landall hazard times
for each critical point

VULNERABILITY
ANALYSIS

Evacuation Zones

Roadway
Socio-economic network
data (existing and

Evacuation Zones

Vulnerableinsttutional
and medical faciities

#of persons relying on
publictransportation in

Special emergency
transportation for

persons in private homes
| personsinprivatehomes

Evacuation Scenarios

Evacuation Scenarios.

Inundation maps

Vulnerable
population

Evacuation rate

TRANSPORTATION
ANALYSIS

Background
trafficdata

Clearance Time Tables (for
rent Evacuation Scenarios)

Evacuation Zone Map

Evacuation Road
etwork Map

Evacuating Vehicle
Tables
Evacuation Road
Network Link File
Evacuating vehicles
by Roadway segment
Dwelling unit data
Zone-to-Zone paths
0
Trip Tables by Storm
Scenario
Critical Roadway.

segments and
intersections

9% of vunerable and
nonwulnerable
population that will
evacuate undera range
of hurricane threat:

“Evacuation Rats

Inundation Maps.

Survey

Historical data
-

Data on pets
P

Demographic data
-

Storm scenarios.
-

‘When population will
leave n relation to an
evacuation order
“Evacuation Timing”

9% of vehicles that may be.
motor homes or towing
boats, campers
How population responds.

parameters

Evacuation response of
tourksts

sheker inventory and
capacity.

Hotel capacity

Dataon pets

Stormscenarios

BEHAVIORAL ANALYSIS

Probable destinations of evacuees,

9% of total number who would ga o

public shekers, remain in the area

with friends, remain n the area ina
hotel or leave the area

9% of available vehicles
that the evacuees will
use for hurricane
evacuation

SHELTER ANALYSIS

# of evacuees that wil
seek public shekcer for
each scenario

#of shelter spaces.
available shortfalls in
pacity

% of available
vehicles

Sheker assignment (Done.
after Transportation
analysis)

Required # Special needs
shelter capacity.

Pet shelter capadity needs
-

Probable

* Some urisdiction assume 100% participation
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<& Homeland EXisting HES Process is Expensive and

Analysis “As Is” Cost “To Be” Cost “As Is” Length
(months)

Hazard $60-$80k $33-$41k 6-16
Vulnerability $70-$100k $42.5-$60.5k 7-18
Behavioral $125-$160k $38-$50k 10-17
Shelter $35-$45k $10-S12k 3-8
Transportation $160-$230k $43.5-$61k 12-19
Total $450-$615k $123.5-$224.5k 38-78

Lengthy

“To Be” Length
(months)
3-8

13-30

The HES modernization
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.
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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.

o Hazard Analysis Evacuation Zone Evacuation Analysis
Storm Description .
Depe erS on the type of hazard Hazard analysisis used to generate an Generatlon Evacuation This module computes clearance times
analysis. inundation map that displays contours of Zones based on the affected population and Traffic Flow
water height. Several types of hazard This module generates evacuation zones, »{ evacuation zones and routes using the Real | Speed
analysis can be used within this module, routes, and endpoints given an inundation Time Evacuation Planning Model (Rte PM).
. including maximum envelope methods (e.g., hazard map, grid-point resolution, and an
MOM Lookup: category and tide MOMs and MEOWs) and probabilistic ) inundation height above which all grid- )
methods (e.g., PEOWs and P-Surge). Inundation points will be evacuated. Evacuation Clearance
MEOW Lookup: category, Map Routes > times
direction, speed, and tide MOM Lookup MEOW Lookup
Ps Lookub: ) Fetches MOMs Fetches MEOWSs Final
- urg_e_ ookup: date, time, and from NHC from NHC Evacuation ]
probability of exceedance i Evacuation
Endpomts> Zones
PEOW Generator: PEOW/P-MEOW
set of storm scenarios and weights P-Surge Lookup Generator
Fetches P-Surge Computes PEOWs

»m NHC and P-MEOWs
using SHERPA
In the new process, stakeholders can
Inundati . .
e wih e noneao| design evacuation zones and calculate
neherwilbe| clearance automatically and make real
.o.| time changes, reducing the number of

lyregions withinthis | jterations necessary for State and Local
approval. (DEMO)

Users will be able to choose
which models they want to
use, allowing flexibility and
local customization.
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We are partnering with the State of North Carolina to conduct a HES Tool Pilot Study. The
objective of the pilot is to use the HES Tool in parallel with NC'’s existing HES process,
gather feedback, compare outputs, understand the root cause of potential discrepancies
and continue the development of the tool.

» The NC HES was initiated in 2012, and is currently in
their final stages of transportation analysis

» NC EMs have provided all their data from
vulnerability and behavioral analysis

» We have used the tool to reproduce the results and
generate the clearance times

» NC’s Transportation analysis will be completed in
October, at which time we will be able to compare
the results




Kas H land o
8 Security NC Visit

Science and Technology

» The team visited NC EM office in Raleigh, NC

» We showed our progress to date, learned

iate of North Carolina more about their process, needs and pain
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» We demoed the HES tool with NC data for the Pamlico Sound

» Our calculated clearance time was 13h, while their 2002 HES
showed clearance time of 11h (discrepancy most likely due to
increase in population)

» We held a training session for using SHERPA and HES Tool
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Hazard
Analysis

v" Storm Conduct behavioral survey to calculate planning recommendations
information
v/ Basin ID
v MOMs at - : : Transportation
high tide Vulnerability Analysis Shelter Analysis Analysis
v' Above . -
sround v Percent of available v Shelter v Evacuation timing
level vehicles usage rates v Evacuation rate
v Above sea v" Determine flood X North v" Calculate clearance
level contours at the county Carolina times
level shelter v' Identify traffic
v Draw evacuation zones database routes
v' Identify affected critical v Potential areas of
infrastructure congestion
x Calculate : X Measures to
vulnerable/special relieve congestion
v Completed needs populations X  Specify evacuation
x  Not currently x Shadow evacuation end points
included

Current capability also includes the option for using MEOWSs and batch analysis that
provides a range of outputs giving the user greater understanding of uncertainty.
Additional capability also includes economic impacts modeling.
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We have recently begun our partnership with NYC Emergency Management to conduct
an additional HES Pilot Study. The objective of the pilot is to evaluate our HES tool,
especially in an urban environment with a high population density, gather user feedback,
and compare outputs against their updated HES process.

» NYC EM is currently updating their HES from the broader 2009 study

» NYC EMs have provided supporting documentation which we will use to
reproduce results and generate clearance times

» We are currently planning an on-site visit to update NYC EMs and receive
user feedback on the tool
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