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Geographic Information Systems
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= Captures, stores, displays and overlays spatial data into a digital
mapping platform




Geo-Enabled Planning

GIS facilitates: (1) SMARTER PLANNING, (2) BETTER RESPONSE,
and (3) FASTER RECOVERY by providing:

Visualization of assets, vulnerable populations and environments,
estimated impact areas and potentially affected infrastructure

- for optimal plan development and response personnel
preparedness

Scenario Analysis based on historic data and storm path potentials
- for better prediction on impacts, movement of resources and
affected populations

Situational Awareness through online mapping
- for quick sharing of common operating pictures cross-agency
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Geo-Enabled Planning

Dynamic Web Mapping through ArcGIS Online:

- Emergency management agencies are moving away from reliance on
static paper maps!

Users can interact with web maps, triggering planning factors that
may not have been otherwise considered

Cross-Facility or Agency access to and sharing of data and maps

EX am p | e: -y FEMA Region 1: Hurricane Information

iy ! R - - R
é;f Maps, data, and links related to hurricanes for Region 1.

FEMA owned by ccouncil_FEMA on May 11, 2015

Details &

** Enabled quick access to regional hurricane data
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FEMA GeoPlatform

Providing geospatial data and analytics in support of emergen Hurricanes and Typhoons
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FEMA USNG Viewer

FEMA's GeoPlatform Journal on work being done in reponse to the April, 2016 Houston Ar

FEMA's GeoPlatform Journal on work being done in response to the March, 2016 Texas ant
Flooding
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FEMA Region 1 Oper... [} W @ Hurricane of 1928 Time Path Hurricane Time Path Application

Hurricane of 1938 Scenario ar

1a. Hurricane Track Speed o

#

A notable characteristic of the September 8, 1938 to September 15, 1938
Hurricane of 1938 was how qugck|y it Layers: Hur_1938_ Symbolized_Path - Sustatined Winds (MPH)

moved up the coast. From Florida to m ¥ mw m

Connecticut was less than 18 hours.

Click the play button on the Time Slider
to animate the hurricane track and see
the storm track progess in daily

chunks.
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2. Max Sustained Winds Ran E; 157 - 200.

Maximum Sustained Wind (MPH) as modeled by HAZUS with the 1938

130-156
scenario. The dark red areas indicate sustained winds of 97 MPH.
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Hurricane of 1938 Scenario

5. Wind, Power and
Population Density

Wind Speeds: The red, blue, and
yellow color coded outlines show
geographic areas based on a range of
sustained wind speeds during the
Hurricane of 1938. A significant portion
of southern New England falls within
the area outlined by the red line,
indicating they endured at least 75 MPH
sustained winds.

Power Outage Exposure: The
selected wind categories correspond to
power industry terms. For the 75 MPH
+ range, the expectation is a Severe
Impact to Operations - meaning a
greater chance of power outages.

There are approximately 12,678,050
people in the Severe Impact to
Operations zone. This represents a
major planning factor for massive
power outages that could significantly
affect response operations.

Population Density: (ESRI) This map
shows the population density in the
United States in 2012. Population
density is calculated by dividing the
total population count of geographic
feature by the area of the feature, in
square miles. The area is calculated
from the geometry of the geographic
feature in projected coordinates. The
best use of this map is at the larger
scales (tracts and block groups). The
geography depicts States at greater
than 50m scale, Counties at 7.5m to
50m scale, Census Tracts at 200k to
7.5m scale, and Census Block Groups at
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Hurricane of 1938 Scenario
New Bedford, MA | Buzzards Bay, MA =
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Hurricane of 1938 Scenario

Coastal Inundation Overview Providence, Ri New Bedford, MA

3. Coastal Inundation

Coastal surge inundation was
estimated with the Hazus hurricane
model using the Hurricane of 1938 as a
scenario.

For Boston, the surge inundation was
estimated using a notional "Hurricane
Travis" scenario.

Zoom in to take a closer look, or click
on the Tabs across the top to focus on
one of several areas that would likely
experience major inundation.
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Hurricane of 1938 Scenario

4. Riverine Flooding

During the Hurricane of 1938,
significant rainfall caused major
flooding throughout the Connecticut
River Valley.

The Hazus flood model was run with
this scenario and that flood extent is
displayed here as well.

Zoom in to take a closer look, or click
on the Tabs to focus on one of several
areas that would likely experience
major flooding.
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Riverine Flooding
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Hurricane of 1938 Scenario

4. Riverine Flooding

During the Hurricane of 1938,

significant rainfall caused major
flooding throughout the Connecticut
River Valley.

The Hazus flood model was run with
this scenario and that flood extent is
displayed here as well.

Zoom in to take a closer look, or click
on the Tabs to focus on one of several
areas that would IiREl)l' experience
major flooding.
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4. Riverine Flooding

During the Hurricane of 1938,
significant rainfall caused major
flooding throughout the Connecticut
River Valley.

The Hazus flood model was run with
this scenario and that flood extent is

displayed here as well.

Zoom in to take a closer look, or click

on the Tabs to focus on one of several

areas that would likely experience
major flooding.
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Hurricane of 1938 Scenario

Hartford, CT Springfield, MA (area) Springfield, MA (detail) Northampton, MA
4. Riverine Flooding fio g | Gomvay ;

During the Hurricane of 1938,
significant rainfall caused major
flooding throughout the Connecticut
River Valley.
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Zoom in to take a closer look, or click
on the Tabs to focus on one of several
areas that would likely experience
major flooding.
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Hurricane of 1938 Scenario

4. Riverine Flooding

During the Hurricane of 1938,
significant rainfall caused major
flooding throughout the Connecticut
River Valley.

The Hazus flood model was run with
this scenario and that flood extent is
displayed here as well.

Zoom in to take a closer look, or click
on the Tabs to focus on one of several
areas that would likely experience
major flooding.
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Hurricane of 1938 Scenario

5. Scenario Inundation vs Planning Inundation

The tool to the right provides a way to compare the inundation modeled from the
1938 scenario and the maximum inundation modeled by US Army Corps of
Engineers, used by state EMAs for planning purposes.

<.-..-.-;§>

Massachusetts Inundation Zones vs. Scenario Modeled Inundation

Buzzards Bay Evacuation and Scenario Inundation

Overview

This map is showing two layers that you can
compare side by side

= The inundation that was modeled by
Hazus for the Hurricane of 1

scenario

+ The Hurricane Inundation Zones used by
Massachus Emergency Management

Click and drag the vertical bar left or right fo
"swipe" between the two layers. e

The bookmarks above will refocus the map
on key areas of interest
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New Bed ford

Modeled Hurricane MEMA Inundataion
of 1938 Inundation Zones

Falmouth

Hurricane Response Planning ] ¥ &
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Hurricane of 1938 Scenario

5. Scenario Inundation vs Planning Inundation
The tool to the right provides a way to compare the inundation modeled from the
1938 scenario and the maximum inundation modeled by US Army Corps of

Engineers, used by state EMAs for planning purposes.

B Facebook W Twitter & e

Massachusetts Inundation Zones vs. Scenario Modeled Inundation Hurricane Response Planning €1 W &

Buzzards Bay Evacuation and Scenario Inundation

N ENE

Cape Cod Canal

This area shows the Cape Cod Canal and the
Bourne Bridge. As you can see by swiping
between the two layers, the inundation from
the Hurricane of 1938 scenario is completely
contained by the MEMA Inundation Zones
number 1 and 2
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Corners

Buzzards
Bay

MEMA Inundataion
Zones

Modeled Hurricane
of 1938 Inundation

B s Bay Inundation Zones ‘Gray Gables

Monument
Beach

Esri, HERE, Delorme. INCREMENT P NGA USGS | Esn. HERE
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Hurricane of 1938 Scenario

5. Scenario Inundation vs Planning Inundation
The tool to the right provides a way to compare the inundation modeled from the
1938 scenario and the maximum inundation modeled by US Army Corps of

Engineers, used by state EMAs for planning purposes.
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Buzzards Bay Evacuation and Scenario Inundation

Cape Cod Canal

This area shows the Cape Cod Canal and the
Bourne Bridge. As you can see by swiping
between the two layers, the inundation from
the Hurricane of 1938 scenario is completely
contained by the MEMA Inundation Zones
number 1 and 2.
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Hurricane Response Courses of Action

Hurricane of 1938 Scenario
1 Current Course of Action

8. Courses of Action O State EOC Acti
This section describes broad courses of action to consider for hurricane respon: @ RRCC Level 3
planning. Each course of action is described and visualized in terms of the
geography and timing of the incoming hurricane and response operations,

The timing of the hurricane path has been medified to allow for more continuous
visualization and does not represent the timing of the Hurricane of 1938.
Newfoundland

er across the bottom to see what actions
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Hurricane of 1938 Scenario

9. Operational Decision Guides

By integrating the planning process and GIS, the Region 1 Operational Hurricane
Decision Guide was created. The guide has two formats:

1. The Region | Hurricane Response Decision Guide: Shown to the right, this tool
provides the user with a view of the geographi ion points and considerations
for each decision point. To illustrate how this is used, each decision point presents
the Hurricane of 1938 path as it enters into the dedsion point area.

2. Region | Operational Hurricane Response Decision Guide: Available at thi k,
this product uses the same format as the Decision Guide but also allows the user to
incorporate the forecast data from the National Hurricane Center to visualize the
predicted path of storms relative to the d on points.

These two tools represent operational decision support needs that are being
satisfied by virtue of the deliberate planning process.
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Region | Operational Hurricane Response Decision G

National Hurricane Center Forecast

How to Use This Guide

Layer Lust
~ Hurricane Response Decision Guide
Operational Layers
:, DeasonPoint 3

:, Decision Point 2

: Decision Point 1 - Alert
‘,_Deusmn Point 1

;.wwé'm:mnicane Farecast B
Conditions:

Hurricane/Ts in Caribbean or Gulf

AND 96 hours or more to forecasted impacts

+ | 2 Day Probability Outlook

+ | 2 Dav Probability Outlook Area o

Key Federal Decisions:

Accelerate or delay response actions

Determine Level of Response (low, medium, high)
Activate RRCC to Level 3

| 5 Day Probability Outiook
+ | 5Day Probability Outlook Area

v | AT1 Forecast Points

| AT1 Forecast Track

» | AT1 Forecast Cone

+ | AT1 Watch-Warning —

| AT1 Past Points

| AT1 Past Track

v | AT1 Best Cumulative Wind Swath

| AT1 Best wind Radii

v | AT1 Suriace Wind Field

v | AT1 Forecast Wind Radii

v | ATL Psurge

» | ATZ Forecast Points

v | AT2 Forecast Track

» ATZ Forecast Cona

3 ATZ Watch Warning

b ATZ2 Past Points

» ATZ2 Past Track

b | ATZ Best Cumulative Wind Swath
KL AT Pest Wind:Rads Decision Point 2 - Activate
» ATZ2 surfaca Wind Fiald

v | ATZ Forecast Wind Radii
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Decision Point 3 - Deploy
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