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to managing large wildland
and forest fires in California.
ICS is a standardized approach
to the command, control, and
coordination of emergency
response to incidents that
provides a common process
and under whose guidance
responders from multiple
agencies can work together
effectively. All response to
incidents in the United States
is required to follow ICS
tenets, and it has been accepted
as a best practice around the
world, including in various
forms throughout the GCC.
The Planning Section is the
component of ICS that is
responsible for collecting

and analyzing information,
which is instrumental for
properly managing an incident.
Analysis performed by the
Planning Section assists senior
leadership to make informed
decisions that translate into

plans of action to be used by
all responders. The Planning
Section works to establish
communications with local
governments to acquire
damage assessments within
their community, including the
extent of damage to residences,
commercial properties, and
critical infrastructure. Using
GIS technologies such as
standardized information
collection tools on tablets

and smart phones provides
uniformity and adds speed to
the data-collection process. In
addition, Global Positioning
Systems (GPS) can identify the
exact location of the damage
assessment, which enables the
capability to map locations and
determine extent of damage.
This then translates into an
understanding of the mass care
needs of the population and the
type of resources and recovery
required.

The State of New Jersey
suffered residential damage to
more than 100,000 homes, and
94 percent of reported damage
was from 129 municipalities
in the state. More than 11,600
Small Business Administration
loan applications were filed,
totaling more than US$758
million. More than 78,000
residents filed NFIP claims

for flood damage for a total

of more than US$3.1 billion

in claims. Ninety-six percent
of NFIP-reported flood
damage originated from 68
municipalities. While most of
New Jersey fared well in the
Hurricane Sandy aftermath,
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those areas that were hit
suffered severe damage.
Cyclones produce significant
death and destruction.
Populations need to be
properly warned of the
dangers, and, once the incident
has occurred, communities
require assistance to survive
and recover. The most
effective and efficient means
to provide this assistance
is established long before
such an incident occurs
through proper planning by
establishing the means to
develop situational awareness
and training a cadre of staff
who can determine the what,
the so what, and the what’s
next.

44
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and loans. The process of
collecting this data was slow
and was often impeded by
conditions created by the
disaster.

Power outages affected more
than 2.69 million customers,
and restoration of service was
a high priority in the initial and
ongoing response. The loss

of power created significant
issues that hampered
communications and delivery
of essential services. Not

only did a large proportion

of the states’ residents lose
power, but also businesses and
schools were closed, and major
facilities such as water and
wastewater treatment facilities,
hospitals, and police stations
used generators—if they had
them—to function. Service
stations also closed due to

lack of power, exacerbating
the demand for generators

and the requirement for fuel.
The resulting fuel shortage
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led to crisis situations that
impeded the provision of
basic human services; in many
municipalities, for example,
police, fire, EMS, and public
works departments ran out of
fuel for their vehicles.

Roadway washed away
connecting barrier island to
New Jersey mainland

These issues required the
need to acquire generators
capable of supporting large
facilities and fuel to support
not only generators but also
to sustain emergency services
and provide homeowners fuel
for their personal generators.
The New Jersey Office of
Emergency Management had
not only to locate fuel from
out of the state but also had
to prioritize where fuel and
generators should be placed
first.

When large areas of the state
suffer from these issues and a

shortage of resources ensues,
how do managers prioritize
distribution of these scant
resources? Again, the what, the
so what, and the what’s next
come into play.

Answering these questions
requires compilation of data
for analysis. The process

also requires making music
from noise. While we
discussed the importance of
developing essential elements
of information, focusing on
key pieces of information, we
did not discuss who has the
responsibility to conduct this
analysis. While the process is
a collective mission of all who
staff any emergency operations
center, the group with primary
responsibility for collection
and analysis of this information
is the Planning Section.

The Incident Command
System (ICS) was first
developed in the United States
in the late 1970s in response



New Jersey for Hurricane
Sandy. GIS mapping

assisted in defining facilities
most at risk, including key
residences and businesses;
critical infrastructure such as
power plants and water and
wastewater treatment facilities;
hospitals and schools; and
police, fire, and emergency
medical service (EMS)
stations. Furthermore, FEMA,
through the National Flood
Insurance Program (NFIP),
provided maps of flood-prone
areas and historical data on
property flooding insurance
claims as part of its mandate to
reduce the impact of flooding
on private and public structures
by providing affordable
insurance to property owners
and encouraging communities
to adopt and enforce floodplain
management regulations.
Analysis of this data—i.e.,
essential elements of
information —assisted

emergency managers in their
attempt to determine overall
potential storm impact.

This led to consequence
management solutions
projecting when to order
evacuations, how many
potential individuals would
evacuate, and how many
shelters would be required to
open. Less than 48 hours prior
to landfall and as the forecast
solidified, analysis revealed a
significant concern regarding
the state’s barrier islands, a
thin inhabited strip projected
to be completely flooded due
to storm surge. Mandatory
evacuations were urged —as
was the movement of police,
fire, and EMS equipment
projected to be destroyed in
the flood surge. Subject-matter
experts from the energy sector
projected a potential loss of
power to 3 million customers,
which caused concern as that
would mean a significant
recovery period of weeks for
restoration of power. This then
projected into a significant
requirement for generators and
a severe shortage of fuel.
Based upon these projections,
evacuations were ordered,
shelters were opened, assets
in danger were moved, and
projected resource needs were
pre-positioned.

Understanding the Impact,
the What’s Next

Hurricane Sandy made landfall
near Atlantic City on October
29,2012, at approximately 8
p.m. The 933-kilometer—wide
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storm produced 158 kph winds
as it moved northwest toward
the New Jersey coast as a
Category 1 hurricane. A new
state record was set for lowest
recorded barometric pressure
(an indicator of storm strength)
at 27.94 inches at landfall.
Hurricane Sandy’s impacts

on New Jersey included

high winds with hurricane-
force gusts, storm surge,

and significant rainfall.

Surge heights were “major

to record” —i.e., in the 2- to
3-meter range —along the
coast, resulting in major
inundation of coastal areas
and overrun barrier islands.
Rainfall amounts were up to 18
centimeters for most locations
in New Jersey.

Storm surge along the New
Jersey coast

Once the storm passed, the task
of the New Jersey Emergency
Operations Center (with
support from FEMA) was to
determine the extent of damage
to the state, what resources and
processes would be required

to support basic human needs,
and what would be required for
recovery and reconstruction.
The process of developing
situational awareness after the
disaster was more challenging
due to several factors such as
power and communications
loss, overwhelmed local
governments, and an overload
of incomplete data. FEMA
established Disaster Recovery
Offices where people and
businesses could seek support

Ayl Agloal agiygall Aegall Bl
2016 yi5 - (373) suall

B

F
J
ya iy =
==

46 N



B 47

storm.

The cascading effects of these
impacts —storm surge, heavy
winds, and flooding due to
rainfall —create injury and
death; collapse structures
that can require intense
search and rescue efforts;
destroy infrastructure and
essential services; deprive
the populace of power, water,
and food supplies; and have
an impact on the capabilities
of police, firefighting,

and emergency medical
services. The destruction of
homes creates significant
mass care considerations
regarding providing housing
and essential services. And
economic impacts such as
losses to businesses and the
costs of recovery contribute
to the reasons explaining
why cyclonic systems are so
devastating.

To understand the destructive
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mechanisms of cyclones,
analysts must make storm
surge and wind speed
projections along the coast—
the most likely areas to be
adversely affected —and then
project rainfall amounts both
along the coast and inland to
determine the potential for
flooding. To this end, the U.S.
Army Corps of Engineers
conducts engineering studies
on potential storm surge based
on the strength of cyclone
using the Saffir-Simpson scale.
The Sea, Lake, and Overland
Surges from Hurricanes
(SLOSH) model is a
computerized numerical model
developed by the National
Weather Service to estimate
storm surge heights resulting
from historical, hypothetical,
or predicted hurricanes by
accounting for atmospheric
pressure and cyclone size,
forward speed, and track data.
These parameters are used to

create a model of the wind field
that drives storm surge.

The SLOSH model consists

of a set of physics equations
applied to a specific locale’s
shoreline, incorporating unique
bay and river configurations,
water depths, bridges, roads,
levees, and other physical
features to provide storm surge
estimations that are mapped
using GIS tools. Together,
these mechanisms helped
define impacted areas in the
state.

Now we had to understand the
so what. If we estimate storm
surge at 2 to 5 meters, winds in
excess of 110 to 130 kph, and
rainfall in the range of 100 to
300 millimeters, what would
be the impact?

Consequence

(Or the So What?)

Historical data on past storm
impact was useful in projecting
potential consequences in



make sure of access to the right
data. When disasters occur,
many streams of information
can quickly overwhelm a
recipient. Think of lots of
musical notes played in no
particular order: banging
fingers on the keyboard of a
piano is using notes, but not
playing them in an orderly
sequence is just noise that
provides no pleasure and has
no purpose. Playing notes in a
particular order using certain
notes at certain times creates
a meaning and provides the
pleasure that we call music.
The process of establishing
order and pleasure and value
in data acquisition is called
developing essential elements
of information. This orderly
process of seeking specific data
for analysis is the process of
turning noise into music. We
can tell from our collective
experience that certain pieces

of information are more
important and helpful than
others. Our task is to define
what those important pieces
of information are and then
develop a process to ensure
we collect them—that is,
developing essential elements
of information.

On October 22,2012, the New
Jersey Office of Emergency
Management began full-

time staffing operations in
preparation for the potential
strike of Hurricane Sandy. The
immediate process initiated
was to conduct analysis to
determine the what, the so
what, and the what’s next of
the situation. This process of
analysis involved examining a
variety of information sources
to assess the potential impact

of the hurricane on New Jersey.

Understand the Threat
Understanding the threat is
important when conducting
analysis. Cyclones are among
the deadliest and costliest
natural disasters. In a list of
the top 10 deadliest natural
disasters in the world, cyclones
tally two incidents with nearly
800,00 total deaths. In the
United States, 6 of the 10 most
costly natural disasters were
cyclone incidents totaling
US$326 billion

Due to the severity of

a cyclone, emergency
management and civil defense
agencies confront myriad
challenges when preparing for
and responding to a cyclonic
strike. Cyclonic incidents

Awareness Ty

present three primary methods
for death and destruction:

* Storm surge is an abnormal
rise of water above historic and
predicted astronomical tides.
During Hurricane Ike (2008),
the surge moved inland nearly
30 miles in some locations

in southeastern Texas and
southwestern Louisiana.

Hurricane Katrina Storm
Surge

Before Hurricane Katrina (1.);
after Hurricane Katrina (r.)

* Change in air pressure
between intense low-pressure
systems associated with
cyclonic activity creates
dangerous high winds. The
Saffir-Simpson Hurricane
Wind Scale rates hurricanes
from 1 (less intense sustained
wind speed) to 5 (more intense
sustained wind speed) and

is one means of estimating
potential property damage.
Hurricanes reaching Category
3 and higher are considered
major hurricanes because of
their potential for significant
loss of life and damage.
Category 1 and 2 storms are
still dangerous, however, and
require preventative measures.
* Flooding is caused by heavy
rains associated with cyclonic
systems. Rainfall is typically
heaviest in proximity to the
cyclone center and in advance
of the eyewall rather than
after its passage. Usually,

the heaviest rainfall and the
strongest winds are associated
in the right front quadrant of a
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The Challenge of Developing
Situational Awareness during
Cyclonic Disasters

Or

Determining the What, So
What, and What’s Next

B 49

Emergency management and
civil defense agencies are
responsible for coordinating
response to a disaster. This
coordination occurs in a
centralized location —the
emergency operations center—
where information is gathered
and analyzed to determine the
impact or potential impact of
an incident, ascertain resource
needs, and establish priorities
for assigning resources where
they are needed most.

I was engaged in this process
while supporting the New
Jersey Office of Emergency
Management when Hurricane
Sandy struck the East Coast of
the United States in October
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2012. My experience in the
State Emergency Operations
Center and 2 weeks later in
the Joint Field Office working
with 2,600 Federal Emergency
Management Agency (FEMA)
staff was consistent with

the challenges that every
emergency operations center
around the world faces when
confronted with a dangerous
natural disaster: determining
the what, the so what, and the
what’s next.

The State of New Jersey is

the most densely populated

in the United States, with a
population of approximately 9
million people. Much of that
population is centered in the
urban areas in the northeast
part of the state near New York
City and coast of the Atlantic
Ocean coast. The unmet

needs of this large urban area
can quickly overwhelm the
capability to deliver services.

To coordinate the assistance
needed during disasters,

a critical function of the
emergency operations center is
to determine what is occurring,
the impact or the consequence
of what is occurring (the so
what), and the consequence
management or the plan to
respond (the what’s next).
Significant challenges,
however, impede the ability to
determine these three elements.

Essential Elements of
Information

The most immediate challenge
is access to data or information.
Typically, especially prior to

an incident, many sources of
data are available; however,
they are not always in a
centralized location. The first
task, therefore, is to determine
where information may be
found. The next challenge is to
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