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FEMA Dam Safety Series 
Fact Sheet 1: Use of Emerging Technologies June 2018 
 

BACKGROUND 
Emerging technologies are being used to 
accelerate the real-time delivery of information 
for decision making on dam safety and 
emergency management, improve internal 
communications, provide more timely 
notifications to the public, and increase dam 
operational safety. Examples of the emerging 
technologies that were successfully used during 
Hurricane Matthew are:  
• Remotely operated cameras
• Drones
• Geospatially linked mass notification systems
• Advanced communication technologies

Purpose and Intended Audience 
This Fact Sheet shares examples of the successful use 
of emerging technologies for the dam emergencies that 
occurred during Hurricane Matthew in 2016. This Fact 
Sheet also provides information on actions that can be 
taken to reduce risks, improve emergency response, 
and improve communication related to dams. 
The intended target audience for this Fact Sheet 
includes federal, state, territory, and local officials; 
tribal leaders; county and city engineers, planners, and 
emergency managers; dam owners and operators; 
building and property owners near or potentially 
affected by a dam failure; and other interested 
stakeholders.

REMOTELY OPERATED CAMERAS 

Remotely operated cameras are unmanned 
stationary cameras that can send and receive 
data via a computer network or the Internet. 
Such cameras are typically installed at the dam 
site. Data from the cameras can be broadcast 
remotely without the need for on-site 
personnel. This capability is beneficial when it 
is too dangerous or impractical to have 
personnel at the dam. The real-time images 
can also be used to dispel rumors and 
misinformation about the condition of the dam 
during an evolving event. 

Examples of Actions Taken 
During Hurricane Matthew, Moore County, 
NC, officials activated a remotely operated 
camera focused on Woodlake Dam and 
streamed it live on the County’s website so all 
interested parties could see real-time 
conditions and activities at the dam. Officials 
from Bladen County, NC, which is 
downstream of Woodlake Dam, reported that 
the live stream was effective in facilitating 
communication about the dam and helped 
dispel incorrect information that was being 
reported by broadcast and social media in the 
County. The link to Moore County’s live feed 
was also shared on North Carolina’s State 
Preparedness and Resource Tracking 
Application (NC SPARTA) and the web-based 
emergency operations center (WebEOC) at the 
FEMA Regional Response Coordination 
Center (RRCC) to further facilitate 
communication and provide a common 
operating picture (COP). 
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DRONES 

 

Drones, also known as Unmanned Aerial 
Systems (UAS), are unmanned aircraft 
guided by remote control or onboard 
computers. They use aerial imaging to 
monitor areas that would be difficult or 
unsafe to access, and may be faster to 
deploy than traditional piloted planes. 

Drones are used to perform an initial visual 
assessment of the condition of a dam and 
related infrastructure. Drones can also be 
fitted with equipment to collect topographic 
data to detect changing conditions such as 
erosion or slope instability at or downstream 
of dams or within a dam breach inundation 
area. 

Examples of Actions Taken 
During Hurricane Matthew, officials from 
Moore County, NC, used a drone equipped 
with a camera to collect information on the 
conditions at Woodlake Dam. The 
information collected by the drone was 
compared with historical orthophotographs 
to identify structural damage at the dam. 

GEOSPATIALLY LINKED MASS NOTIFICATION SYSTEMS 

 

Recent innovations linking communications 
with geospatial data have enhanced the 
effectiveness of mass notification systems. 
These systems can facilitate efficient update 
of mass notification databases using 
geospatial data, such as dam inundation 
maps. In addition, a developing technology 
called geofencing can potentially be used to 
identify and notify members of the public 
who travel into or out of geographical areas. 
Geofencing uses global positioning system 
(GPS) and radio-frequency identification 
(RFID) technology to create responses when 

mobile devices pass through virtual 
geographical boundaries. 

Refer to Fact Sheet 2 of this series for 
additional information on mass notification 
systems. 

Examples of Actions Taken 
At the time Hurricane Mathew made 
landfall, the Wake County EOC used printed 
dam inundation zones to approximate areas 
for mass notification. Based on lessons 
learned from the event, Wake County loaded 
digital dam breach inundation zone 
geospatial maps into its new mass 
notification system the following March 
(2017). The use of digital dam breach maps 
improved accuracy and allowed rapid 
identification of areas for mass notification. 
In April 2017, Wake County experienced 
another threatened dam failure (Lewis 
Dam). Following this event, areas used for 
mass notification were expanded to include 
all areas within a land parcel, even if only a 
portion was in the inundation zone. 
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ADVANCED COMMUNICATION TECHNOLOGIES 

Web-Based Information Management 
Systems 
Web-based information management 
systems serve as collaborative and secure 
data repositories for real-time emergency or 
event-related information sharing. These 
systems are available commercially or can 
be developed internally. Access is provided 
to those with a need to use the system. 

Examples of Actions Taken 
Wake County, NC, used a web-based 
information management system to track 
dam conditions (alert status, pool height) at 
Lake Benson and Lake Wheeler, coordinate 
with the City of Raleigh (the dam owner/ 
operator), determine the status of protective 
actions, and document dam construction 
details and emergency action plans. 

 
 

North Carolina’s State Preparedness 
and Resource Tracking Application 
NC SPARTA is a web-based, password- 
protected application that provides a 
common operating picture (COP) for those 
who have access to it for emergency 
operations. A COP is a situational awareness 
application that supports collaborative 
planning and response using a shared data 
platform. North Carolina’s Department of 
Public Safety provides NC SPARTA access 
to federal, state, county, and local 
emergency managers with a need to use the 
system. 

Examples of Actions Taken 
During Hurricane Matthew, FEMA and 
North Carolina’s Department of Public 
Safety used NC SPARTA for disaster and 
emergency management operations to make 
data on dam incidents and failures and other 
information available to those who have 
access to the system, including the RRCC 
and others. 

 

 
 

 

Social Media 
The use of social media platforms, such as Twitter 
and Facebook, is evolving as a means for notifying 
the public about unfolding situations, for citizens to 
request information or alert officials about unfolding 
events or pertinent observations, and to help 
emergency managers develop situational 
awareness, from which they can develop a COP. 
Refer to Fact Sheet 2, Notification Methods, in this 
series for more detailed discussion of the use of 
social media in dam emergency response. 
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Other Fact Sheets in this Dam Safety Series 
Fact Sheet 2: Notification Methods 

Fact Sheet 3: Benefits of Pre-Event Exercises and Training  

Fact Sheet 4: Proactive Actions 

Fact Sheet 5: Benefits of Post-Event Data Collection for Dams 
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