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The hurricanes of 2004 and 2005 offer vivid evidence of the devastation that 
storm surge can inflict on coastal communities. Recognizing the importance of 
timely and accurate forecasts in reducing these impacts, the National Oceanic 
and Atmospheric Administration (NOAA) created an internal Storm Surge 
Leadership Team in November 2004 to assess the current state of storm surge 
models, information resources and decision-support tools.  
 
In January 2005, the Storm Surge Leadership Team convened a needs 
assessment working group consisting of individuals from the National Weather 
Service (NWS), the National Ocean Service (NOS), Sea Grant and the Federal 
Emergency Management Agency (FEMA). Its goal was to consult with state- 
and local-level users of storm surge forecasts to identify specific areas for 
improvement within NOAA’s models, decision-support tools and information 
resources. The team triangulated information from multiple data sources to 
identify strategically important areas where NOAA could strengthen its storm-
surge-related activities.  
 
The assessment included three phases of data collection and analysis. Phase I, 
consisted of a series of interviews with key professionals from government 
agencies, academia and the private sector. In Phase II, the working group 
collaborated with the Coastal Resources Center at the University of Rhode 
Island (URI) to develop and administer an on-line storm surge needs survey. A 
questionnaire was sent to 552 professionals who work on storm-surge-related 
issues. It was also distributed to additional users through the Association of 
State Floodplain Managers (ASFPM) and regional NWS Weather Forecast 
Offices (WFOs). URI received 254 responses to the on-line needs survey. 
Finally, in Phase III the team conducted focus group sessions with professionals 
from federal, state and local government agencies, academia, the private sector, 
and the media who worked on storm-surge-related issues. Sixty-one individuals 
representing ten states participated in focus group events held in Stamford, 
Connecticut; Cambridge, Massachusetts; and Panama City, Florida.  
 
The issues and needs identified by individuals who contributed input during all 
three phases were consolidated to develop a characterization of the most 
pressing storm-surge-related concerns. These findings are outlined in a report 
that was published by the NOAA Coastal Services Center in January of 2006 
(CSC 2006). This paper highlights some of the key findings from the storm 
surge needs assessment and illustrates how social science tools and data can be 
critical components of an overall approach to coastal hazards planning. 
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Current Knowledge about Storm Surge 
 

An important part of the storm surge needs assessment was gauging state and 
local users’ knowledge about storm surge and their use of existing tools and 
information. Respondents to the on-line questionnaire were asked to rate their 
own level of knowledge about storm surge, as well as that of the public, elected 
officials, and other professionals at their agency. Ninety-eight percent of 
respondents stated that they had some or extensive knowledge about storm 
surge. In contrast, these individuals indicated that the public and elected officials 
had considerably less knowledge. Thirty-five percent of respondents stated that 
public officials had either minimal or no knowledge about storm surge, and 57 
percent rated the general public’s understanding of storm surge as either 
minimal or no knowledge (CSC 2006).  
 
These disparities among managers, elected officials, and the public’s 
understanding of storm surge were reinforced during the regional focus group 
sessions. In both the Gulf of Mexico and Northeast workshops, participants 
consistently cited a need for new and innovative ways for displaying and 
disseminating storm surge forecasts so that coastal communities could better 
comprehend both their vulnerability to storm surge and the appropriate 
responses during storm events. These findings suggest a need for expanding 
outreach and education activities to ensure that policy makers and the public 
understand the threats and risks associated with flooding from storm surge.  
 
Data from both the on-line assessment and the focus groups pointed to the 
overuse of technical terminology and language, unclear graphical outputs, and 
confusion regarding where to access data as factors that limit the ability of the 
public and elected officials to understand the potential impacts from storm 
surge. For managers, inconsistency in the use of different vertical datums and 
the inability to precisely predict the locations that would be flooded during 
storm events constrain local and state agencies’ efforts to make informed 
decisions about issues ranging from land use permitting to evacuation during 
storm events. When asked about current outreach efforts, less than half the 
respondents thought that these activities were either moderately or very 
effective, and 20 percent stated there was either no outreach in their area or it 
was not effective at all (CSC 2006).  Participants in the focus group sessions 
frequently expressed a need for technical assistance on how to incorporate storm 
surge information into outreach and education activities. 
 
Rapid development and changes in the physical and social characteristics in 
coastal areas have significantly influenced the nature and extent of coastal 
flooding from storm surge. Nearly 60 percent of respondents to the on-line 
survey stated that information about coastal flooding from storm surge had not 
been updated regularly enough to account for these changes (CSC 2006). The 
Department of Homeland Security (DHS) Federal Emergency Management 
Agency (FEMA) map modernization effort is an important step forward in 
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addressing this deficiency in baseline information about the social and physical 
conditions on the coast. Results from needs assessment highlight the importance 
of cooperation between FEMA and NOAA to support the updating of maps and 
other tools used to plan for coastal flooding from storm surge.  
 

Varying Needs among Emergency Managers and Land Use Planners 
 
Findings from the needs assessment demonstrate the utility of storm surge data 
for a wide range of coastal and emergency management activities. Respondents 
to the on-line survey were asked to identify the management activities where 
information about storm surge was most critical. Individuals who identified 
themselves as emergency managers chose either pre-storm planning or 
emergency response as the most important applications. Alternatively, those 
respondents who were primarily involved with regional planning and extension 
activities chose a wide range of activities, with nearly half selecting land use 
planning as the most important application.  
 
These results illustrate that a broad range of management activities depend on 
storm surge information. Prioritizing needs based solely on input from one user 
group would not adequately capture the range of management and professional 
endeavors that rely on high-quality data about coastal flooding from storm 
surge. This finding highlights the utility of using social science tools such as 
surveys and focus groups to capture these types of nuances when developing 
new products, services and management activities. 
 
Overall, the needs assessment effort found that most users felt the current 
accuracy of storm surge information was sufficient, particularly for emergency-
related activities. Nonetheless, a greater degree of precision could have 
significant positive impacts in land use and other planning applications. During 
focus group discussions, it was clear that emergency managers were most 
interested in knowing whether a general area would or would not be flooded. 
However, land use planners were more concerned about precise flood 
predictions, since a slight difference could influence insurance and permitting 
decisions. Sixty-three percent of respondents involved in planning-related 
activities indicated that the level of detail found in the current storm surge 
information was not sufficient for these types of activities (CSC 2006).  
 

Interagency Collaboration 
 
Throughout all three phases of the needs assessment, management professionals 
indicated a need for increased collaboration among federal, state and local 
agencies. Results illustrate that a wide range of government agencies, private-
sector organizations and universities collect data related to coastal flooding from 
storm surge. Users felt that FEMA, NOAA, the U.S. Geological Survey 
(USGS), and the U.S. Army Corps of Engineers (USACE) needed to build upon 
existing partnerships to improve the delivery of storm-surge-related information.  
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More than 50 percent of respondents to the on-line survey felt that emergency 
managers either only “occasionally” or “never” worked together with land use 
planners. Data gathered from all three phases of the assessment highlight the 
need for closer ties between different types of managers. When asked how often 
emergency managers work together with individuals from the insurance industry 
on issues related to coastal flooding from storm surge, only 11 percent of 
respondents stated that they “always” or “often” worked together. Because 
insurance losses from storm surge flooding can be severe, NOAA may need to 
investigate ways to increase outreach and communication with these non-
traditional partners, whose use of storm surge data and decision-support tools 
could help minimize these impacts. By strengthening ties with the private sector, 
NOAA and other federal agencies may be able to increase the utility of their 
storm surge products and information resources. 
 

Outreach, Communication and Training 
 
Coastal flooding from storm surge directly threatens lives and property in 
communities across the U.S., illustrating the importance of both training state 
and local managers to use forecast and decision-support tools and developing 
targeted outreach products. Eighty-one percent of respondents to the on-line 
survey said they were interested in receiving additional training related to storm 
surge. These professionals clearly prefer having training conducted in their local 
area, but they also demonstrated support for receiving training via the Web or 
through CD-ROMs and workbooks.   
 
Participants in the focus group sessions echoed the need for additional training 
and emphasized that not only emergency managers should have access to this 
training, but also land use planners, the media and representatives from marine 
trade organizations. Forty-eight percent of respondents to the survey stated that 
they had received some type of training related to storm surge. These data 
suggest that there is a significant amount of unmet demand for storm-surge-
related training. Users suggested that NOAA examine ways to coordinate its 
capacity-building efforts with other federal, state and local agencies to ensure 
that all types of managers have the skills necessary to utilize NOAA-generated 
storm surge information and decision-support tools. 
 
Focus group participants who had attended training sessions at the NWS 
National Hurricane Center gave it high ratings. However, only 25 percent of 
respondents to the on-line survey had attended one of these trainings. The 
financial cost and time away from the office were cited as barriers limiting 
users’ participation in these courses. The training efforts of NWS regional 
WFOs were consistently cited as very effective in developing local capacity to 
understand and apply storm surge information for emergency-related decision-
making. Future efforts should build upon these successful activities. 
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In terms of content, findings from the assessment highlight a need for training 
on developing outreach activities so managers can better communicate storm 
surge information to the public. Respondents emphasized the importance of 
developing unique training modules for elected officials and the media, since 
these individuals play pivotal roles in both planning and emergency decision-
making. Many focus group participants felt that using visualization tools and 
developing outreach materials that draw upon data from historical storms would 
be effective ways to communicate the potential impacts from storm surge.  
 

Applying Social Science Tools to Assess Users’ Needs 
 

Findings from the needs assessment suggest that federal agencies may not fully 
understand all the needs of their customers unless they systematically gather 
input directly from state and local managers. A large number of respondents to 
the on-line assessment voiced their support for the needs assessment process in 
general. This positive feedback was echoed by focus group participants and 
illustrates a consensus that NOAA should continue to directly engage the users 
of its products and services as it seeks to develop new information resources and 
decision-support tools.  
  
In both the Gulf of Mexico and the Northeast, participants in the focus group 
sessions voiced an interest in further collaboration and a desire to establish 
closer regional ties. The needs assessment will not only help managers around 
the country understand the range of issues and needs related to coastal flooding 
from storm surge, but it also illustrates areas where increased cooperation could 
strengthen existing management activities. In this way, the work of the NOAA 
Storm Surge User Needs Assessment Working Group helped forward the 
improvement of storm-surge-related management by identifying key areas for 
NOAA to direct its internal technical resources while also supporting improved 
collaboration among a wide range of professionals working to minimize the 
impacts of storm surge on coastal communities.  
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