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Executive Summary 

Project Background 

Hurricanes.gov is the primary web presence 
of the NHC and CPHC 1. Upon the threat of 
an approaching tropical storm, and espe-
cially in well-populated areas with internet 
readily available, the site receives a signifi-
cant amount of web traffic. Understanding 
the context, role, and relative influence of 
NHC’s website within the scope of its current 
and future users is necessary to derive effec-
tive recommendations for its improvement. 

This report presents the findings of two 
years of human-centered design research 
into improving and modernizing the web-
based delivery of hurricane risk information 
to better meet the needs of the public. 

Year 1 of the project focused on background 
research including several dozen interviews 
with hurricane experts, NOAA and NHC staff, 
and members of the public. We also con-
ducted an analysis of web traffic, literature 
review of tropical storm risk communication, 
and an evaluation of the current NHC web-

site according to best practices in user ex-
perience and weather risk communication. 

Years 2 focused on four specific areas of 
further research and design chosen in col-
laboration with NOAA and NHC staff. These 
included 1) Developing user personas and 
user journey maps for the NHC website; 2) 
Reviewing the information architecture of the 
website; 3) Evaluating the relationship be-
tween the NHC website and regional Tropical 
Forecast Office site; and 4) Identifying op-
portunities for localization of the website. 

The results of this work provide NOAA with a 
broad foundation for modernizing their web-
based hurricane risk communication products 
and services based on research-based evidence 
and a repeatable process. The intended long-
term outcome of this project is a public that is 
better informed about tropical cyclones, and 
better equipped to make more informed deci-
sions before, during, and after hurricanes. 

1 In most cases, when NHC is referred to in this document, CPHC is also included because 
hurricanes.gov provides operational forecasts from CPHC. 
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Executive Summary 

Key Findings 

• The “public” is not a monolithic entity.
Members of the public have a signif-
icant range of needs, abilities, and
contexts in which they might use hur-
ricane risk information. This means it
is comparably more complicated to
design for the public than for experts.

• In general, the public does not view
hurricanes.gov as a destination.
While they report high levels of trust,
they perceive the site and its con-
tent as being designed for experts.

• The public has less patience and is over-
all less motivated to use the NHC site than
core partners. They want to quickly find
answers to their questions without having
to click through to multiple pages or read
large amounts of text. They have been
accustomed to higher standards of UX than
the current hurricanes.gov site provides.

• Language and use of jargon are important
design considerations. The site relies heav-
ily on technical terms that are unfamiliar
to most members of the public, drastically
reducing its usability to this audience.By
providing easier handholds, such as con-
textual definitions of complex terms, NHC
can help users learn some of the complex

concepts behind hurricane forecasting 
while meeting their information needs. 

• The public expects the site to work on
mobile platforms, where the site does
not perform well. Mobile-first design
strategies can improve this situation
significantly, without requiring the devel-
opment of a dedicated mobile app.

• Improved UX design on hurricanes.gov
will help both the public and experts.
Anything the NHC does to improve
visual design, accessibility, or other-
wise conform to modern web design
standards will be useful to all users.
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Executive Summary 

Future Process 
Recommendations 

The NHC website has historically not received 
the necessary investments, including hiring 
specialized staff, needed to build and maintain a 
modern website that communicates the work of 
the organization on a level that is commensurate 
with the expertise the NHC deploys in its fore-
casting work. If direct communication with the 
public via hurricanes.gov is a priority for NHC, 
larger investments in this resource are necessary. 

Any further developments to the website would 
be enhanced by being part of an overall public 
communications strategy that includes tradi-
tional channels as well as social media and the 
website, and accounted for expert audiences 
and core partners as well as the general public. 

A public communications strategy should, 
amongst other things, situate NHC activities 
within the wider hurricane risk information 
ecosystem that includes other government 
agencies, the media, and the private sector. 

A clear mission statement for the NHC 
website, along with targets for measur-
ing success, would help the organization to 
justify investments needed for moderniza-
tion and future maintenance, help prioritize 
amongst competing opportunities for im-
provement, and track progress over time.  

The NHC should explore simple, so-called 
“discount” usability methods for testing 
changes to the website and gaining more 
feedback from members of the public. The 
web team at NHC has proved willing to ex-
periment with changes to the site based on 
feedback from core partners and made real 
improvements with relatively few resources. 
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Executive Summary 

Next Steps 

Increase investment in the site 
and internal capacity 
In order to design, develop, and maintain a 
modern website capable of meeting the com-
plex and varied information needs of the public, 
NOAA will need to both increase the amount 
of investment beyond current state and hire or 
develop more internal capacity in web design, 
user research, and web development. There 
are relatively few quick, low-cost, low-effort 
changes available to accomplish the needed 
structural changes and maintenance. Significant 
and sustained investment is necessary to create 
a digital presence for the public that effectively 
communicates the tremendous expertise of the 
NHC and the critical information they produce. 

Internally socialize findings of the report 
The research produced during this project should 
be disseminated and discussed with NOAA 
and NHC staff to develop shared understand-
ing around its findings and recommendations. 
Discussions or workshops should be facilitated 
to review and prioritize report recommendations. 
Final priorities can only be determined internally 
based on specific and evolving legal, budget, 
personnel, technological, and time constraints. 

Promote human-centered design within 
NHC and across NOAA and the NWS 
Research done using human-centered design 
stands to improve other NHC risk communication 
products beyond hurricanes.gov. This project 
can serve as a positive example for how human 
centered design can help government entities 
evaluate how to best communicate their work 
to the public. Future research should examine 
how the NHC, NWS, and NOAA, units within 
a broader government structure can align de-
sign efforts and provide more unified user ex-
perience across the organizational structure. 
Increasing the consistency and predictability 
of how different entities deliver content will im-
prove the user experience of each platform. 

Adopt contemporary visual design standards 
The role of effective visual design in com-
municating a sense of trust and authorita-
tiveness to the public was repeatedly raised 
in conversations with NOAA staff and public 
interviewees. As described in Appendix 12, 
relatively simple changes including modern 
typography, an updated color palette, and 
consistent page layouts would improve the 
site, even absent any additional changes. 
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Executive Summary 

Build for mobile 
Over half of site visitors during major tropi-
cal storms use mobile devices and tablets. 
Our interviews with members of the public, as 
well as nearly two decades of research in cri-
sis informatics, confirmed that mobile phones 
are a primary means of accessing information 
during emergencies. The NHC would benefit 
from “mobile first” design strategies that en-
sure online resources are usable regardless of 
which technologies are used to access them. 

Ongoing accessibility review & 
designing for different audiences 
There is a great diversity of current and potential 
users for the site. Given the responsibilities that 
NOAA and NHC have in delivering information 
to these users, an accessibility review should be 
part of any future design work for hurricanes. 
gov. Accessibility should be considered beyond 
Section 508 or WCAG 2.0 guidelines and include 
targeted content strategy based on different 
information needs of different audiences includ-
ing, for example, elderly populations or people 
who speak English as a second language. 

Develop a digital communication 
& content strategy 
Future web development should be guided by 
a clear digital communication strategy that 
is integrated with NHC’s overall communica-
tion approach. The information NHC is man-
dated to produce is highly complex, as are 
the needs of the great diversity of audiences 
it intends to reach. A new digital communica-
tion strategy should include a clear vision for 

what the role of NHCs digital presence is in 
regards to the overall organizational mission, 
main user groups and communities that it is 
meant to serve. It should also lay out meth-
ods and metrics for evaluating whether the 
NHC is accomplishing its goals in this area. 

Further Research Opportunities 
The project also identified a number of high 
priority areas for future research into topics 
including strategic combination of text and 
graphics, localizing NHC products, evaluating 
social media usage, improving the use of web 
analytics to monitor impacts of design changes 
and evaluate success of NHC’s digital communi-
cation strategy, communicating potential storm 
impacts, and strategic use of APIs and raw data 
sharing to broaden access to NHC information. 
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Purpose 
& Objectives 
This report describes the findings and outcomes of a two-year design re-
search project supporting the National Oceanic and Atmospheric Administration’s 
(NOAA) National Hurricane Center (NHC) and Central Pacific Hurricane Center 
(CPHC) effort to update and modernize NOAA’s hurricane web presence. 

The purpose of this project is to help make 
NOAA’s hurricanes.gov web ecosystem more 
accessible, useful, and usable for the pub-
lic to access real-time, operational hurricane 
information. The project sought to deliver 
recommendations on improvements from a 
public perspective that can be made to the 
Hurricanes.gov ecosystem and related web-
based risk information operated by the NHC. 

The objectives of these recommendations are 
to assist the NHC to better meet the needs of 
the public (as opposed to core partners), adhere 
to best practices of user experience design, 
and integrate existing risk communication re-
search. Outputs of the project include written 
research guided recommendations, design 
heuristics, user-experience design tools, low-
and moderate fidelity design artifacts, and sug-
gestions for future research and operations. 

The results of this work provide NOAA with a 
broad foundation for modernizing their web-
based hurricane risk communication products 
and services based on research-based evidence 
and a repeatable process. The intended long-
term outcome of this project is a public that is 
better informed about tropical cyclones, and 
better equipped to make more informed deci-
sions before, during, and after hurricanes. 
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Background 
Hurricanes.gov is the primary web presence of the NHC and CPHC 2. Upon the threat 
of an approaching tropical storm, and especially in well-populated areas with in-
ternet readily available, the site receives a significant amount of web traffic. 

The NHC website is a single node in a network 
of publicly and privately provided web-based 
hurricane risk information. Understanding 
the context, role, and relative influence of 
NHC’s website within the scope of its current 
and future users is necessary to derive effec-
tive recommendations for its improvement. 

Many of NHC’s core partners in the weather and 
emergency management communities depend on 
the site for use in their work. Historically, these 
core partners have been the most important 
audience for the site, and the audience which 
has provided the most feedback into its design. 

This consideration drove many past content 
and design decisions for hurricanes.gov. In re-
cent years, the general public has become a 
larger share of overall site traffic. One reason 
for this is NOAA’s promotion of the site via so-
cial media and public adoption of social me-
dia as a channel to access risk information. 

The public is also finding the site through in-
ternet search. In the 2017 storm season, for 
example, a majority of users accessed the 
website through Google search. Meanwhile 
direct access, via typing in the URL, de-
clined over 10% in the prior three years. 

Despite this growth, the NHC’s website is not 
currently optimized to meet the information 
needs of public users. For example, the site 
doesn’t function well on mobile phones, tablets, 
or for low-bandwidth devices, each of which are 
common means of public access of NHC’s infor-
mation. Therefore, one of the central concerns 
of this project is to help the NHC evaluate how 
they might serve the needs of the public without 
detracting from the needs of their core partners. 

Our team undertook two years of usabil-
ity research to capture the past experiences 
and information needs of the public, as well 
as to evaluate the extent to which the NHC 
website currently meets these needs. 

2 https//www.iso.org/obp/ui/#iso:std:iso:13407:ed-1:v1:en 

12 

https://hurricanes.gov
https://Hurricanes.gov


OPTIMIZING TROPICAL CYCLONE INFORMATION – AN NOAA HURRICANE WEBSITE USER EXPERIENCE STUDY FROM A PUBLIC PERSPECTIVE

 
 
 
 

Approach 
This project utilized a human-centered design approach. As de-
fined by the International Organization for Standardization 3 (ISO): 

Human-centered design is an approach to interactive systems development that aims to 
make systems usable and useful by focusing on the users, their needs and requirements, 
and by applying human factors ergonomics, and usability knowledge and techniques. 

Such approaches have been deployed else-
where in the US Federal Government and 
many of the key concepts are outlined on 
usability.gov. The project approach was 
organized to be compatible with the proj-
ect structure proposed by usability.gov: 

1. Plan
2. Analyze
3. Design
4. Test and refine

These 4 steps were conducted in two one-year 
phases. Phase one consisted of plan and analyze. 
Design, test and refine took place in phase two. 

3 https://www.iso.org/obp/ui/#iso:std:iso:13407:ed-1:v1:en 
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Approach 

Phase One: 
Plan & Analyze 
The aim of phase one was to develop a shared understanding of the prob-
lem space among members of the project team and to identify op-
portunities for in-depth design research during phase two. 

Plan Analyze 

At the start of the project, an advisory panel, During the remainder of the first year of the 
composed of NHC and NOAA staff, was con- project, we conducted various research ac-
vened to provide support in the form of input tivities including an analysis of web traffic, 
into a detailed project plan, flagging relevant literature review of tropical storm risk commu-
past work and necessary design principles, nication, an evaluation of the current NHC web-
as well as feedback on milestones and final site using a heuristic evaluation process, and 
recommendations. The project plan was re- semi-structured interviews with members of the 
visited regularly and refined based on any in- public who had experience with hurricanes. 
sights from intermediate project findings. 

14 
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Approach 

Phase Two: 
Design, Test & Refine 
The aim of phase two was to produce evidence-based design recommenda-
tions to inform future work on hurricanes.gov and suggestions for that work. 

Design 

Based on the research conducted during phase 
one, we updated the problem definition and 
identified a number of ‘design opportunities, or 
areas for in-depth design research and improve-
ments. With the NOAA advisory panel, four op-
portunities were chosen for further exploration 
based on input from a broader group of NHC 
staff. 

For each opportunity, we developed specific 
design research activities. These activities were 
accomplished via design sprints with both exter-
nal experts and the project team. We also re-syn-
thesized information from phase one to be 
specific for each design opportunity. The activi-
ties resulted in low-fidelity prototypes and provi-
sional tools to assist future design work. 

Test and Refine 

We conducted additional user interviews, a struc-
tured design survey, and advisory panel feedback 
sessions to evaluate the prototypes and design 
tools. We analyzed and synthesized the data 
from these tasks to inform further iterations, as 
well as form recommendations for future work. 

The next two sections of this report describe 
phase oneactivities and key findings, as 
well as phase two activities and outputs. 

15 
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 Phase One: 
Plan & Analyze 
For brevity, only the analyze step of the phase one is described 
in this section. Outputs of the plan step included meeting min-
utes, presentation slides, and revised project documents. 

Five activities were conducted for the analyze step: expert interviews, web and 
social media analytics, literature review, user interviews, and heuristics evaluation. 
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Phase One:Plan & Analyze 

Expert Interviews 
We conducted interviews with seven participants from academia and the private sec-
tor who were experts in design, hurricane risk communication, and disaster research. 

 The open-ended interviews aimed to elicit 
information about applicable scholarly re-
search, pre-existing recommendations, rel-
evant best practices, and advice on the 
design and execution of the project. 

We also interviewed staff and experts at the 
NHC and NOAA. In total, 18 one-hour in-

Key Findings 

terviews were conducted. Questions asked 
during the interviews elicited information about 
hurricanes.gov background, history, uses, 
users, existing design, broader ecosystem, cri-
tiques, and needs for improvement. Thematic 
analysis was applied to the qualitative data 
gathered from the NHC staff interviews. 

1. The “public” is not a monolithic entity. While they report high levels of trust, 
Members of the public have a signif- they perceive the site and its con-
icant range of needs, abilities, and tent as being designed for experts. 
contexts in which they might use hur-
ricane risk information. This means it 3. The public has less patience and is over-
is comparably more complicated to all less motivated to use the NHC site than
design for the public than for experts. core partners. They want to quickly find

answers to their questions without having
2. In general, the public does not view to click through to multiple pages or read

hurricanes.gov as a destination. large amounts of text. They have been
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Phase One:Plan & Analyze 

accustomed to higher standards of UX than 
the current hurricanes.gov site provides. 

4. Language and use of jargon are important
design considerations. The site relies heav-
ily on technical terms that are unfamiliar
to most members of the public, drastically
reducing its usability to this audience.

5. By providing easier handholds, such as
contextual definitions of complex terms,
NHC can help users learn some of the com-
plex concepts behind hurricane forecasting
while meeting their information needs.

6. The public expects the site to work on
mobile platforms, where the site does
not perform well. Mobile-first design
strategies can improve this situation
significantly, without requiring the devel-
opment of a dedicated mobile app.

7. Improved UX design on hurricanes.gov
will help both the public and experts.
Anything the NHC does to improve
visual design, accessibility, or other-
wise conform to modern web design
standards will be useful to all users.

18 

https://hurricanes.gov
https://hurricanes.gov


OPTIMIZING TROPICAL CYCLONE INFORMATION – AN NOAA HURRICANE WEBSITE USER EXPERIENCE STUDY FROM A PUBLIC PERSPECTIVE

 
 

 

 

 

 

 

Phase One: Plan & Analyze 

Web & Social 
Media Analytics 
NOAA staff provided the project team with a range of web and so-
cial media analytics data about hurricanes.gov. 

Provided data included Google Analytics data, 
website access statistics, pageview statistics, 
user paths, and user search keywords. Data 
described incoming traffic, user behavior, ac-
cessibility, and relationships with other websites 

Key Findings 

(e.g, local weather forecast office pages). Some 
data were associated with specific hurricanes 
(e.g. Florence and Dorian). We worked with 
NOAA staff and synthesized these data to un-
derstand current access and usage of the site. 

1. In line with NHC’s recognition of a
growing percentage of the site traf-
fic coming from the general public,
there is a declining share of traffic from
.gov domains and direct entry, and a
corresponding increased share of traf-
fic from search engines. Most users
now arrive via a Google search.

2. Social media is a small, but growing
source of traffic for the NHC website.

3. Mobile technologies such as cellphones
and tablets are used by a significant

percentage of site visitors, and during 
some recent storms more than 50% of 
visitors were using mobile devices. 

4. First-time users tend not to read doc-
umentation, or spend as much time
on the site as return visitors.

5. Graphics, and in particular the cone of
uncertainty, are the most popular con-
tent. This raised concerns for some NHC
staff as this particular graphic can be
difficult to interpret for some users.

19 
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Phase One: Plan & Analyze 

Expert Interviews 
We conducted interviews with seven participants from academia and the private sec-
tor who were experts in design, hurricane risk communication, and disaster research. 

The open-ended interviews aimed to elicit 
information about applicable scholarly re-
search, pre-existing recommendations, rel-
evant best practices, and advice on the 
design and execution of the project. 

We also interviewed staff and experts at the 
NHC and NOAA. In total, 18 one-hour in-

Key Findings 

terviews were conducted. Questions asked 
during the interviews elicited information about 
hurricanes.gov background, history, uses, 
users, existing design, broader ecosystem, cri-
tiques, and needs for improvement. Thematic 
analysis was applied to the qualitative data 
gathered from the NHC staff interviews. 

1. Many NHC and NOAA staff were con- 2. Many interviewees noted that NHC prod-
cerned about the organization of ucts and communication strategies could 
important content on the website. Staff be better tailored towards supporting 
felt that the site hosted so much infor- particular decisions and communicating 
mation that it was sometimes difficult impact to the public. Others felt that NHCs 
for people, even those familiar with the core strength was its forecasting exper-
site, to find what they were looking for. tise and that should remain the priority. 
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Phase One: Plan & Analyze 

3. There was a strong recognition for the
need to identify ways to localize and
personalize information for users.

4. In various ways, staff and experts high-
lighted the need for modernizing the NHC
website. This included updates to the
look and feel, taking advantage of the
possibilities offered by interactive graph-
ics, and improving user experience of
the site on mobile devices and tablets.

21 
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Phase One: Plan & Analyze 

Web & Social 
Media Analytics 
NOAA staff provided the project team with a range of web and 
social media analytics data about hurricanes.gov. 

Provided data included Google Analytics data, 
website access statistics, pageview statistics, 
user paths, and user search keywords. Data 
described incoming traffic, user behavior, ac-
cessibility, and relationships with other websites 

Key Findings 

(e.g, local weather forecast office pages). Some 
data were associated with specific hurricanes 
(e.g. Florence and Dorian). We worked with 
NOAA staff and synthesized these data to un-
derstand current access and usage of the site. 

1. In line with NHC’s recognition of a
growing percentage of the site traf-
fic coming from the general public,
there is a declining share of traffic from
.gov domains and direct entry, and a
corresponding increased share of traf-
fic from search engines. Most users
now arrive via a Google search.

2. Social media is a small, but growing
source of traffic for the NHC website.

3. Mobile technologies such as cellphones
and tablets are used by a significant

percentage of site visitors, and during 
some recent storms more than 50% of 
visitors were using mobile devices. 

4. First-time users tend not to read doc-
umentation, or spend as much time
on the site as return visitors.

5. Graphics, and in particular the cone of
uncertainty, are the most popular con-
tent. This raised concerns for some NHC
staff as this particular graphic can be
difficult to interpret for some users.
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Phase One: Plan & Analyze 

Literature Review 
In order to ensure our design research was informed by academic research in tropical storm 
risk communication, we undertook an extensive literature review in this area. We used a 
narrative review process to document the most recent (circa 2010) academic findings on 
tropical storm communication, and included older articles which were cited frequently. 

The rationale is that recent advances in tech-
nology, such as smartphones and access to 
wireless internet, have significantly changed 
the way people seek and find information. 
Our review of over 65 peer-reviewed articles, 
was guided by four overarching questions: 

• What are the specific decisions made
by the general public that experts seek
to influence during the predictive phase
of tropical storms (ie. before landfall)?

• What factors do people base
these decisions on?

• What channels do members of the pub-
lic use to get specific information?

• What do we know about how to
present this information?

We synthesized the analyses of each article 
with short memos. These memos summarized 
the overall findings of the literature in regards to 
each of these questions. Using these memos, a 
set of themes were identified to inform the proj-
ect’s heuristic evaluation, which is described be-
low. A fuller description of the Literature Review 
process and results can be found in Appendix. 
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Phase One: Plan & Analyze 

Key Findings 

1. In line with NHC’s recognition of a
growing percentage of the site traf-
fic coming from the general public,
there is a declining share of traffic from
.gov domains and direct entry, and a
corresponding increased share of traf-
fic from search engines. Most users
now arrive via a Google search.

2. Social media is a small, but growing
source of traffic for the NHC website.

3. Mobile technologies such as cellphones
and tablets are used by a significant
percentage of site visitors, and during
some recent storms more than 50% of
visitors were using mobile devices.

4. First-time users tend not to read doc-
umentation, or spend as much time
on the site as return visitors.

5. Graphics, and in particular the cone of
uncertainty, are the most popular con-
tent. This raised concerns for some NHC
staff as this particular graphic can be
difficult to interpret for some users.
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We interviewed 38 members of the general public who had prior ex-
perience with hurricanes. The goal of these interviews was to under-
stand the particularity of each interviewee’s experience and information 
needs as a way of expanding our understanding of the design space. 
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Phase One: Plan & Analyze 

User Interviews 

We interviewed 38 members of the general public 
who had prior experience with hurricanes. The 
goal of these interviews was to understand the 
particularity of each interviewee’s experience 
and information needs as a way of expand-
ing our understanding of the design space. 

Participants were recruited through conve-
nience sampling, snowball outreach, and 
postings on Facebook groups in four areas 
that had experienced one or more hurricanes 
in recent years: New York, Houston, New 
Orleans, and North Carolina (Outer Banks). 

Three members of our team conducted the-
matic analysis to evaluate interview tran-
scripts around four sensitizing questions: 

• What were the key decisions that
interview respondents made related
to hurricane risk or safety?

• What information sources did they turn
to in order to help inform this decision?

• What factors influenced their anal-
ysis or interpretation of the
information they received?

• What other factors, besides informa-
tion, influenced their decision-making?
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Phase One: Plan & Analyze 

Key Findings 

1. In line with NHC’s recognition of a
growing percentage of the site traf-
fic coming from the general public,
there is a declining share of traffic from
.gov domains and direct entry, and a
corresponding increased share of traf-
fic from search engines. Most users
now arrive via a Google search.

2. Social media is a small, but growing
source of traffic for the NHC website.

3. Mobile technologies such as cellphones
and tablets are used by a significant
percentage of site visitors, and during
some recent storms more than 50% of
visitors were using mobile devices.

4. First-time users tend not to read doc-
umentation, or spend as much time
on the site as return visitors.

5. Graphics, and in particular the cone of
uncertainty, are the most popular con-
tent. This raised concerns for some NHC
staff as this particular graphic can be
difficult to interpret for some users.
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Phase One: Plan & Analyze 

Low storm experience / 
limited local network 

High storm experience / 
strong local network 

Multi-faceted 
information ecosystem 

(tech savvy) 

Decisions are made by triangu-
lating between multiple sources 
of information (online, per-
sonal contacts, experience). 

Most accessed information from 
NOAA indirectly through social 
media, news, or other websites. 

Decisions are made based on infor-
mation available through a refined 
set of trusted information sources 
in combination with knowledge 
from past hurricane experience. 

NOAA is considered a trustworthy 
source of information. Many partic-
ipants accessed the site directly, 
while others looked to trusted local 
experts to distill the information 

Narrow informa- Decisions are based on current Decisions are based on knowl-
tion ecosystem lived experience - watching the 

storm approach and talking with 
family, friends and neighbors. 

Besides personal contacts, so-
cial media was the main channel 
of information for this subset. 

edge of past hurricanes and cur-
rent experience - watching the 
storm approach and talking with 
family, friends and neighbors. 

Generally news media is not consid-
ered trustworthy in this subset; yet, 
they took evacuation orders seriously. 

Table 1: Decision Process by Characteristics of the Public 
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Phase One: Plan & Analyze 

Heuristic Evaluation 
We ended phase one with a design research method called a heuris-
tic evaluation 4, whereby designers independently review existing tools 
against a set of best practices for improving user experience, then 
come together to discuss their ratings and form a final position. 

Based on guidelines from both user experi-
ence design and the literature review on trop-
ical storm risk communication research, we 
developed a novel set of eight heuristics: 

• Hurricane information should be com-
municated clearly and concisely

• Communicate tropical cyclone
impact(s) as well as attributes

• Hurricane information should
be relevant and localized

• Hurricane information should be
trustworthy and credible

• Task orientation & functionality
• Navigation & information architecture
• Effective written content
• Effective visual design

Together, these heuristics are a tool that 
NHC and similar stakeholders can use for fu-
ture user experience and usability studies 
for improving hurricane risk information. 

We then recruited six designers and risk commu-
nication experts (covering meteorology, design, 
emergency management, risk communication, 
and disaster research) and asked them to sys-
tematically score hurricanes.gov using the new 
heuristics. After individual evaluations were 
completed, the experts were brought together 
to discuss and synthesize their findings to es-
tablish common insights and key uncertainties. 

4 https://www.nngroup.com/articles/how-to-conduct-a-heuristic-evaluation 
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Phase One: Plan & Analyze 

Key Findings 

1. For all eight heuristics, the experts scored
hurricanes.gov with less than 50% of
the possible points for the evaluation.
The absolute scores are not mean-
ingful. Instead the relative scores first
provided a basis for discussion among
the experts and next offered insight
into priorities for improving hurricanes.
gov. Scores are provided in Table 2.

2. We found particularly strong opportunities
for improvement in the heuristics catego-
ries (C) Hurricane information should be
relevant and localized and (F) Navigation
and information architecture. However,
items from each of the eight categories
were included in the design opportunities
presented to NHC at the end of phase one.
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HEURISTIC INDIVIDUAL EXPERT’ SCORES 
POSSIBLE 

POINTS 

SCORED 

POINTS 

PERCENTAGE 

OF POINTS 

Communicating hurricane 
information clearly and 
concisely 

5 6 4 7 8 7 84 37 44% 

Communicating storm 
impact as 
well as attributes 

2 2 4 5 3 4 48 20 42% 

Storm information is 
relevant 
& localized 

4 4 6 7 3 6 84 30 36% 

Trustworthy & credible 4 6 6 6 8 5 84 35 42% 

Task orientation & 
functionality 

5 9 8 8 20 12 144 62 43% 

Navigation & IA 4 4 8 7 10 8 120 41 34% 

Written content 2 7 6 3 5 3 84 36 43% 

Table 2: Heuristic Evaluation Table 
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Based on the findings of phase one, a list of 36 potential design opportuni-
ties were synthesized by the project team. This list was consolidated to 11 
opportunities in consultation with the NOAA advisory panel. These 11 oppor-
tunities were presented to a larger group of NOAA staff for feedback. 
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Phase One: Plan & Analyze 

Identification & Selection 
of Design Opportunities 

Based on the solicited feedback, the ad-
visory panel and project team collectively 
chose four design opportunities to focus 
on during phase two,indicated in bold. 

1. Communication of impacts or vulnerability

2. Simplifying language

3. Reorient the site around user’s location

4. APIs for private sector weather apps

5. Social media strategy review

6. Integration with regional fore-
cast office sites

7. Design all products and
info to be shareable

8. Persona development and
user-journey mapping

9. Information architecture review

10. Mobile-first design

11. Accessibility review
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Phase Two: 
Design, Test & Refine 
The activities of phase two explored the four design op-
portunities selected at the end of phase one. 
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User Personas & 
Experience Map 
The goal of this design opportunity was to develop tools that help the NHC think 
through the needs of public users in ways that are simple and practical. Personas 
and experience maps are common methods of capturing and communicating in-
sights from user research. They are used by designers and product teams as a 
way of understanding and staying connected to the people they are building for. 

Persona Cards 

Personas are detailed and realistic fictional 
representations of users of a tool or service 
5. Personas help designers think through
the goals, capabilities, and limitations of
users, as well as the context of use.

When creating personas, a careful balance 
must be struck between accurate repre-
sentation and ease of use. Instead of the 
static documents frequently created for per-
sonas, we opted for a more modular and 
lightweight approach — one that could be 
both used and updated by NHC staff with-
out needing to rely on external expertise. 

5 https://www.usability.gov/how-to-and-tools/methods/personas.html 
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Characteristics & Tasks 
Inspired by the Cards for Humanity project 
5, a set of tools used broadly in the design in-
dustry, we created a set of ‘persona cards’ to 
represent important details that should be con-
sidered when designing for general users. 

The set contains two types of cards — charac-
teristic and task. Characteristic cards describe 
a user trait or context. Task cards describe 
a goal or desired outcome. The front of each 
card includes a persona name, age and short 
statement of their characteristic or task. On the 
back is a description and examples of possible 
responses. Examples are provided in Figure 2. 

6 https://cardsforhumanity.idean.com 

Application 
The underlying purpose of these cards is to 
help teams understand their users and encour-
age them to explore ways they could support 
them, and they can be used in several ways: 

• Characteristic cards can be paired with
task cards to create a range of lightweight
user personas. These can be used to
assess current products and services, or
to identify opportunities for future ones.

• The cards can be used individually as
lenses for quickly examining specific
aspects of current or proposed designs.

• Teams or team members can adopt a
specific task-characteristic persona,
becoming responsible for understand-
ing their needs and advocating for them
during subsequent design decisions.

• Characteristic cards can be used
with the experience map to develop
a more nuanced picture of the
end-to-end user experience.
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Figure 2. Persona card examples 
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User Personas & 
Experience Map 

Phase Two:Design, Test & Refine 

Experience Map 

User experience maps visualise the end-
to-end experience that an average per-
son goes through to accomplish a goal 7. 

Where customer journey maps — another 
common type of UX mapping — focus on the 
user experience of a particular product or ser-
vice, experience maps provide a high-level 
view of general human behaviour. The defin-
ing characteristic of experience maps is that 
they are product and service–agnostic. 

Experience maps help teams develop a 
baseline understanding of their potential 
users when they are not using the prod-
uct in question. They are useful for examin-
ing how current designs meet users’ needs 
and for informing future design decisions. 

Phases & goals 
This experience map, pictured in Figure 3, 
describes the general timeline of people’s 
engagement with storm information through-
out a hurricane or significant weather event. 

7 https://uxmag.com/articles/how-to-build-an-experience-map 

It outlines user experience across four broad 
phases, each with a different set of goals: 

1. First awareness — when people learn of
a storm for the first time. Before hear-
ing about a new storm, few people have
explicit hurricane-information goals

2. Gather information — people seek to
inform themselves of current events,
finding out what they need to know
and choosing sources of informa-
tion they feel they can trust.

3. Assessing — people attempt to under-
stand how they will be affected, making
assessments of risk and impact and
making informed decisions about
the actions they will need to take.

4. Monitoring — people continue to observe
the situation, and adjust their earlier
decisions as they need to and can.

It should be noted that these are not distinct 
steps that people move through in a com-
pletely. linear manner. In reality, people move 
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Phase Two:Design, Test & Refine 

back and forth between phases depending 
on how their specific situations and subse-
quent information needs change over time. 

Application 
Beyond helping teams understand general us-
ers, there are several ways experience maps, 
both independently and together with the 
persona cards, can be used at the NHC. 

• Comparing the needs and experi-
ences of the public against those
of the current NHC target audience
to identify gaps and overlaps.

Figure 3: User Journey Map Headings 

• Identifying which phase or phases
of users’ experience the NHC should
concentrate on supporting.

• Assessing how well current content
and services meet users’ needs.

• Exploring new applications of NHC
content, expertise and resources.

• Create proxy user journeys by leverag-
ing the persona cards to explore how the
NHC might support specific user needs.
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Phase Two:Design, Test & Refine 

Information 
Architecture Review 
Information architecture (IA) of a website consists of the content organiza-
tion, labelling, navigation, search functionality, and content management. 

The NHC website was not originally designed 
as a destination for the general public de-
spite having content that they want. The jar-
gon used on the NHC website is difficult for 
general users to understand and can create 
confusion when attempting to find content 

The heuristic evaluation we conducted 
raised several immediate issues that 
the NHC can and should seek to ad-
dress. The most prominent include: 

• Inconsistent page layout 

• Typography that misrepresents the hier-
archy of importance of information 

• Ambiguous link and button labels 

• Logos in the header of the web-
site that link to National Weather 
Service and NOAA websites 

• Links to offsite pages in the pri-
mary (horizontal) navigation menu 

In addition to the heuristic evaluation, 
we performed an open card sort with 
14 study participants using a selection 
of the content on the NHC website. 

Card sorting is a design method for evaluat-
ing the IA of a website or user interface 8. In an 
open card sort the content of the website is 
put onto cards – analog or digital. Participants 
are instructed to cluster cards into categories 
that they provide names for. This method is 
used for defining categories of content based 
on an understanding of users' mental models. 

Using online surveying tools, we recruited 14 
participants from the United States and who had 
varying levels of prior experience with hurricanes. 

For this project, cards were created to repre-
sent the majority of menu options and links on 
the front page of hurricanes.gov relevant to the 
public. In some instances the actual labels were 
revised to be simpler or jargon–free. The advi-
sory panel reviewed and approved 28 cards for 
use in the card sorting study, listed in Table 2. 

8 https://www.usability.gov/how-to-and-tools/methods/card-sorting.html 
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About the National 
Hurricane Center 

Current storms Current tropical cyclones Contact 

Frequently Asked 
Questions 

5-day forecast Current marine forecast 
Forecast models 
used by the NHC 

Map Data Glossary 
All marine weather 

products 
Publications 

Marine Forecast 
Graphics 

Hurricane Hazards 
Sign up for alerts / 

Sign up for NHC news 
Tropical cyclone 

climatology 

Marine Forecast Maps Hurricane Safety Tropical weather details 
Tropical Weather 

Outlooks 

Marine Forecasts Text Latest News 
Wind scales and 
how they work 

Current weather forecast 

Education & out-
reach resources 

Satellite pho-
tos / imagery 

Tropical weather 
products 

Learning opportunities 

Table 2: Card labels used in open card sort 
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Key Findings 

1. The results of the card sort revealed mul-
tiple issues in the information architecture 
of the website. Participants tended to
organize the content by the perceived
subject of the content, but did not do so
consistently. This indicates significant 
lack of clarity on the part of end-us-
ers about the meaning of content labels.
Overall, two primary groupings emerged:

• Forecasts and weather-related content 

• Background resources and other 
less time-sensitive information

2. Other groupings users produced 
through the card sort included:

• Forecast information
• Marine content
• Educational content
• Current weather information

3. Content that was organized together
under the same navigation menu head-
ing on the NHC website was not always

organized together by participants. For 
example, “Frequently Asked Questions”, 
“Glossary”, and "Forecast models used  
by the NHC” content is under the same 
menu heading on the NHC site, but was not 
grouped together often by participants. 

4. Participants were able to group simi-
larly named content together such as
all the “marine” content. However, con-
tent that was less clearly defined by the
content label was often not organized
into one grouping in particular by partic-
ipants. An example of this is that “Map
Data” and “Sign up for alerts / Sign up
for NHC news” were sorted together by
half of the participants, but do not over-
lap in terms of content or language.

5. When key content is kept across mul-
tiple domains it negatively affects
user experience, reduces the perfor-
mance and search engine optimization, 
complicates content management, 
and obscures the site objectives.
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Information  
Architecture Review 
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An example of this is the Hurricane 
Preparedness content being listed sep-
arately on the NWS and NHC websites: 

Educational Resources (NHC) > Be 
Prepared! NWS Hurricane Prep Week 
(NHC) > Hurricane Preparedness 
(NWS) > Hurricane Safety (NWS) 
> Hurricane Hazards (NHC).

However, once leaving the NWS/NHC 
website there is no simple way back as the 

Recommendations 

main/sub navigation model changes when 
navigating to the different pages/websites. 

This example shows how when navigating 
to “Surge Products” on the Storm Surge 
Resources page, the sub-navigation menu 
changes, preventing the user from eas-
ily navigating back to the previous page.  

Storm Surge > Surge 
Products > Home Page 

Based on the findings from phase one, the IA 
assessment, and card sort study findings, we 
offer several recommendations to improve the 
information architecture of hurricanes.gov. 

Develop a simplified content strategy 
Content on the site should be simplified 
and prioritized according to a content strat-
egy that encompasses key audiences, main 
messages, and staff responsibilities for pro-
ducing and maintaining web and social me-
dia content. A more simplified and targeted 
approach to content will facilitate ease of 
organization and recognition by users. 

Establish visual hierarchy 
Typography and other aspects of visual de-
sign (e.g. whitespace, layout) should be used 
to establish a clear hierarchy of importance for 
various components of page content. A more 
consistent page layout across different parts 
of the site will also facilitate user wayfinding. 

Typography and other aspects of visual de-
sign (e.g. whitespace, layout) should be used 
to establish a clear hierarchy of importance for 
various components of page content. A more 
consistent page layout across different parts 
of the site will also facilitate user wayfinding. 

Remove external links from header 
The header and primary horizontal naviga-
tion should be redesigned such that users 
aren’t inadvertently taken off-site. It should  
be clearly indicated when a link takes a 
user to a non-NHC website. The number of 
off-site links should be minimized, particu-
larly in the horizontal navigation menu. 
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Utilize plain English 
Content labels and navigational menu items 
should be written in plain English, without reli-
ance on technical language or jargon. Revised 
labels should be tested with target user groups. 

Consolidate search options 
Consider limiting search results to the hurri-
canes.gov website and presenting them in a 
more predictable manner. Search is an essen-
tial, if often overlooked, aspect of information 
architecture. At present, use of the search 
bar offers results from NWS and NOAA. 

Incorporate lateral navigation to 
help user move across site 
Lateral navigation can be used in addition to 
reorganizing content underneath different 
headings. Here links to related content can be 
placed in context, next to or underneath the 
primary content of that page, without needing 
to create new pages or restructure the website. 
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Localization 
To kick off the localization work, we organized a two-day online design sprint with 
designers, disaster researchers, and risk communication experts. During the work-
shop, participants discussed user needs during tropical cyclone warning periods, 
considered various user groups amongst the general public, and explored dif-
ferent concepts for providing localized hurricane information via the internet 

The concepts that emerged from 
the workshop included: 

• Storm summaries to give users easy
access to critical storm information.

• Expanding content to give users
access to more detailed information
when they need it without cluttering
the interface when they don’t.

• Local area maps to display graphical storm
information with the contextual information
users need to quickly orientate themselves.

• Local vulnerability information to
help users understand the storm risks
their local area is susceptible to.

• A dashboard that enables users to monitor
storm information for multiple locations.

• Customisable notifications that
allow users to choose the infor-
mation most useful to them.

• Community feeds that use social media to
help users contextualise storm information.

• Aggregating third-party content to
give users easy access to local news,
weather and traffic headlines.

To validate these concepts further, our team 
created a series of mockups to explore during 
semi-structured interviews with 14 members 
of the general public who had varying levels of 
prior experience with hurricanes. The goal of 
these interviews was to understand participants’ 
expectations and gain feedback on design con-
cepts for the NHC website based on localization. 

Participants were recruited through con-
venience sampling of US-based university 
students and through reaching out to mem-
bers of the public who were previously in-
terviewed during phase one. Interviews 
were guided by five key questions: 
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Google Maps

OVERVIEW

1. Click this

2. Then this

3. Then that

Start be selecting 
a sticky note by 

clicking on it, 
then…

The easy way to create your own 
sticky notes is to copy an existing 

one

On Windows: 
press Ctrl + C to 

copy

On a Mac:
hit ⌘ + C to copy

Then
Ctrl + V
to paste

Then ⌘ + V to 
paste

Then double-click 
to edit the text

     Miro basics

KM From Home

Helps me decide 
whether it's safe 

for outdoor 
activity right now

Clear search bar 
that includes 

voice searching

Shows me where I 
am very easily in 

relation to 
everything else

This is a NOAA product that 
illustrates the ETA for 

storms. It's useful because 
it shows the ET and the 

intensity. This product was 
useful to communicate risk 

before hurricane Maria.

gives multiple 
options for point 

to point travel 
(bus, train, walk)

Simple, task-
focussed options

Can zoom in for 
street and 

landmark names

Makes it easy for 
my to see what is 
inside my travel 

radius

Makes it easy 
identify overlaps 

between my 
travel radius & my 

friends

I have the ability 
to change the 

style that I want to 
see

Can clearly 
understand my 

NSEW directions 
and can spin it 

around as I 
want/need to orient 

myself

when in transit 
shows location as 
you move along 

the path

Shows categories 
of things I may 

search for; I can 
be lazy and just 

tap a button 
instead

ULTIMATELY, it's showing 
me things that matter in a 

spatial way that I easily 
understand because of 

color palette, typography, 
format, use of space, etc

Age inclusiveness, 
something unders

tandable for all 
ages?

Flow: information 
looks for me, not 
me having to look 
the information

flexible for 
contingencies

    Schedule

Day 1
Understanding

Exploring possibilities
Refining solutions
Break
Storyboarding
Lightning presentations

     Why are we here?

We will be exploring how location 
information can be used to provide web-
based hurricane information to the public.

The ideas we develop in this workshop will 
help inform the redesign of the National 
Hurricane Centre's website.

Kick off
Location-based. services
Communication challenges
Break
Defining target users

Day 2
Designing

   Rules of the game

Everyone participates
One conversation at a time
No jargon
No other devices
Turn off notifications
No “Yes, but”
Generate!

Miro is essentially an infinite online whiteboard. It's where 
we will be doing most of our work.

Zooming & panning on laptops Creating sticky notes 3 ways to add images to Miro

1. Drag & drop onto the Miro window

2. Copy & paste

3. Use the toolbar at the left of the screen

     Parking lot

A place to hold good or interesting ideas that 
we want to come back to later.

Work areas

Spaces where you can organise your 
 notes and ideas before sharing 
them with the group.

Please work in your own space or, if 
you running out or room, directly 
below it. Thanks!

   Becca    Jamie    Jennifer    Jocelyn    Simone    Martin    Zane

1. Designing for location

Looking at existing products products and 
services to understand what goes into a good 
location-based user experience.

30 Min

Directions

5 min Upload image of example product
1 min Write down notable detail on sticky notes
3 min Present the product to the group — describe 
the   task you used it for and the details you 
noted.

As others present their examples, take note of features 
or characteristics you notice.

     Example products

gaia gps WeatherBug app (iOS)

City mapper

NOAA Storm Estimated Time of Arrival

   Key characteristics2. Design goals

Generating a collection of qualities, features or 
functions to include or emulate in our solutions.

20 Min

Directions

  5 min Solo brainstorm
  2 min Transfer ideas to sticky notes
10 min Group synthesis

   3. Challenges of hurricane information

Thinking about obstacles and difficulties that people might experience 
accessing, understanding or using hurricane information.

40 Min

Directions

10 min Solo brainstorm
  2 min Transfer ideas to sticky notes
20 min Group synthesis
  5 min Voting

Voting

Using the 3 red dots in your working area, vote on the challenges you feel 
are the most important to address. You can distribute your votes 
however you like — across different challenges or placed on a single one.

   Challenges

DAY 1 UNDERSTANDING

   4. Potential users

Generating a range of possible target users.

40 Min

Directions

10 min Solo brainstorm members of the public who 
need hurricane information
  2 min Transfer ideas to sticky notes
  5 min Group ideas
5 min Rank users

Prompts

To get started, you can think about possible users of 
hurricane information through the following lenses.

Time
Time of year, day of the week. days before a storm, time 
remaining for task, etc.

Activity
Working, caring for family, preparing, making a decision, etc.

Location
Where people are in relation to a storm, geography, at sea, 
outside affected area, etc.

Demographic
Age, language, disabilities, people with dependents, etc.

For example

Use this pattern to structure your ideas

[ User ]
[ situation ]

Residents
living in low-lying 

areas

   Potential users

Group and label potential user here.

4. Job stories

Job stories are a good way to make sure the solutions we 
design are focussed on users and their needs.

Job stories

15 min
Select 2 or more target user groups.
Think of the high-level jobs or tasks they might be 
trying to complete, for example, prepare their home 
for a storm.
Craft one or more job stories that investigate the 
causality, anxieties, and motivations of what they do 
now.
Fill in the blanks in the Mad Lib pattern below:

When [ event happens ] ,
I want to [ motivation or desire ] ,

so that [ outcome ] .

DAY 2

   Job stories
you can access in 

airplane mode

you can find new 
hiking routes

you can tell how far 
you have to go - 

there is clear water 
and regularly 

updated dated 
campsites and water 

sources

Customizable 
widgets for 

weather features 
of interestelevation is helpful if 

people are prone to 
sickness!

super detailed - 
zoom in and out

Upper right: 
emergency/ 
health alerts

it has helped us 
from going off trail 

many times!

estimates arrival 
time for mode of 

tranport

shows stops along 
the way if I want 
to get off the bus 

early and walk

when riding, it will 
send a notice 

when it's coming 
close to the stop

landmarks are 
useful

bus symbol 
designates 

change in bus line

Transition 
between mobile 

phone vs laptop is 
not pretty similar; 
I don't have to re-
learn functionality

not literate

colors or scales 
don't relate to 

one another on 
the page - 
confusing

unable to read 
maps

too much info for 
one page

lingo/unknown 
words, phrases, 

explainations

can't connect info 
with decision 

making (what to 
do)

color blind bad eyesight Multiple websites 
to visit

Limited and 
decontextualized 
information on 

impacts

Power constraints 
(Laptop batteries, 

phone 
batteries>>low 

power use)

super trustworthy

inspire confidence

available offline or 
low bandwith

plain language 
descriptions + 

guide through it

Works on web & 
mobile Supports multiple 

languages

intuitive

customizable

helps with 
decision-making

use what people 
are used to

use words not just 
maps

accessibility -- 
voice search, alt 

text or audio and 
visual 

descriptions

ability to zoom in 
and out

landmarks - help 
people orient 
themselves

Balance of access 
constraints 
(bandwidth, 

device type, etc.)

Handles a range 
of related-tasks / 

info

Suitable for short 
& long term 
planning / 

immediate info
Pre-planning and 
real-time activities

Fit for purpose 
and designed 

around that, and 
only that, 
purpose.

Site oriented 
around a 

specified goal - 
limit the calls to 

action

intuitive

Tightly task 
focussed

Simplistic 
interface

Intuitive interface

landmarks

Maps are scalable

use of color is 
meaningful, 
memorable, 

useful
provides options

aids decision 
making

guesses what i 
need or want to 

know

simple

Collaborative 
when that is part 
of what will make 
it functional and 

useful

Customizable to a 
degree

Informed by 
existing intuitive 
interfaces (i.e., 
Google maps)

Hands user over 
to other resource 

/ services as 
needed

Places your 
personal location 

so that you 
understand what 

information is 
relevant to you

Situational points 
of interest without 

overdoing it

Easy to 
understand/digest 

information

Aesthetically 
pleasing, good 
use of space

Important 
markers that 
orient user in 

space depending 
on scale, e.g. cities 

in NOAA map

Alerts placed in a 
noticeable, but 

discrete place, if 
alerts are 

important to the 
purpose

Professional 
looking & of the 

times

Real time info, 
when it meets the 

purpose of the 
tool

Consistency in UI

Make good, but 
appropriate use 

of colors

Provides different 
layers of 

information, 
depending on the 

use case

Able to handle 
different forms of 
input — voice, etc

Updated for trends 
in technology and 
usability so that it 
continues to instill 

confidence that it is 
being updated

Search bar that is 
easy to find

Provides 
information in 

multiple formats 
— printed, web, 

etc

Beautiful, clear 
base maps

Should help users 
orientate 

themselves to 
geography, maps

Visual design 
creates 

confidence & 
supports use

Contemporary, 
professional

Decision-making 
oriented

Supports planning 
at different 
timeframes

Customizable

Clear

Use common 
patterns

Be mindful of all 
constraints

Task focus

Follow principle of 
universal

design

Present 
information in 
multiple view

Multiple users of 
same account

Text-based 
interpretation of 
the air quality + 

potential impacts

I moved air 
quality onto my 

main screen after 
the wildfires in CO 

began

Importantly, the 
forecast is actually 

accurate for my 
location.

Space accuracy

Really precise real 
time updates

Does not feed on 
information from 
other apps that 
could be very 

useful

Used to explore 
new city

Performed well 
during COVID 

restrictions

Both web and 
mobil apps easy 

to use

Clear interface 
oriented around 

the project at 
hand

Incorporates 
multiple task-

based tools into 
one

Informs decision 
making

Limited 
interruption from 

ads

Identifies 
recommendations 
based on location

Intuitive pre-set 
queries

Provides interface 
for text or 
graphics

Connects into 
other services

Collaborative (my 
wife can tell me 

when I'm planning 
a bad stop)

Gives me real 
time, updated 
information on 

locally important 
things

Gives me the 
sense of 

topography

Belief that it will 
be just like X 

hurricane in the 
past

Familiarity with 
the hazard

Understanding 
the intent

Familiarity with 
traditional visual 

cues

Digging through 
technical, 
scientific, 

academic prose

Jargon Orienting around 
a platform

Understanding 
what it means for 

ME

Deciphering time-
based information

sensitive 
information, 
exclusive to 

certain kind of 
users

urgent 
information 
accessible to 

mass audiences
local information 

vs national 
information

not literate

colors or scales 
don't relate to 

one another on 
the page - 
confusing

unable to read 
maps

too much info for 
one page

lingo/unknown 
words, phrases, 

explainations

can't connect info 
with decision 

making (what to 
do)

color blind

bad eyesight

Familiarity with 
the hazard

Understanding 
the intent

Familiarity with 
traditional visual 

cues

Digging through 
technical, 
scientific, 

academic prose

Jargon

Orienting around 
a platform

Understanding 
what it means for 

ME

Deciphering time-
based information

technical 
language

unsure where to 
go

lack of specificity 
to their 

circumstances

conflicting 
information

no access 
(internet, etc) to 

the source

so many possible 
sources

listening to their 
neighbors

hard to interpret 
or make a 
decision

Scientific 
information / data 
does not account 

for human 
aspects of 
decision

official vs. 
unofficial sources

Hurricane hazards 
are multiple - 

wind, rain, storm 
surge, landslide, 

etc

What does x MPH 
winds feel like?

Hurricane cone 
projects a feeling 
of certainty> I'm 
outside the zone, 
so I don't have to 

worry about it

Need advance 
time for 

evacuation and 
decision-making

Hurricane 
forecasts are 

updated regularly. 
The info is 
dynamic.

information 
validated in the 

field

What am I 
supposed to do?

How much should 
I worry about 

storm surge if it's 
only two feet?

A lot of hurricanes now 
seem to have 

superlatives attached 
to them. How am I 

supposed to believe it's 
really going to be that 

bad?

I don't believe the 
science now 
because my 

politicians that I 
trust aren't 

providing any clarity 
that it is real

Where do I find the 
information that I 

trust when I want it? 
How about when I 
don't want it, but 

may be impacted?

How fast does a 
storm surge move 
in the water and 
how will I feel it?

I evacuated last 
time and nothing 

happened

WHo is the one 
authority on the 

science and then the 
policy decision? Who 

do a believe and 
trust?

No empathy in 
the information. 
Eg opposite of 

Jacinda and 
COVID

Hurricane 
information 

doesn't inform 
personal decision 

making

Information highly 
technical and 

difficult to 
understand

Belief that it will 
be just like X 

hurricane in the 
past

Parent at work
with children at 

school

Mentally disabled 
person living alone 

who is used to a 
specific pattern of 

life

Emergency manager
trying to make 

decisions

Hospital 
administrator who 

needs to move 
patients on life 

support

Fisherperson out at 
sea in a medium-

sized boat

Elderly resident in 
independent living 
facility, but with a 

little mobility issues

Tourist from out of 
state visiting

Family with a pet

Lower income, inner 
city family without a 

car and are food 
insecure

Emergency manager 
on holiday

Someone new to the 
neighborhood

Restaurant owner 
whose primary 

language is Spanish

Someone with 
physical disability Weather nerd who 

lives in a hurricane 
prone area and 

knows a lot about 
storms and 

hurricane data

Someone who 
believes that are 
capable / safe on 

their own

Hotel owner or 
manager with 

tourists

governor walking his 
mascot

Woman with kids 
who is in an abusive 
relationship whose 

partner doesn't 
believe the 

information nor 
make a decision

boaters out at sea

Someone who never 
pays attention to the 

news or social 
media

Someone who owns 
a boat

Person who 
experienced the 

"last big one", didn't 
evacuate and was 

fine

celebrity doing 
volunteer work

Person whose native 
language isn't 

English

Someone who has 
trouble reading 

maps

Homeowner in area 
that hasn't been 

impacted for a long 
time

Homeless person 
who doesn't have 

the ability to 
evacuate

LOWER INCOME PARENT

When I get an alert on my phone ,
I want to know if I'm supposed to 
evacuate because I will need to 

arrange transport since I have no car.

TOURIST

When I am planning a trip,
I want to know how long hurricane 
season lasts so that I can book my 

tickets confidently.

LOCAL EMERGENCY MANAGER

When the mayor calls telling me they're 
getting calls about a hurricane,

I want to have a plan to address the needs 
of our community,

so that the public has faith in our ability to 
support them.

When I hear on the news that there 
is a storm,

I want to stay where I am,
so that I don't experience change. 
[Person with a mental disability]

BOATERS
When I am taking my boat out sailing ,

I want to know how far away the 
hurricane is ,

so that I can make sure to be back at the 
harbor well before it comes close.

BOAT OWNER

When I hear there might be a storm, I 
want to know if I need to pull my 
boat out of the marina and take it 

somewhere inland
so that it isn't destroyed.

GENERAL PRUBLIC

When I see HURRICANE trending on 
Twitter,

I want to know for a fact that the 
information is true,

so that I can call my parents to 
inform them.

When I see the hurricane cone,
I want to know how accurate and certain 

it is,
so that I know if I'm in yellow/orange/red 

zone.
And then, when I know the zone, I want to 
know what it means for me so that I know 
what action I'm supposed to take (even if I 

don't take it in the end because I don't 
believe the news). [Someone who lives in 

a "border" area in low lying zone]

HOTEL MANAGER

When tourists arrive at our hotel,
I want to be able to provide them with 

action-oriented information about 
hurricanes,

so that tourists feel safe when they stay 
with us.

WEATHER ENTHUSIAST

When a hurricane is coming I want to get 
more information about the data and 
models so I can better understand the 

storm

NEW RESIDENT
When I am new to a place ,

I want to know the best route out of town,
so that I can get out quickly when I need 

to

CAPTAIN OF FISHING VESSEL

When I am planning a fishing voyage, I 
want to understand the risk of hurricanes 

so that I can keep my crew safe.

When my neighbor asks me whether I'm 
evacuating,

I want to know where I can get more 
information about the storm (first I'm 

hearing about it),
so that I can decide what to do. [General 

user]

SELF-SUFFICIENT INDIVIDUAL

When a hurricane warning is made,
I want to provide my family and 

neighbors with information,
so that they can protect themselves.

When I see on the news that the 
"storm surge" is three feet,

I want to know why that's all that bad 
and could kill me,

so that I don't die. Because three 
feet, to me, sounds totally survivable, 

but is it?
[General user]

TEACHER

When I am organising a camp for my 
students I want to know if the area we 

are visiting is at risk so I can assure 
parents.

FAMILY MEMBER OF SOMEONE IN A 
STORM-PRONE AREA

When I hear there might be a storm, I 
want to know if I need to call my relatives 

and check in on them

ELDERLY
When I am old and living alone,

I want to know when the strong winds will 
arrive,

so that I can get everything secured in 
time (it will take me longer than others)

The importance of 
adopting common 
patterns for ease 

of use / cred

User generated 
content

FAMILY MEMBER OF SOMEONE 
IN A STORM-PRONE AREA

When I hear there might be a 
storm, I want to know if I need 

to call my relatives and check in 
on them

WEATHER ENTHUSIAST

When a hurricane is coming I 
want to get more detailed 

information about the data and 
models so I can better 
understand the storm

User 
customisation / 
personalisation

NEW RESIDENT

When I am new to a place ,
I need to know where to turn to 
to find local storm information 

and guidance on how to stay 
safe. I am not well connected to 

my neighbors

Shared accounts /
information for 

nominated people

BOATERS

When I am taking my boat out 
sailing I want to know how far 

away the hurricane is,
so that I can make sure to be 

safe. I access the internet 
through satellite phone.

ELDERLY

When I am old and living alone,
I want to know when the strong 

winds will arrive,
so that I can get everything 

secured in time (it will take me 
longer than others)

Enabling users to 
quickly locate and 

orientate 
themselves

Making the same 
information 
available in 

different views

Leveraging 
external 

resources & 
services

Supporting 
multiple forms of 

both input & 
output

   DAY 2 SCHEDULE

Notes
Ideas
Crazy 8's
Sketch solution
Refine solution
Silent review
Group discussion
Wrap up

THE GOAL IS 
TO 

GENERATE 
SOLUTIONS

15 minutes

Looking back though what we've produced and start taking 
notes on anything that looks useful or interesting.

Start with our goal — to come up with solutions for the 
hurricane information needs of the general public.
Don’t worry about coming up with any new ideas.
Don’t worry about being neat, these notes are for your 
eyes only.

   NOTES

15 minutes

Select one of the target job stories.
Jot down rough ideas, doodles, diagrams, headlines, stick 
figures — anything that helps give form to your thoughts.

The aim is to generate a range of ideas and possibilities.
These ideas won't be shared with anyone.

   IDEAS

10 minutes

Fold your paper in half three times, so you have eight 
panels. Think hamburgers, not hotdogs.

   CRAZY 8'S

Take a favourite piece from your ideas sheet.
When the time starts,
Sketch 8 variations of it — one sketch in each panel, one 
panel every 60 seconds.

Works best when you sketch several variations of the 
same idea.
Ask “What would be another good way to do this?"
Use a thick marker.
Be fast and messy.

10 minutes

Discuss your ideas with partner. Help each other identify 
the strongest ideas or elements to flesh out in more detail.

PAIR UP

25 minutes

Select one of your strongest ideas to describe in detail.

Draw 3 storyboard frames on a piece of paper — leave 
room for annotations. Use the panels to draw your solution 
across 3 key aspects of the user experience:

Enter — the first time someone uses you solution.
Engage — using its core application or features
Extend — how your solution might change over time 
or across subsequent visits.

Ugly is fine
It must be self-explanatory — use annotation and 
labels to describe details.
Give it a catchy title

1.
2.
3.

   SOLUTION SKETCHES THE NHC EXPERIENCE Your Journey to Hurricane Expert
   Risk Meter Hurricane Impacts Timeline SNAPSHOT OF HOMES

6 minutes

Look at each storyboard and indicate the things you like in 
each one. Make a note of any questions you have, there will 
be time to ask them in the next activity.

It could be helpful to turn off other people's Miro 
cursors so that you're not distracted or influenced by 
them.
There's no limit on the number of dots you can use so 
don't be stingy — we're looking to create a kind of 'heat 
map' of interesting ideas.

   SILENT REVIEW

The different 
timescale of 

planning 
— immediate to 

longterm

Additional ideas that came up in conversation

User-selected needs / interests

Expert information packaged with 
understanding of users needs, lanagauge, etc.

Customisation: selection and location of information

Dashboard approach for displaying most-critical 
information with easy access to more detail

Personalisation on content based on 
user location and selections

Addressing the different needs user 
have at different stages and timeframes

Information-sharing between NHC 
and other services

New content and functionality based on 
aggregate user behaviour

Highlighting official and expert 
status of NHC to reinforce 
credibility and trust

Training the general public to 
increase level of hurricane 
knowledge and awareness

Clear display steps in learning 
journey to set expectations and 
increase anticipation

Clear display steps in learning 
journey to set expectations and 
increase anticipation

Dedicated education 
tool/resource focussed on 
improving general users 
hurricane awareness & expertise

Providing education / training as a means 
for reinforcing expertise and credibilty

Short, tightly focussed and practical 'courses'

Thermometer-style 
indicator of risk — making 
information relatable

New arrivals as a important target audience

Continued learning. Building on 
understanding from lessons 
completed.
What users groups might be 
particularly well suite to this? New 
arrivals, children, etc.

Including information from 
external sources

Everyday language and need 
focussed langauge

Giving users clear expectations of 
upcoming steps

Rewarding completion

Clear, verb-based titles reinforce practical 
nature of task being taught

Fresh content and updates reinforces 
site's 'live' status and gives users reason 
to stay connected Connection to other emergency 

management services

City mapper (web) Roadtrippers

Shows me things 
that may be 

important to me 
on the map

Shows me things 
that I have 

selected are 
important to me 

(favorites)

Different color 
coding to indicate 
types/categories 
of human activity

Simple, accurate titles that speak to 
users' primary need or concerns

Guiding users toward next steps Localisation includes 
connecting to other local 
information

Simple graphic representations of risk 
— translating scientific data into 
accessible understanding

Use of colour to highlight 
changes in risk level

Accessible indication of 
component risk of different 
storm elements

Indicating changes in risk level

Colour-changes to reinforce 
different risk levels

Supporting next steps and 
concrete action

Connecting people to local emergency 
services and support

Clear statement of website 
purpose and function 
orientates users

Displaying storm surge information at 
same level of prominence as other, better-
known elements of hurricane risk

Clear, accessible graphic representations of 
 storm component and risk

Access to localised emergency information

Helping users understand 
changes in risk over time

User-adjustable timeline slider

Prominent display of 
current storm status

Highlighting risks relevant to 
specific location

Suggested evacuation 
routes based on location 
and storm-impact data

Supporting multiple forms of input

Amateur weather enthusiasts target audience

Gathering 'human' information to augment storm data

Amateur weather enthusiasts target 
contributors to NHC data, understanding and 
design of app

Amateur weather enthusiasts as bridge between 
experts and general public

Supporting different needs at different times

Website as means of better understanding 
users and their response to hurricane 
information

Understanding the peoples' emotional 
responses to hurricane information to 
develop more effective content

Website as means of understanding users to 
improve content and services

Designing for awareness and adoption

Considering users off-season needs

Providing evidence of understanding

User-provided information building NHC 
understanding of its non-expert users

OPTIMIZING TROPICAL CYCLONE INFORMATION – AN NOAA HURRICANE WEBSITE USER EXPERIENCE STUDY FROM A PUBLIC PERSPECTIVE 44

Phase Two:Design, Test & Refine

• What is the minimum amount of high
value information that people want?

• What is the role/value of local infor-
mation and local hazards?

• Of the local information they prioritize,
how would, or do, they get it now?

• Would people return to this site,
monitor other locations, sign up
for alerts, etc? How often?

• Interviews were transcribed and ana-
lyzed using thematic analysis.

Key Findings

Design Workshop Artefacts
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Phase Two:Design, Test & Refine 

Overall, users found the further localization of 
NHC content useful because it assisted deci-
sion making and increased the value of NHC 
products to the participants. Here we highlight 
some of the findings from the interviews and 
participants’ reaction to the presented mockups: 

Subscriptions to location specific alerts 
Participants were interested in and comfortable 
with receiving localized push alerts via text or 
email from the NHC. Many were familiar with 
such notifications and had registered to re-
ceive them from other organizations. Allowing 
users to subscribe to multiple locations and 
have multiple options in terms of how to choose 
locations (e.g. zipcode, city or county name, 
etc) would facilitate user control. Giving us-
ers the ability to customize and control the 
geographic relevance of hurricane informa-
tion they receive may increase engagement 
with and perceived value of hurricanes.gov. 

Trusted third-party content 
There is a wealth of other credible information 
available through application programming in-
terfaces (API) to information published by other 
organizations in government or core partners, 
in other automated means that would add value 
to core NHC products. Users mentioned that 
certain information would improve the utility of 
the NHC website, such as information on road 
traffic, dangerous or impassable roads, road 
and airport closures, local weather forecasts, 
and news and alerts from local governments. 

Interactive local-scale maps 

Many users have come to expect modern inter-
active maps and the ability to pan, zoom, and 
choose information to display on websites that 
provide geographic information. Participants 
noted that the regional-scale maps currently 
offered on hurricanes.gov did not provide 
enough context to be usable at a local level. 
Improving the mapping functionality and scale 
on the NHC website, while ensuring simple de-
faults for those who still struggle to use maps, 
could significantly add to user experience. 

Local emergency management resource 
and organizational directory 
Maintaining directories of local or regional links, 
resources, and organizations alongside NHC hur-
ricane products would deliver additional benefits 
to users and make NHC information more action-
able. Participants noted the value of this informa-
tion and the convenience of having it collected 
in one place. In addition, sharing this information 
may help improve users' understanding of, and 
relationships with, relevant local organizations. 

Community Feeds 
Social media is a major source of risk infor-
mation for many members of the public and 
allows users to share relevant and valuable in-
formation that the NHC is not well positioned 
to create, such as timely photos of conditions 
or impacts. Careful curation of community pro-
duced social media content during storm events 
can add value to the NHC’s digital presence. 
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Phase Two:Design, Test & Refine 

Wireframes 

Home – Region Summary 

Home – Region Full 
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Phase Two:Design, Test & Refine 

Localised Content 
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Phase Two:Design, Test & Refine 

Home – Customised Home – Evacuation Notification 

Custom Notifications 
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Phase Two:Design, Test & Refine 

Integration with
Weather Forecast Office 
Sites 
The National Weather Service operates 122 weather forecast offices that pro-
vide forecasts and severe weather warnings for a specific geographic area. Each 
weather forecast office (WHO) has a dedicated page on the NWS website, many 
of which contain information that is potentially valuable to NHC audiences. 

The purpose of this activity was to ex- 1. Interviews with NWS staff involved in the
plore how WFO pages or content might design and operation of the WFO pages.
be integrated into a broader NHC user ex- 2. A review of the WFO content and pages perience.This was done in 3 parts. 

3. Prototyping of localized content and func-
tionality, discussed in the previous section.

Key Findings 

Much of the WFO-specific information contained 
on these sites was seen as valuable 
Users reported that information on local di-
saster preparedness resources, localized 
threat and impact graphics, and other content 
would be useful. This reinforces similar find-
ings that arose from the literature review. 

Current user experience limits value 
As with hurricanes.gov, the WFO sites have been 
designed and built without reference to mod-
ern web design standards or user experience 
best practices. Although the WFO sites were 
designed for the general public, users were not 
involved in their development. As a result, the 
WFO websites and the tropical forecast page 
within them fall short of the interfaces and 
user experience today’s audiences expect. 
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A lack of discoverability limits access 
The WFO tropical sites are not easy to find 
through Google search, which is the most com-
mon way that people accessed hurricanes. 
gov, and, at present, localized information in-

Recommendations 

cluded in the WFO site is not easily accessible 
or discoverable from hurricanes.gov. Thus, in-
tegration between the sites is functionally very 
limited. These WFO are similarly difficult to 
discover within the current NWS architecture. 

The WFO websites could potentially become 
helpful platforms for the NWS and NHC con-
tent people are seeking. However, to get them 
to this stage would require significant invest-
ment. In the meantime, there are additional 
pathways worth considering to meet the pub-
lic’s needs for localised storm and hazard-re-
lated information. Below we present several 
options for how NHC might approach the inte-
gration of hurricanes.gov with regional WFO 
sites. These options are not mutually exclu-
sive, and in fact recommend that NHC develop 
a strategy that combines several of these. 

Improve the design and SEO of the WFO sites 
As noted, WFO pages do not currently meet 
the standards expected by modern audiences. 
However, many improvements could be made 
with the application of standard interface de-
sign, UX, and communication best practice. In 
particular, efforts to improve page consistency, 
visual hierarchy, and reduce clutter would im-
prove user experience. Improved SEO for these 
sites would help drive awareness and traffic. 

Defer integration between the two sites 
There are several reasons why the NHC may 
not wish to significantly depend on the WFO 
sites for delivering localized hurricane infor-
mation, even improved versions of these sites. 
First, regional sites are organized administra-
tively, or according to the NWS regions, which 
likely does not align with users’ mental models 
for regional groupings of the United States. 

Second, many of the usability challenges that 
the NHC website is currently seeking to ad-
dress are replicated on the regional forecast 
sites, and the NHC has less ability to influence 
these. Finally, given search engine rankings 
and social media, members of the public are 
more likely to find themselves on hurricanes. 
gov than the regional sites, where deliver-
ing usable and localized content to them as 
quickly as possible should be a priority. 

As an alternative to tight integration with re-
gional sites, NHC may choose to focus on 
improving the localization of content on hurri-
canes.gov, as discussed earlier in the report. 
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Develop a process by which local 
content produced by regional teams is 
also featured on hurricanes.gov 
This could involve automatic propagation via 
API or manual sharing. Given the effort spent 
by WFO staff on developing the local threat and 
impact graphics and other localized resources 
and information hosted on the regional trop-
ical forecast and their potential value to the 
public, the NHC may consider featuring this 
content on hurricanes.gov. Manual sharing of 
this content is possible, though may be labor 
intensive to ensure that it is kept up to date with 
changing information on the regional sites. 

Another option, afforded by the use of the 
same CMS across each regional site would 
be automated updating through web-scrap-
ing or (if available) direct API access. This 
would not require significant programming 
expertise and may allow hurricanes.gov to 
share the latest information made available 
on the WFO Tropical Web Portal sites. 
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NWS Houston Weather Forecast Office wesbite 
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 Overarching Insights & 
Recommendations 



In addition to federal guidelines, including Section 508 compliance on accessibility, 
and those from the National Weather Service and NOAA, we considered (or 
encountered along the way) several major constraints in this project. 

Constraints 
& Limitations 
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Rverarching Insights & recommendations 

• First, there is a misalignment between
what best practices in weather risk com-
munication research suggests in terms
of the information and communication
needs of the public during storm warn-
ing period, and what the NHC, as a single
entity with a limited mandate, is currently
able to offer. Crucial information such as
evacuation warnings or projections of local
impacts are either not available in a uni-
form manner across NHCs service area or
created and maintained by other entities.

• Second, there has been a historic under-
investment in the website overall. The
majority of the work on the design and
maintenance of the site has been, and
continues to be, done in-house. The
NHC’s staff are leading experts in their
field, but do not currently possess strong
capacities in modern web development.

• Third, at present the NHC doesn’t have
a comprehensive, cross-platform (i.e.
including traditional media, relation-
ships with technical partners, social
media, and web) strategy for communi-
cating forecast information to the public.

• Finally, one limitation of this research
process is that we have focused exclu-
sively on the public. This has had several
ramifications, including the extent to
which we can advise on tradeoffs regard-
ing how specific design decisions may
affect public and core partners and lim-
iting the sections of the site considered
for the information architecture review.
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Several considerations surfaced through this research that the NHC could 
take into account in any pivot of the site’s design or focus to the public. 

Considerations When 
Designing for the Public 
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The “public” is not a monolithic entity 
Members of the public have a significant range 
of needs, abilities, and contexts in which they 
might use hurricane risk information. This 
means it is comparably more complicated 
to design for the public than for experts. 

The public does not view hurricanes. 
gov as a destination 
While they report high levels of trust, they per-
ceive the site and its content as being designed 
for experts. When they do visit the site, many 
arrive on the site via search or social media and 
don't necessarily land on the homepage. This 
increases the need for intuitive and explana-
tory information architecture and the adher-
ence to overall good user experience design. 

The public has less patience and is overall less 
motivated to use the NHC site than core partners 
They want to quickly find answers to their ques-
tions without having to click through to multiple 
pages or read large amounts of text. They have 
been accustomed to higher standards of UX 
than the current hurricanes.gov site provides. 

Language and use of jargon are 
important design considerations 
This is especially true given that the design 
of the current website is text heavy both in 
terms of its content and how various navi-
gation options are offered to users. The site 
relies heavily on technical terms that are un-
familiar to most members of the public, dras-
tically reducing its usability to this audience. 
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NHC has the opportunity to educate the public 
about the science of hurricane forecasting 
The prior point notwithstanding, the NHC has the 
opportunity to educate the public about the sci-
ence of hurricane forecasting. By providing eas-
ier handholds, such as contextual definitions of 
complex terms, NHC can help users learn some 
of the complex concepts behind hurricane fore-
casting while meeting their information needs. 

The public expects the site to 
work on mobile platforms 
According to the web statistics analysis, 
over half of the current site’s traffic during 
recent storms was on a mobile phone or tab-
let, where the site does not perform well. 
Mobile-first design strategies can improve 
this situation significantly, without requiring 
the development of a dedicated mobile app. 

Improved UX design on hurricanes.gov 
will help both the public and experts 
Anything the NHC does to improve visual 
design, accessibility, or otherwise con-
form to modern web design standards will 
be useful to each of its audiences. 
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Rverarching Insights & recommendations 

• As noted above, the NHC website has 
historically not received the necessary 
investments, including hiring specialized 
staff, needed to build and maintain a mod-
ern website that communicates the work 
of the organization on a level that is com-
mensurate with the expertise the NHC 
deploys in its forecasting work. If direct 
communication with the public via hur-
ricanes.gov is a priority for NHC, larger 
investments in this resource are necessary. 

• Any further developments to the web-
site would be enhanced by being part of 
an overall public communications strat-
egy that includes traditional channels as 
well as social media and the website, and 
accounted for expert audiences and core 
partners as well as the general public. 
This overall strategy would help prioritize 
future investments and facilitate decisions 
about website content and organization. 

• A public communications strategy should, 
amongst other things, situate NHC activ-
ities within the wider hurricane risk 
information ecosystem that includes other 
government agencies, the media, and the 
private sector. Efforts to develop partner-
ships or jointly funded projects between 
different actors in the ecosystem around 
topics such as standardized evacuation 
warnings or local impact predictions could 
help improve cohesion across the ecosys-

tem and allow NHC to focus on its core 
competencies while still ensuring that 
the public’s information needs are met. 

• A clear mission statement for the NHC 
website, along with targets for measur-
ing success, would help the organization 
to justify investments needed for mod-
ernization and future maintenance, help 
prioritize amongst competing opportuni-
ties for improvement, and track progress 
over time. Furthermore, it would allow 
the various teams and units across 
the NHC to establish a shared under-
standing of how the website fits into 
the overall goals of the organization. 

• The NHC should explore simple, so-called 
“discount” usability methods for testing 
changes to the website and gaining more 
feedback from members of the public. 
The web team at NHC has proved will-
ing to experiment with changes to the 
site based on feedback from core part-
ners and made real improvements with 
relatively few resources. The NHC can 
seek input from other audiences on topics 
ranging from terminology to page layout, 
without requiring large contracts to exter-
nal consultants. Getting feedback from 
users is often faster, less expensive, and 
more illuminating than is often assumed. 
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Rverarching Insights & recommendations 

Increase investment in the site 
and internal capacity 
In order to design, develop, and maintain a mod-
ern website capable of meeting the complex and 
varied information needs of the public, NOAA will 
need to both increase the amount of investment 
beyond current state and hire or develop more in-
ternal capacity in web design, user research, and 
web development. There are relatively few quick, 
low-cost, low-effort changes available to accom-
plish the needed structural changes and mainte-
nance. Nor should these be the focus if the needs 
of the public is the first priority going forward. 

Real, sustained investment is necessary to create 
a digital presence for the public that effectively 
communicates the tremendous expertise of the 
NHC and the critical information they produce. 

Internally socialize findings of the report 
The research produced during this project should 
be disseminated and discussed with NOAA 
and NHC staff to develop a shared understand-
ing around its findings and recommendations. 
Discussions or workshops should be facilitated 
to review and prioritize report recommendations. 
Final priorities can only be determined internally 
based on specific and evolving legal, budget, 
personnel, technological, and time constraints. 

Promote human-centered design within 
NHC and across NOAA and the NWS 
Research done using human-centered de-
sign stands to improve other NHC risk com-
munication products beyond hurricanes. 
gov. This project can serve as a positive ex-
ample for how human centered design can 
help government entities evaluate how to 
best communicate their work to the public. 

Future research should examine how the NHC, 
NWS, and NOAA, units within a broader gov-
ernment structure can align design efforts and 
provide more unified user experience across 
the organizational structure. Increasing the 
consistency and predictability of how differ-
ent entities deliver content will improve the 
user experience of each platform. In addition, 
dissemination of these results of this proj-
ect across the weather community could help 
sensitize design research methods and pro-
cesses, with benefits for the space overall. 
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Adopt contemporary visual design standards 
The role of effective visual design in com-
municating a sense of trust and authorita-
tiveness to the public was repeatedly raised 
in conversations with NOAA staff and public 
interviewees. As described in Appendix 12, 
relatively simple changes including modern 
typography, an updated color palette, and 
consistent page layouts would improve the 
site, even absent any additional changes. 

Build for mobile 
Over half of site visitors during major tropical 
storms use mobile devices and tablets. Our in-
terviews with members of the public, as well 
as nearly two decades of research in crisis in-
formatics, confirmed that mobile phones are a 
primary means of accessing information during 
emergencies. The current site does not perform 
well on mobile devices based on results from 
multiple publicly available evaluation tools. 

The NHC would benefit from ‘mobile first’ de-
sign strategies that ensure online resources are 
responsive and usable regardless of which tech-
nologies are used to access them. Such an ap-
proach will necessarily improve the design of the 
site when accessed using personal computers. 

Ongoing accessibility review & 
designing for different audiences 
There is a great diversity of current and potential 
users for the site. Given the responsibilities that 
NOAA and NHC have in delivering information 
to these users, an accessibility review should be 
part of any future design work for hurricanes.gov. 

The impacts on accessibility should be weighed 
when considering any future changes to the 
website. Accessibility here should be considered 
beyond the technical formulation provided by 
Section 508 or WCAG 2.0 guidelines. It should 
include targeted content strategy based on dif-
ferent information needs of different audiences 
including, for example, elderly populations or 
people who speak English as a second language. 

Similar to a mobile-first design approach, 
improving accessibility for more diverse us-
ers will improve the design in general. 

Develop a digital communication 
& content strategy 
Future web development should be guided by 
a clear digital communication strategy that is 
integrated with NHC’s overall communication 
approach. The information NHC is mandated 
to produce is highly complex, as are the needs 
of the greatly diverse audiences it intends to 
reach. Therefore, an overall strategy is needed 
in order to help set priorities and guide de-
sign decisions for NHC’s digital presence. 

Good design work necessarily requires mak-
ing tradeoffs and difficult decisions about what 
content to feature and how it is presented. A 
new digital communication strategy should in-
clude a clear vision for what the role of NHCs 
digital presence is in regards to the overall 
organizational mission, main user groups and 
communities that it is meant to serve. It should 
also lay out methods for evaluating whether the 
NHC is accomplishing its goals in this area. 
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Mockup of NHC homepage with modern UI design 
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Rverarching Insights & recommendations 

Taking advantage of people’s interest 
in graphics, but prioritize text 
Research in weather risk communication has 
repeatedly found that people’s eyes and at-
tention are drawn to graphical forms of infor-
mation. Yet research subjects consistently 
struggle to interpret common graphics such 
as the cone of uncertainty or spaghetti plots. 
There is a design research opportunity in 
this contradiction that may build on work al-
ready done at the NHC around colocating 
“Key Message” content with time of arrival and 
cone graphics. Further research through de-
sign could help refine and build this strategy. 

Localizing NHC Products 
The localization research undertaken by this 
project was focused on redesign of the site 
structure and the addition of further content. 
It revealed a clear demand from the public for 
more locally- and personally-specific informa-
tion. There is future work to do regarding the 
localization of individual products through more 
inclusion of contextual information and pre-
senting even coarse model results in a more 
localized fashion. There are a range of user 
behaviors that require further investigation, 
such as whether users can be encouraged to be 
repeat visitors and so, for example, gain value 

from having personal accounts, which would 
enable a wider range of localized features. 

Develop a Social Media Strategy 
Social media is an important, and growing, 
source of traffic for the NHC website. There is 
significant research in the crisis informatics and 
risk communication literature that provides guid-
ance on how official and authoritative sources 
can effectively use social media. Engaging with 
this literature, as well as conducting analysis of 
prior social media use by the National Hurricane 
Center, A/B testing and other means of experi-
mentation should be part of further developing 
NHC’s overall digital communications work. 

Improved Analytics for Better Understanding 
Site Traffic and User Behaviour 
The background research we conducted with the 
NHC website’s social media analytics was explor-
atory. It was largely based on prior work con-
ducted by NOAA and NHC staff. There is ample 
room to go deeper into this data, collect addi-
tional data, analyze trends in site traffic sources, 
and characterize user behavior in more ways. 
Furthermore, such research could provide NHC 
immediate benefits with development of a suite 
of site-specific analytics and evaluation meth-
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ods. These can be used to operationally evaluate 
site performance and efficiently understand the 
influence of future design and outreach work. 

Communicating Impacts 
Weather risk communication research and best 
practices argue that communicating storm im-
pacts increases the value of risk information 
and increases the trust and seriousness with 
which the public interprets it. In our interviews, 
members of the public reported that seeing 
images of storm impacts on the news and so-
cial media helped them to contextualize risk 
information. Further design research, building 
off of the threat and impact graphics produced 
by NWS, is necessary in order to prototype 
and evaluate how best to accomplish this. 

API and Raw Data Sharing 
A number of organizations incorporate NHC 
graphics and data into their own applications, 
analyses, and visualizations that are then de-
livered to the public from other media. It is im-
portant that the NHC understands who, what, 
and how this occurs to understand what value 
it creates with respect to the NHC’s mission. 

Interviews can be done with core partners to gain 
insight into how they share content from hurri-
canes.gov, what effect this has, and how it can be 
optimized. Interviews can be done with potential 
users of data-sharing APIs to better understand 
and meet the needs of these groups. Analysis 
of the growing private sector tech ecosystem 
can be done to characterize how information 
from hurricanes.gov is integrated with private-

ly-delivered weather information to improve the 
value of such integration. And the organization 
of hackathons or app development contests 
to promote NHC data and develop creative or 
innovative applications that incorporate it. 
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Appendices 

Phase One Phase Two 

1. Literature Review Summary.docx

2. Themes from NHC Interview Notes

3. Summary of Public Interview Analysis

4. Heuristics Process and Description

5. Example Heuristics Worksheet

6. Summary of Heuristic Evaluation Results

7. Design Opportunities Slide Deck

8. Design Workshop Outcomes

9. User Persona Cards

10. Journey Map

11. Localization Insights

12. Localization Testing Wireframes

13. Information on Regional Tropical
Forecast Sites (Idealized)

14. Visual Design Standards
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