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MEMORANDUM

To: Multicultural Media, Telecom and Internet Council (MMTC)
From: Daniella Infantino, Henry Rivera Fellow, and Scenic Mosley, Henry Geller Fellow
Re: The Impact of Climate Events on the Wireless Grid and Multilingual Consumers

Date: January 21, 2024

I. Introduction

The heightened incidence of climate-related disasters calls for an urgent enhancement of wireless grid
infrastructure to ensure the continuity of communication during emergencies.! Section II analyzes the role of
wireless grids in emergency alert dissemination and exposes their vulnerabilities. A critical balance between
advanced technology and the necessary robustness to withstand natural disasters emerges as essential.

Section III focuses on the impact of the Federal Emergency Management Agency (“FEMA”) on emergency
communication, detailing the development and efficacy of the Integrated Public Alert and Warning System
(“IPAWS”) and Wireless Emergency Alerts (“WEA’). These systems represent critical advancements in the
United States government's efforts to enhance public safety by expediting the reach of essential safety
information.? In Section IV, we delve into the vulnerabilities of wireless grids. The section pinpoints the physical
and systemic challenges threatening grid functionality during natural disasters and discusses potential solutions
and improvements to maintain grid integrity.?

Section V addresses the challenges multilingual communities face when grid failures occur, highlighting the
need for inclusive emergency communication systems that serve all population segments. It emphasizes the
increased risks for those who may not receive alerts in their primary language. It underscores the importance of
making emergency alerts accessible to all, regardless of language barriers. Section VI presents case studies,
including the Maui wildfires and the New York City flooding, demonstrating the real-world impacts of
communication breakdowns in disaster scenarios. These case studies underscore the need for resilient and
inclusive communication infrastructures and their vital role in safeguarding communities during catastrophic
events.*

Finally, Section VII addresses the critical role of backup communication systems during primary network
failures, emphasizing the importance of reliable alternatives and the strategic deployment of these systems in

! Federal Communications Commission, Wireless Network Resiliency During Disasters, FCC (Sep. 25, 2023),
https://www.fcc.gov/wireless-network-resiliency-during-disasters.

2 Federal Emergency Management Agency, Integrated Public Alert & Warning System, FEMA (Aug. 3, 2023),
https://www.fema.gov/emergency-managers/practitioners/integrated-public-alert-warning-system.

3 U.S. Department of Energy, Electric Grid Security and Resilience: Establishing a Baseline for Adversarial Threats, ICF
INTERNATIONAL (June 2016), available at https://www.energy.gov/policy/articles/electric-grid-security-and-resilience-establishing-
baseline-adversarial-threats.
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emergencies.’ Section VIII concludes with action-driven recommendations, calling upon policymakers, industry leaders, and community planners to
implement the structural and procedural enhancements needed to protect all community members during crises.

1I. History of Wireless Grid Failure and Multilingual Consumers Impacted

The increasing frequency of climate events in the United States, such as the over 2,000 wildfires reported by CalFire in a single year, has
highlighted the vulnerabilities in physical and digital infrastructures.® Hurricanes, floods, and wildfires have disrupted essential services and impeded
rescue efforts, exacerbating the toll on communities.

According to the National Oceanic and Atmospheric Administration, the United States has experienced a marked increase in the frequency of
multibillion-dollar disaster events, underscoring the urgent need for a resilient network infrastructure.” Wireless grids are integral to this
infrastructure, providing a lifeline for communicating alerts and updates during disasters. Their reliability is crucial, as evidenced by reports by the
Federal Communications Commission (“FCC”) on network outages, which show that emergency responses and the timing of evacuations depend
heavily on the uninterrupted operation of communication systems.®

Despite their critical role, wireless grids are not impervious to failure. They are vulnerable to physical damage, such as when Superstorm Sandy
caused the collapse of twenty-five percent of cell towers across ten states.’ System overloads are also a significant risk during crises, with the FCC
noting that emergencies can surge network demand, leading to unexpected outages.!® Furthermore, FEMA studies highlight the challenges for the
21% of U.S. residents who speak a language other than English at home, demonstrating the need for multilingual emergency systems to prevent
increased casualties during disasters.!!

The role of wireless grids in emergency notification is paramount, with government agencies relying on them to transmit critical updates to
affected populations. These grids support various platforms, from mobile networks to emergency broadcast systems. However, their advanced
capabilities do not negate their susceptibility to damage and overloads.'? Innovative solutions and proactive risk management are necessary to
counter these threats. FEMA's WEA system, which has delivered over 70,000 messages in the past decade, is an example of such innovation.'? Still,
the need for improvement remains as the challenges and frequency of disasters grow.

The relevant research underscores the necessity of robust communication networks during disasters. Communication breakdowns, such as
during Hurricane Katrina, have led to increased casualties and prolonged recovery efforts. FEMA and the FCC have documented cases where failures
in communication infrastructure had dire consequences.'* These instances call for communication systems that are resilient and adaptable to the

5 FEMA Integrated Public Alert.
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unique challenges of different disaster scenarios. As the National Climate Assessment projects an increase in the severity of weather-related disasters,
comprehensive planning and implementing resilient communication technologies have become imperative. '?

Inclusivity in emergency communication is also crucial, with statistics indicating that multilingual capabilities are necessary to reach all
community members effectively.!® The U.S. Census Bureau reports that over 60 million individuals speak a language other than English at home, and
approximately 25 million Americans have limited English proficiency.!” Emergency alert systems must, therefore, include multilingual alerts to
ensure that vital information is accessible during disasters. Ensuring that all community members, regardless of language proficiency, can receive and
understand critical data is a technical necessity and a moral imperative in disaster preparedness and response.

II1. Federal Emergency Management Existing Literature

FEMA is a sentinel in emergency management, ensuring the nation's disaster communication systems remain robust and reliable.!® The agency's
literature chronicles the development of the IPAWS, which became fully operational in 2011.'° This advanced system represents a milestone in
emergency management, converging new technologies with established alert mechanisms to forge a comprehensive public safety communication
infrastructure.?’ By disseminating critical alerts across multiple channels, including the WEA system, IPAWS guarantees that essential information
swiftly reaches the public.?!

The WEA system has proven its efficacy as a pivotal public safety tool since its establishment. In a decade, it has dispatched thousands of
messages, warning citizens of imminent extreme weather and other emergencies.?? The alerts' unique tone and vibration pattern are designed to be
accessible to people with disabilities, ensuring broad reach and utility.?* The geotargeting capability of the WEA system tailors alerts to those in
immediate peril, enhancing the messages' relevance and urgency.?

FEMA's collaboration with the FCC has been instrumental in the progressive refinement of the WEA system. The literature reflects a symbiotic
relationship wherein the FCC's insights into the system's operational metrics like speed, accuracy, and reliability, have been integral to the system's
evolution.?” These improvements are a testament to the agencies' joint commitment to maintaining public safety and keeping the populace well-
informed during crises.

FEMA's literature outlines plans to augment the WEA system's capabilities through rigorous testing and performance evaluations. A notable
initiative by the FCC to conduct the first-ever geotargeting tests, in collaboration with FEMA and local agencies, underscores a concerted effort to
refine the precision of emergency alerts.?® This forward-thinking approach aims to expand the use of the WEA system, thereby bolstering public
confidence in its effectiveness as a lifesaving service.

15 Fourth National Climate Assessment, U.S. GLOBAL CHANGE RESEARCH PROGRAM, https://nca2018.globalchange.gov/ (last visited
Nov. 5, 2023).

16 Intergovernmental Advisory Comm. to the Fed. Commc’ns Comm’n, Advisory Recommendation No. 2019-5, In the Matter of
Multilingual Emergency Alerting, FCC, available at https://docs.fcc.gov/public/attachments/DOC-360696A3.pdf (last visited Nov. 5,
2023).
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On the operational front, FEMA provides disaster emergency communications through a range of assets, including six geographically dispersed
Mobile Emergency Response Support detachments and a fleet of Mobile Communications Office Vehicles.?” These resources are immediately
deployable, offering self-sustaining telecommunications support to large disaster field offices and multiple field sites within the disaster area.?’
Deploying mobile communications office vehicles as mobile disaster recovery centers during the initial response phase allows disaster survivors to
apply for assistance directly and quickly.?

FEMA's commitment to resilient disaster communication is quantified in their reports, which detail the scope and scale of deployments during
significant emergencies.*° For instance, in the aftermath of Hurricane Sandy, FEMA's mobile support units facilitated the filing of thousands of
assistance applications, illustrating the tangible impact of these communication assets.?! The statistics underscore the necessity of such mobile
infrastructure in providing a lifeline to those affected by disasters.

1V. The Vulnerability of Wireless Grids

Wireless communication grids, crucial during emergencies, are susceptible to many vulnerabilities, compromising their integrity. Physical
damage to infrastructure is a primary concern, with the National Oceanic and Atmospheric Administration reporting an increase in extreme weather
events that can devastate these systems.?? Hurricanes, for instance, can disable up to 25% of cell towers in their path, as seen during Hurricane
Sandy.?

Furthermore, the United States Geological Survey has documented wildfires affecting land cover over millions of acres annually, posing a
significant risk to ground-based communication infrastructure.* Grids also face overloading issues, where the FCC notes that emergencies can lead
to a surge in communication traffic by several hundred percent, potentially crashing networks when they are most critical.>

Cyber threats represent an equally formidable challenge, with the Cybersecurity and Infrastructure Security Agency acknowledging an uptick in
cyberattacks aimed at critical infrastructure sectors.?® These attacks can incapacitate wireless grids, leading to communication blackouts.’
Additionally, overreliance on single technologies can lead to systemic failures, highlighting the need for a diversified approach to communication
systems.>® The current trend of increasing cyber incidents demands robust cybersecurity measures integrated into the wireless grid's design and
operation.>

Adaptation to the evolving climate landscape is another pressing need for wireless grids. Infrastructure designed for past climate conditions may
not withstand today's increased frequency and severity of weather-related disasters.* The American Society of Civil Engineers has called for
significant investment in resilient infrastructure, emphasizing that adaptive technologies are crucial to future-proof communication networks against
the challenges of a changing climate.*!
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For multilingual populations, the risk intensifies when grids collapse. FEMA's push to expand IPAWS with multilingual alerts is a step in the
right direction, yet continuous enhancement and testing are crucial.*? Statistics from the U.S. Census Bureau reveal that over sixty million U.S.
residents speak a language other than English at home, which necessitates the availability of language-appropriate alerts to ensure the timely
dissemination of emergency information to these residents.*

Recommendations to mitigate these vulnerabilities include reinforcing physical infrastructure against extreme weather, diversifying
communication technologies to prevent single points of failure, and ensuring responsiveness to the needs of diverse communities.* Proactive
measures such as these are essential in constructing a resilient emergency communication framework capable of withstanding the multifaceted
challenges of natural and human-made disasters.

Furthermore, strategies must include integrating advanced predictive analytics to manage grid loads preemptively and developing Artificial
Intelligence (“Al”) based translation services for real-time multilingual communication.*’ Such technological advancements will protect the grids and
ensure that the messages transmitted are clear, timely, and accessible to all, irrespective of language barriers.*¢

V. Multilingual Consumers and Grid Failure

The resilience of wireless communication grids is a critical issue for all consumers, but it presents unique challenges for multilingual
populations. When these grids fail during disasters, non-English speakers can be disproportionately affected due to language barriers, resulting in
life-threatening delays and miscommunications.

As seen in the aftermath of Hurricane Katrina, over 100,000 Louisianans who were not proficient in English struggled to receive timely and
accurate information when the only Spanish-language radio station went off-air for eight critical days.*’ Similarly, during Hurricane Ida in New York
City, the communication grid's limitations became glaringly apparent.*® The city's multilingual residents faced significant hurdles because alerts were
broadcast predominantly in English and Spanish, excluding many diverse populations.*®

FEMA literature and case studies highlight that a grid system that caters to all linguistic groups is imperative in areas with diverse populations,
such as New York City, where 25% of the population does not speak English at home.>® In Maui, the reliance on social media for emergency alerts
proved insufficient, particularly for non-English speakers, as public updates on wildfires were infrequent and sometimes unclear.’! These instances
underscore the necessity for emergency communication strategies that are inclusive and considerate of linguistic diversity.

To better serve multilingual consumers, FEMA suggests several improvements, such as establishing specific channels for multilingual
broadcasts during emergencies, storing emergency alerts in multiple languages for immediate broadcast, and collaborating with community leaders to
understand and meet linguistic needs.’? Additionally, equipping emergency responders with multilingual communication tools and training is vital.>?
Creating systems for multilingual consumers to provide feedback on communication effectiveness during drills or actual events can further enhance

42 FEMA Integrated Public Alert.

43 Sandy Dietrich & Erik Hernandez, What Languages Do We Speak in the United States?
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the reliability and inclusivity of emergency communications. These measures would improve the safety of multilingual communities during grid
failures and strengthen the overall disaster response framework.

VI. Case Studies

In the realm of disaster management, the rigor of emergency communication systems is put to the test during real-world events. This section
analyzes three significant climate events: Hurricane Katrina, the flooding in New York City from Hurricane Ida, and the recent wildfires in Maui.
Each case study explores the interplay between disaster impacts and the efficacy of emergency communication networks, particularly the challenges
multilingual populations faced. These events shed light on the critical need for resilient, inclusive communication infrastructures and their vital role
in safeguarding communities during catastrophic events.

A. Hurricane Katrina

Hurricane Katrina in 2005, one of the deadliest hurricanes in U.S. history, serves as a stark reminder of the vulnerability of communication
systems during natural disasters. The hurricane caused severe flooding and infrastructural damage in New Orleans and the surrounding areas, leading
to prolonged power outages and failures in the wireless communication grid.>* The impact was particularly severe for non-English speakers; over
100,000 Louisianans not proficient in English were left without access to crucial information when the Spanish language radio station went off the air
for eight days.>® This case highlighted the necessity of a "Designated Hitter" system, which would require broadcasters to provide emergency
information in widely spoken languages during and after an emergency in the “Katrina Petition,”*® which called on the FCC to require emergency
broadcasts in multiple languages.

In the wake of Hurricane Katrina, FEMA acknowledged the need for robust disaster emergency communications and began modernizing public
alert systems, resulting in the operationalization of IPAWS in 2011.37 This modernization directly responded to the communication failures
experienced during Katrina, emphasizing the need for a system capable of reaching all affected individuals, including those with limited English
proficiency.’® Despite these advancements, the literature suggests that further enhancements are necessary, particularly in refining the geotargeting
capabilities of alerts and expanding the system's multilingual capacities.>

The lessons from Hurricane Katrina led to initiatives to improve interoperable communications between federal, state, and local governments.
FEMA's deployment of Mobile Emergency Response Support units and establishment of a fleet of Mobile Communications Office Vehicles were
crucial steps in this direction.®® These efforts demonstrate a commitment to bolstering the infrastructure required for effective disaster response and
recovery operations.

However, as FEMA's post-Katrina literature indicates, there remains a gap in ensuring communication equity during disasters, particularly for
multilingual communities. Expanding IPAWS to include alerts in multiple languages and formats is essential for reaching all community members.®!
Integrating mobile communications office vehicles as mobile disaster recovery centers has been a significant stride in aiding survivors.®> However,
the agency's literature calls for ongoing improvements to these systems, highlighting the need for constant innovation and adaptation to emerging
threats and challenges.

B. Flooding in New York City

3 Miller, Communications & Infrastructure Impacts.

35 The White House, The Federal Response to Hurricane Katrina.

%6 David Honig et al., Multilingual Emergency Communications, EB Dockets 06-119 and 04-296, MMTC (May 19, 2020), available at
https://www.mmtconline.org/wp-content/uploads/2020/06/MMTC-LULAC-Multilingual-Emergency-Communications-Letter-
051920.pdf.
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Hurricane Ida's arrival in New York City (“NYC”) in 2021 resulted in uneven destruction and a tragic demonstration of the flaws in NYC’s
communication grid due to language access barriers. The majority of the 13 NYC residents who perished during the hurricane were of Asian descent,
emphasizing the disproportionate effect on communities facing language-specific challenges.®® The existing emergency alert system's English and
Spanish limitations meant that many of NYC's diverse population were excluded from receiving timely alerts.®* The National Weather Service's
alerts, primarily in English and Spanish, were insufficient for the city's multilingual population.® Although NYC's Notify NYC system offered
information in 14 languages, many residents were unaware of its existence or how to opt in to it.%

The response to the flooding in New York City, particularly during Hurricane Ida, showcased FEMA's ability to mobilize and coordinate
emergency communications. Challenges persisted despite the deployment of Mobile Emergency Response Support detachments and a pre-positioned
fleet of Mobile Communications Office Vehicles.” The emergency alert system's limitations were evident, as most alerts were only in English and
Spanish, insufficient for New York City's linguistically diverse population.’® The National Weather Service's alerts and NYC's Notify NYC system
did not reach many residents effectively, leaving a significant communication gap.®’

In response to the devastating urban flooding caused by Hurricane Ida in New York City, FEMA's Mitigation Assessment Team (“MAT”)
deployed to assess the damage and develop strategies for mitigation.” The MAT's reports highlighted the need for a multi-pronged approach to urban
flood management, including upgrading sewer systems and enhancing green infrastructure.”! This approach addresses the issues resulting from over 7
inches of rain that flooded streets and subways and overwhelmed drainage systems designed for much lower rainfall intensities.”?

FEMA has worked towards mitigating flood risks by supporting New York City's initiatives like the Bluebelt program and FloodNet.”® The
Bluebelt program, designed to use natural landscapes for stormwater management, has been a vital part of Staten Island's drainage system, proving
effective in areas previously prone to flooding.”* FloodNet's installation of flood detection sensors throughout the city represents a significant
advancement in real-time flood monitoring, aiming to have 500 sensors operational by 2027.7> These measures reflect FEMA's commitment to
reducing the impact of extreme weather events through innovative and sustainable urban planning. Still, their initial response was insufficient and
untimely.

C. Wildfires in Maui

The wildfires in Maui this past August further demonstrated the complications arising from grid failures. The Lahaina fires, initially contained
early in the morning, escaped and spread rapidly by the afternoon, causing power and cellular outages that disrupted communication.’”® Maui
County's reliance on social media for emergency alerts proved inadequate, especially for the multilingual population, as its all-hazard siren systems
intended to alert the public failed to activate.”” The Maui wildfires resulted in significant loss of life and property, with more than 800 business

9 Ashley Wong, Push for Language Access After Ida Highlights a Greater Need in N.Y., THE NEW YORK TIMES (Mar. 3, 2022),
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establishments and approximately 7,000 employees affected.”® The reliance on social media and the infrequency and lack of clarity in public updates
disproportionately affected non-English speakers, mainly if translations were not immediate or accurate.”

The Maui wildfires, which caused multiple power and cellular outages, are a critical example of the urgent need for network resilience in the
face of natural disasters. CalFire reported over 2,000 wildfires in a single year, burning over 12,500 acres, underscoring the frequency and impact of
such events on communication infrastructure.®’ During the fires in Maui, reliance on social media for emergency alerts was insufficient when
traditional siren systems failed to activate, highlighting the necessity for a multifaceted approach to disaster preparedness.®!

Recognizing their vulnerability, states like California have begun planning new network deployments using the $42.5 billion federal Broadband
Equity Access and Deployment (“BEAD”) program, aiming to fortify networks against these increasing threats.®? This proactive measure sets a
precedent for enhancing network resilience, suggesting a need for national strategies to ensure networks can withstand and recover from unexpected
disruptions.®? The situation in Maui illustrates the potential for improved disaster response through strengthened network infrastructure, redundancy
measures, and enhanced communication strategies that consider the diverse needs of affected populations.

In the aftermath of the Maui fires, it is evident that more robust, preemptive planning and collaboration across government and private sectors
are required. The fires demonstrated the importance of regular risk assessments and the implementation of communication technologies that can
dynamically reroute traffic during node failures.®* By integrating lessons from Maui and other wildfire incidents, organizations such as FEMA can
significantly improve disaster preparedness, ensuring that communication systems remain operational and accessible during critical times, especially
for multilingual and at-risk communities.

The case studies of Hurricane Katrina, Hurricane Ida's impact on New York City, and the Maui wildfires underscore the imperative for robust
and inclusive emergency communication systems. They demonstrate the consequences of inadequate preparation and the importance of addressing
the specific needs of multilingual populations. These historical events serve as a stark reminder of the human costs when communication fails and as
a call to action for continuous improvement of disaster response infrastructure. They reinforce the necessity for proactive advancements in
emergency communications to better serve and protect diverse communities against future calamities.

VII. Backup Communications Systems

As climate events increasingly disrupt primary communication networks, backup systems become indispensable for emergency management.
These systems ensure uninterrupted information flow when conventional grids fail. Traditional yet robust radio broadcasting provides wide-reaching
emergency communication with signals less prone to disaster-induced disruptions.®® In the aftermath of Hurricane Katrina, the "Designated Hitter"
system highlighted radio's utility, mandating at least one station to broadcast lifesaving information in various languages during emergencies.
However, the functionality of radio backup systems depends on the presence of operational stations and a consistent power supply.’’

Landline phones also serve as reliable backup communication tools. Their direct connection to the landline system allows operation without
electricity, providing a critical communication channel during power outages.® This often-overlooked technology proves vital, especially in the
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initial stages of a disaster.®® Additionally, geostationary and Low Earth Orbit (“LEQ”) satellites offer resilient communication means, unaffected by
terrestrial disruptions.’ Satellite phones, providing voice, SMS, and internet access, become crucial when ground-based infrastructure is
compromised.’!

Furthermore, the resilience of the electric grid, a key component of wireless networks, is often debated regarding the necessity of a backup
system. While some argue that maintaining the wireless grid during emergencies may not be critical, the failure of the electric grid poses a significant
"what if" scenario. Innovative technologies like phone pinging, which allows devices to receive alert notifications without a traditional network,
become invaluable in such an event. This new technology ensures that even if the electric grid fails, individuals can still receive crucial alerts and
maintain a line of communication during a disaster. Thus, it may not be entirely necessary to fortify the wireless grid and instead focus on novel
innovations.

For multilingual consumers, establishing dedicated channels for multilingual broadcasts is imperative. Storing emergency alerts in various
languages for immediate release ensures timely, understandable information delivery to non-English speakers.”?> Collaborating with community
leaders and equipping emergency responders with multilingual tools can enhance the inclusivity of backup systems.?® Creating feedback mechanisms
on communication effectiveness further solidifies the reliability of these systems for diverse populations.®*

Developing multiple overlapping systems guarantees at least one functional communication pathway during disasters.” Enhancing cell towers
with durable battery backups, fortifying physical infrastructure, and deploying mobile units for rapid communication restoration are vital strategies.”®
Collaboration with technology companies fosters innovation in developing resilient communication technologies, strengthening backup systems
further.”” Backup communication systems are not just supplementary but foundational to a resilient emergency response framework.® By integrating
and fortifying these systems, communities can ensure the continuity of communication, thus enhancing overall disaster resilience.

In conclusion, this paper proposes recommendations to enhance the resilience and inclusivity of disaster communication systems. Hardening
infrastructure against the most common regional disasters is recommended to combat the physical vulnerabilities of wireless grids. An approach to
hardening infrastructure includes upgrading towers to withstand severe weather conditions, implementing redundant power supply systems, and
employing fire-resistant materials in wildfire-prone areas.” Investments in these areas will help ensure that the backbone of our communication
systems remains intact during natural disasters.

VIII. Recommendations

A multifaceted approach is required to fortify wireless grids against the destructive forces of natural disasters. This approach involves upgrading
communication towers with weather-resistant materials, ensuring they can withstand the high winds of hurricanes and the heat of wildfires.'?
Strategies must also include developing more resilient power sources, such as solar-powered backups and advanced battery technologies, to maintain
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operations when conventional power grids fail.'”! Moreover, integrating real-time monitoring systems can provide early warnings of potential
infrastructure failures, allowing for prompt maintenance and repairs.'??

Networks must be designed to handle surges in usage during emergencies without compromising service. Implementing advanced load-
balancing solutions and constructing additional mobile cell sites can help manage the increased traffic.!”> Deploying portable cell towers and satellite
communication setups can also provide immediate relief in areas where the infrastructure is damaged.!?* These solutions should be supplemented
with regular stress tests and simulations to ensure networks can handle the demands of a large-scale emergency.

The inclusivity of IPAWS must extend beyond English speakers, incorporating alerts in languages reflective of the United States' diverse
population. Alerts should be optimized for various communication channels, from traditional broadcast to digital platforms, ensuring they reach as
many people as possible.'® Community engagement initiatives can inform design improvements, ensuring that alert systems effectively meet the
needs of different cultural and linguistic groups.!%

Strategic public-private partnerships offer a pathway to leverage the innovation and agility of the private sector in enhancing grid resilience.!??
Such collaborations can accelerate the adoption of cutting-edge communication technologies, such as 5G and next-generation wireless systems,
which are crucial for robust emergency communication networks.'% Encouraging investments in research and development can lead to breakthroughs
that future-proof communication infrastructures against emerging threats.!?

Disaster drills and community engagement are vital for testing communication systems' effectiveness and raising public awareness about
emergency protocols.'!? These exercises should be inclusive, with scenarios designed to evaluate the accessibility and clarity of multilingual alerts.
Feedback mechanisms should be established to gather insights from the community, which can inform ongoing improvements to emergency
communication strategies.!!?

111

Policy initiatives prioritizing funding for communication infrastructure resilience are essential to support these recommendations. Governments
must recognize the importance of reliable communication during emergencies and allocate resources accordingly. Legislation can also incentivize
private companies to invest in resilient infrastructure, creating a more robust and cooperative emergency management ecosystem.

Fortunately, the FCC adopted a Report and Order on October 19, 2023 mandating that wireless alerts be broadcast in more languages. The
Report and Order requires wireless providers that participate in the WEA system to make messages available in the 13 most spoken languages in the
United States, including American Sign Language. This is a positive step in the right direction and is likely to benefit the multilingual community in
times of disaster.
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By adopting these comprehensive recommendations, emergency communication systems can be made more resilient, inclusive, and capable of
providing lifesaving information to all citizens, regardless of language or location, during disasters. Since Katrina in 2005, little has been done to
provide alternatives when the wireless grid goes down. There needs to be a specific and directed focus on implementing alternatives so that situations
like those discussed in the case studies section do not continue to have such horrible impacts on multilingual consumers.

IX. Conclusion

The examination of wireless grid vulnerabilities, the disproportionate impact on multilingual consumers during disasters, and the analysis of
case studies underscore the pressing need for a robust and inclusive emergency communication framework. The evidence points to a clear directive:
resilience in our communication infrastructure is not just a matter of technological

upgrades; it is about ensuring equitable access to lifesaving information for all members of our diverse communities, especially during crises when
time and clarity are of the essence.

The recommendations advocate for a multi-layered approach to disaster preparedness, from hardening physical infrastructure and increasing
network redundancy to implementing comprehensive multilingual alert systems. Public-private partnerships are vital in this endeavor, fostering
innovation and agility in developing solutions that can withstand the unpredictability of natural disasters. Regular testing, community engagement,
and policy support are the cornerstones for building resilience and ensuring that the most vulnerable are not left without aid when disasters strike.

As this paper concludes, it does so with a call to action for all key players involved in disaster management and communication technology. We
must learn from past events and work proactively to safeguard our communities against future emergencies. By fortifying our wireless grids and
embracing inclusivity in our emergency communication strategies, we can strive towards a future where safety and preparedness are accessible to
everyone, regardless of language, location, or circumstance. In doing so, we not only enhance the resilience of our infrastructure but also uphold the
collective ethos of a society committed to the well-being of all its members.

Incorporating advanced technology into our emergency communication systems has undeniably saved lives. According to FEMA, the WEA
system has delivered thousands of messages to the public since its inception. However, the FCC reports suggest that there is still a high chance of
network failure during catastrophic events, highlighting the need for continuous improvements in our wireless grid infrastructure.

Enhanced collaboration between the government and private sectors can revolutionize our disaster response capabilities. The National Emergency
Communications Plan emphasizes the importance of seamless communication among first responders, projecting a 50% increase in the efficiency of
disaster response with improved interoperable communication systems.''> These partnerships can also facilitate the integration of multilingual alert
systems, expanding the reach of critical alerts to an additional sixty million non-English-speaking Americans.''*

In the face of climate change, which the National Climate Assessment predicts will only increase the frequency and intensity of extreme weather
events, the call to reinforce our emergency communication systems becomes even more urgent.!'> Investments in disaster communication not only
reflect our technological capabilities but also our societal values. Ensuring that all community members have access to reliable information during
emergencies demonstrates a commitment to inclusivity and preparedness that transcends linguistic and cultural barriers.
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