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BACKGROUND 

 Public alerting authorities face crucial challenges in alerting populations during disasters. 

Emergency managers and alerting authorities have the task of learning and adapting to new 

public alert and warning systems and technologies that can disseminate alerts and warnings 

before, during, and after a disaster (Federal Signal Corporation, 2013). This research addresses 

how four Bay Area counties issue public alerts and warnings to vulnerable populations through 

the Federal Emergency Management Agency’s (FEMA) Integrated Public Alert and Warning 

System (IPAWS). This research includes data collected from Santa Clara, San Mateo, San 

Francisco, and Sonoma counties during the 2015-2016 El Niño winter season. By analyzing data 

from Santa Clara, San Mateo, San Francisco, and Sonoma counties, this research is geared to 

better understand how current technology is being used, to find innovative ways to provide 

wider-reaching emergency communication strategies, including community outreach efforts, and 

plan specifically with vulnerable populations in mind. The data collected was analyzed to serve 

as a distinct case study of IPAWS implementation across the four counties profiled. For the 

research, vulnerable populations are defined as the following: homeless individuals, non-English 

speaking communities, and people with access and functional needs (Fothergill and Peek, 2004; 

Ballen, 2009). Previous research has found that traditional methods of communication do not 

effectively reach everyone in these groups, often leaving the most vulnerable groups without the 

support and information needed during a disaster (Ballen, 2009).  

Flooding 

Flooding can cause severe water damage to infrastructures, such as buildings, roadways, 

bridges, and other facilities located in inundation areas. Inundation areas have a higher risk of 
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hazardous materials entering waterways, as facilities, such as wastewater treatment plants, can 

experience severe damage to storage tanks and pipelines. Debris from floodwaters can also cause 

damage when accumulated on bridges and in manufactured culverts, which can lead to increased 

loads on features, and cause backwater effects and overtopping (City and County of San 

Francisco, Department of Emergency Management, 2014).  

Flooding can also affect normal routine functions in communities and lead to economic 

losses, as businesses and government facilities are forced to close, utilities, such as water, gas, 

and sewer services, are disrupted, and communication mechanisms, such as utility poles, are 

damaged (City and County of San Francisco Department of Emergency Management, 2014). 

According to the National Oceanic and Atmospheric Administration (NOAA), flooding caused 

176 fatalities nationwide in 2015, a dramatic increase from a total of 38 fatalities in 2014 

(National Weather Service, 2016).  

As reported by FEMA’s Flood Insurance Rate Maps (FIRM), California has had a long 

history of flood cycles, creating an elevated risk of severe flooding. Since February 1954, sixty-

three percent of all federally declared disasters in California have involved flooding (California 

Office of Emergency Services, 2018). In total, these flood disasters have claimed 292 lives, 

caused 756 injuries, and cost over $4.8 billion in California Office of Emergency Services 

(CalOES) administered costs for water damages to various private and public infrastructure 

(California Office of Emergency Services, 2018). 

California’s flooding vulnerability spreads statewide and is commonly present in densely 

populated communities (California Office of Emergency Services, 2018). Every county in 

California experiences flooding and climatological patterns that present challenges to flood 

mitigation planning (California Office of Emergency Services, 2018). California’s diverse 
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geographical features create several types of floods, such as coastal, riverine, tsunami, seiche, 

mudslide, levee, lake, fluvial, flash, and alluvial flooding (California Office of Emergency 

Services, 2018). Since 1992, every county in California has had a state and/or federal emergency 

declaration at least once for flooding (California Office of Emergency Services, 2018).  

Areas that have experienced flooding in the past continue to flood repeatedly, causing 

great concerns and ongoing challenges for emergency managers and alerting authorities when it 

comes to issuing flooding alerts. The State of California and FEMA have identified various 

communities as Repetitive Loss communities, defined by FIRM as communities that have 

experienced severe flooding in past events and are anticipated to continue experiencing severe 

flooding (California Office of Emergency Services, 2018). In 2018, Repetitive Loss (RL) 

communities accounted for an estimated $171 million in payments and represented 8,019 losses 

on 2,903 properties throughout California (California Office of Emergency Services, 2018). 

There has been a steady pattern demonstrating the correlation between RL communities 

and flooding damages from 2010 to 2013. In 2016, out of the 30,000 RL communities 

nationwide, 393 were in California (California Office of Emergency Services, 2018). According 

to the University of California at Davis Center for Watershed Sciences, in 2017, California 

accounted for an estimated $30 million in total payments to these communities, (California 

Office of Emergency Services, 2018). Sonoma County, Santa Clara County, and San Mateo 

County have consistently reported historically high flood-related damages within their 

jurisdictions, and Sonoma County continues to appear on California’s top ten RL Communities 

list (California Office of Emergency Services, 2018). 
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Problem Statement 

Public alert and warning systems are crucial tools that save lives and protect property in 

times of emergencies. In the past several decades, natural disasters have struck the nation, and 

effective public alerts and warnings were not disseminated to all impacted populations, calling 

into question the effectiveness of emergency communication systems (Wimberley, 2012). As an 

example, in 2012, when Hurricane Sandy hit the east coast, public alert and warning systems 

reached those who had access to technological devices. However, emergency managers and 

alerting authorities faced the challenge of alerting all groups, including the homeless and 

individuals with access and functional needs, who may not have access to traditional 

communication methods like television and radio broadcast stations, cell phones, or landlines. In 

addition, individuals who experience language barriers and limited English language proficiency 

struggle to fully understand public alerts (Wimberly, 2012).  

Locally, emergency and disaster communications have also left some of the most 

vulnerable populations behind. In 2017, the Coyote Creek flood in Santa Clara County 

devastated the City of San José. The flooding disproportionately impacted several low-income 

communities and households with little English proficiency, and there was limited 

communication between the agencies involved and the communities affected (Wadsworth et al., 

2017; Wadsworth and Koehn, 2017). A history of inadequate emergency communications and 

floodplain mismanagement, and a lack of communication between the City of San José and the 

Santa Clara Valley Water District, contributed to the disaster (Rogers, 2017), and in February 

2017, two consecutive atmospheric rivers led to severe flooding. The Anderson Dam, which is a 

reservoir, not a flood control dam, - had reached capacity and began to overflow. This event 

forced 14,000 residents out of their homes, with little time to evacuate (Rogers, 2017). By July 
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2017, there were still an estimated 200 residents that had not been able to return to their homes 

and were living in temporary housing (Sykes, 2017). The flooding was particularly devastating 

in low-income Vietnamese and Hispanic households, and mobile home parks, where there were 

many senior citizens and/or people with limited English proficiency (Wadsworth et al., 2017; 

Wadsworth and Koehn, 2017). Improved emergency communications could have provided an 

opportunity to warn residents and provide notice about the evacuation in multiple languages, 

which could have potentially avoided the substantial property damage, and the emotional distress 

caused by prolonged displacement (Alexander, 2020; Sykes, 2017). Drawing from these 

disasters, this research analyzed how four Bay Area counties issue public warnings, with a 

particular focus on how they engaged vulnerable populations during crisis communication. By 

exploring this facet of crisis communication, this research proposes potential solutions to 

improve communication and engagement with vulnerable populations.  

Historical Solutions 

CONELRAD 

The United States has a documented history of developing and implementing emergency 

public alert and warning systems dating back to World War II. In 1951, the United States 

developed the first public alert and warning system titled the Control of Electromagnetic 

Radiation (CONELRAD). Radio broadcasting stations used CONELRAD to initiate a special 

sequence and procedures that were designed to warn citizens of possible imminent nuclear 

attacks. In addition to radio, television broadcasting stations and audible siren systems were 

adopted into CONELRAD. The system was created as a military defense system that 

incorporated civil defense mechanisms (Brinson, 20090. Over time, technical difficulties arose 

from CONELRAD. The design of CONELRAD and the broadcasting aspects were theoretically 
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simple. Upon learning of an emergency, the Air Defense Command (ADC) would notify the Air 

Defense Control Centers (ADCC). ADCCs would then turn to notify key radio and television 

stations that were powered by metropolitan broadcasters (Brinson, 2009). The transmission 

would remain active until the ADC signaled an “all clear” message (Brinson, 2009). Although 

the foundation of the system seemed basic, it was technologically complex. The time-lapse 

between getting the stations to transmit and stop broadcasting emergency messages were too 

long, which eventually became a challenge. The New York Times reported that the time-lapse 

was only five minutes but was later reported to be anywhere between five to sixty minutes during 

a nationwide test (Brinson, 2009). Unfortunately, the time-lapse issue was never resolved and 

CONELRAD officially ended in 1963.  

EBS 

In 1963, CONELRAD was replaced by the Emergency Broadcasting System (EBS) 

which was developed to address the nation with audible public alerts but was not designed or 

allowed to target audiences. Originally, the EBS was designed to provide the nation with an 

expeditious method of communication and was a critical tool for emergency managers (Moroney 

et al., 2013). EBS continuously changed as modern technologies developed. EBS was later 

expanded to state and local-level public alert and warning messaging during times of peace; EBS 

ran from 1963 through 1997.  

EAS 

By 1997, the Emergency Alerting System (EAS) was created by the Federal 

Communication Commission (FCC), FEMA, and the National Weather Service to replace the 

EBS. EAS was designed to address the public within the first ten minutes of an emergency 

through presidential addresses. The alert system consists of four aspects: a digitally encoded 
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header, attention signals, audio announcements, and digitally encoded end-of-message markers. 

The system provided better incorporation of local public alerts and warnings to radio and 

television broadcasters and is still in use today. The EAS is used to send warnings through 

broadcast, cable, satellite, and wireline communication mechanisms to the public and is used 

with all other means of emergency communications at the local and state levels. Like all previous 

public alert and warning systems, EAS is constantly improving by ensuring that effective public 

alerts and warnings are disseminated promptly and reach as many individuals and communities 

as possible (FEMA, 2015a). 

IPAWS 

In 2006, President George W. Bush signed Executive Order 13407 which directed the 

Department of Homeland Security to create a public alert and warning system for the nation 

(FEMA, 2021b). FEMA was directed to lead the project and adopted a set of standards and 

protocols that public alerts and warnings would be supported by the newly developed alert 

system. The public alert and warning system was titled the Integrated Public Alert and Warning 

System (IPAWS) (FEMA, 2021b). IPAWS is currently in use by the federal government and has 

modernized and integrated the nation’s public alert system infrastructure by integrating EAS and 

the Command Mobile Alert System (CMAS) structures. 

State and local governments have incorporated IPAWS into their existing systems. 

IPAWS provides emergency managers and alerting officials with an effective system that warns 

the public about emergencies using the National Oceanic and Atmospheric Administration 

(NOAA) Weather Radio, Wireless Emergency Alerts (WEA), Emergency Alert System (EAS), 

and other alerting systems for a single interface (FEMA, 2015a). Approved and authorized local, 

state, and federal agencies can use IPAWS and incorporate local warning and alert systems to 
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use the Common Alerting Protocol (CAP) standards and procedures in an emergency (FEMA, 

2015a; FEMA, 2021b). As of April 2021, there were over 1,500 IPAWS authorized alerting 

agencies nationwide, and more than 100 agencies were in the process of getting authorization 

(FEMA, 2017; FEMA, 2021a). Today, technology has helped change the way public alerts and 

warnings are issued before, during, and after natural disasters. 

WEA 
In 2008, the Warning, Alert, and Response Network (WARN) Act established the 

Wireless Emergency Alerts (WEA) system and officially launched in 2012 (Federal 

Communications Commission, 2022). In a partnership between FEMA, the Federal 

Communications Commission (FCC), the National Oceanic and Atmospheric Administration’s 

National Weather Service, and wireless providers, WEA delivers and enhances public alerts and 

warnings through short emergency alerts that are broadcasted from cell towers and WEA-enables 

mobile devices (Federal Emergency Management Agency, 2022a). There are five types of WEA 

alerts: Presidential Alerts- special class alerts sent only during national emergencies, Imminent 

Threat Alerts- natural or human-made disasters, extreme weather conditions, active shooters, 

etc., Public Safety Alerts- less severe threats that are not imminent or after an imminent threat, 

America’s Missing: Broadcast Emergency Response {AMBER) Alerts- urgent bulletins for 

child-abduction cases, and Opt-In Test Messages- tests assessing the capability of state and local 

officials to send WEAs (Federal Emergency Management Agency, 2022a). In 2019, FEMA 

required enhancements to WEA capabilities that required wireless providers’ capabilities to 

receive enhanced WEA alerts from IPAWS, upgrades in software used by alerting authorities, 

and nationwide availability for customers to receive enhanced WEA alerts (Federal Emergency 

Management Agency, 2022a). 
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CalPAWS 

In California, the Governor’s Office of Emergency Services (CalOES) oversees and 

coordinates the state’s emergency preparedness, response, recovery, mitigation, and all homeland 

security activities (California Office of Emergency Services, 2016). The Public Safety 

Communications (PSC) serves as CalOES’ public alert and warning system for first responders 

and oversees the 9-1-1 system for the public. PSC aims to preserve and protect the safety and 

well-being of Californians by delivering reliable public communications and keeping the public 

connected during emergencies. PCS was developed and implemented in 1947 and is responsible 

for the design, installation, and maintenance of the state’s microwave network and public safety 

radio communication systems (California Office of Emergency Services, 2016). The PCS is also 

responsible for the State Emergency Telephone Number Account (SETNA) and the State’s 452 

Public Safety Answering Points (PSAP), networks that support the delivery of 9-1-1 calls 

(California Office of Emergency Services, 2016). 

California is and has been a national leader in preparing for and responding to emergency 

events and has incorporated IPAWS into its emergency plans (California Office of Emergency 

Services, 2016). During the development and implementation phases of IPAWS, FEMA faced 

coordination and technological challenges, which caused government agencies throughout the 

United States to hesitate to sign up for the system (Oak Ridge Associated Universities 2014). 

When the Oak Ridge Associated Universities conducted an early case study on how IPAWS was 

implemented and practiced in California, the results showed that only half of the counties and 

cities in California were IPAWS Public Alerting Authorities (Oak Ridge Associated Universities, 

2014). This study collected information about how California’s public safety officials used 

IPAWS and the Wireless Emergency Alerts (WEA) systems when issuing alerts. Most 
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authorized alerting authorities chose not to issue WEA alerts and reported minimal effort to fully 

implement IPAWS regarding testing, coordination, and public education (Oak Ridge Associated 

Universities, 2014). California Public Alert and Warning System (CalPAWS), like IPAWS, 

integrates new and existing public alert and warning systems to provide state and local 

authorities with a range of capabilities and dissemination communication channels to reach 

affected communities, such as vulnerable populations who can benefit from the alerts issued. 

CalPAWS Strategies 

There are several methods and technologies used to deliver public alerts and warnings 

throughout California (California Office of Emergency Services, 2016). The in-person 

notification method, commonly referred to as “door-to-door” notifications, is used by uniformed 

public safety officials to reach populations that are not reachable by their local public alert and 

warning systems. This practice is labor-intensive and time-consuming.  

The public address system is another commonly used tool in California. Public address 

systems are built-in audio announcement systems that can operate in outdoor venues and 

buildings. This method is effective if audio is intelligible, and messages are written clearly. 

Public address systems are very efficient in reaching populations that are outdoors and away 

from devices. Although effective, public address systems are technically demanding.  

Like public address systems, public sirens are used as outdoor public alerts. Sirens can be 

programmed to emit multiple distinctive sounds, but it can be difficult to educate a community to 

associate specific sounds with alerts. Santa Clara County no longer relies on sirens, and now uses 

AlertSCC, which is an alerting system that can be disseminated via a mobile device, landline, or 

email, and is also offered in multiple languages (County of Santa Clara Office of Emergency 

Management, 2017).  
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A tone-activated weather radio is another method used by emergency managers and 

alerting authorities for issuing public alerts. Tone-activated weather radios use old-fashioned 

portable technology, such as radio pagers and desktop radio receivers, and can be activated when 

they receive a particular signal (California Office of Emergency Services, 2016). 

Other traditional public alerts and warning systems are also used, including radio and 

television broadcasting, telephone notifications, digital television datacasting, and digital 

billboard signs that exist alongside major roadways, at mass transit stations, and in other public 

areas (California Office Emergency Services, 2016). Santa Clara, San Mateo, San Francisco, and 

Sonoma counties all incorporate several communication methods when issuing public alerts 

focusing on flooding emergencies.  

2015-2016 Winter Flood Season 

The National Weather Service’s Climate Prediction Center reported that California had a 

95% chance of experiencing an El Niño season for the 2015-2016 winter storm season. El Niño 

weather conditions were strong and thought to have been shaping up to be one of the “fiercest on 

record” (Kasler, 2015). Current and past El Niño weather conditions cannot accurately predict 

how many storms, or the amount of rainfall or snow, California will experience within a season, 

and weather patterns are notoriously unpredictable. El Niño, also known as the Southern 

Oscillation, is a weather condition that results in a rise in the southern Pacific Ocean’s water 

temperatures (National Weather Service, 2016). This creates increased rainfall across California 

and other southern-tier states and can result in fewer hurricanes in the Atlantic Ocean and an 

increase in eastern Pacific hurricanes (National Weather Service, 2016).  

California was recorded as having a high probability of abnormal to severe weather 

patterns deriving from the 2015-2016 El Niño winter storm season (Kasler, 2015). Many cities, 
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counties, and public agencies prepared for extreme weather conditions, including massive 

flooding, because of the NWS Climate Prediction Center reports of a high probability of an El 

Niño winter storm season (Kasler, 2015). Santa Clara, San Mateo, San Francisco, and Sonoma 

counties have all experienced abnormal, and in some cases, severe, weather patterns from past El 

Niño winter storm seasons, and all share the potential of hazardous flooding throughout their 

jurisdictions (National Weather Service, 2016).  
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LITERATURE REVIEW 

Technological advances have transformed how emergency managers and alerting 

authorities disseminate public alerts and warnings during disasters (Collins et al., 2016). 

However, as new technological advances create new communication mechanisms, challenges 

simultaneously arise. Emergency managers and alerting authorities have a wide array of 

communication mechanisms to choose from, and this has become more of a problem than a 

solution (Palen and Anderson, 2016). As a result, emergency managers and alerting authorities 

have developed a layered approach to their emergency communication strategies and methods 

(Chari et al., 2019; Soden and Palen, 2018). A study conducted in 2014 by the Federal Signal 

Corporation reported that most emergency managers and alerting authorities relied on traditional 

methods like television, newspapers, and radio as communication platforms for issuing alerts, 

while only half reported using social media as a communication mechanism (Brady, 2014). 

Although traditional media is still a communication mechanism for public alerts and warnings in 

a disaster, social media is now the most efficient method of delivering emergency messages 

(Collins et al., 2016).  

Social media and emergency communications have several positive correlations: it is 

readily able to disseminate information at a click of a button, allowing emergency managers and 

alerting authorities to become part of the conversation, and helps create and build resilient 

communities (Nowell and Boyd, 2010). Although there are several benefits of using social media 

for emergency communications, early research found that there were still barriers to overcome 

for the full adoption of social media in emergency communications, such as agency leadership 

buy-in, sustainability, and technical and access issues (Kapucu, 2008).  
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Researchers (Kapucu, 2008; Chari et al., 2019; Collins et al., 2016) identified a 

correlation between social media acceptance with age. Many emergency managers and alerting 

authorities agree on the benefits of social media as a communications mechanism for emergency 

communications but dispute the growing use of social media among all ages, as many members 

of older generations remain skeptical about the technology and its full potential during a disaster 

(Collins et al., 2016; Chari et al., 2019). Social media allows for the free exchange of 

information that allows communities to take protective actions during disasters. During 

Hurricane Sandy, communities were able to coordinate relief efforts, tally the casualties, raise 

funds, repair damages, and help authorities locate resources for affected areas using social media 

(Moroney et al., 2013).  

The innovative use and integration of recent technologies for real-time responses 

strengthen the nation’s ability to respond to emergencies (Moroney et al., 2013; Benavides, 

2013). The IPAWS system’s use of new communication technologies ensures rapid 

dissemination of information to affected communities. All levels of regional and local 

infrastructure are affected when natural disasters strike, and communities must be prepared to 

respond and act (Doerfel et al., 2010; Gowan et al. 2015). Despite the increasing interconnection 

of traditional, social, and digital media, there is no single communication mechanism that will 

reach all community members at any given time during a disaster (Collins et al., 2016). Public 

alert and warning systems are intended to help communities become more resilient to natural 

disasters; therefore, communities must also be active in achieving effective emergency 

management, including communications. Emergency managers and alerting authorities must 

investigate multiple communication mechanisms that will reach their community members and, 

in addition, be able to adapt systems to reach vulnerable populations who may become even 
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more vulnerable during an emergency (Palen and Liu 2007; Benavides, 2013; Kruger et al., 

2018; Peek and Stough, 2010).  

With the development of IPAWS, FEMA has helped inform communities of imminent 

dangers. During the severe weather conditions of Hurricane Sandy in 2012, community members 

were alerted before the superstorm hit the eastern seaboard (Weinschenk, 2012). Although 

IPAWS was used during Hurricane Sandy, only three messages were issued through IPAWS as a 

result of the internet and broadband services becoming early casualties of the storm 

(Weinschenk, 2012). Despite the low number of alerts issued through IPAWS, many residents 

followed the warnings and instructions.  

The effectiveness of the public alert and warning messages related to Hurricane Sandy is 

not, however, shared with other emergencies. In 2015, Texas saw extensive flooding that 

resulted in 21 casualties (Wimberly, 2015). Despite issuing multiple public alerts to communities 

in flooding zones before the emergency, many residents chose to ignore the warnings and 

decided to “ride out the storm” (Wimberly, 2015), and research has shown that the readiness gap 

can cost lives in the event of a disaster (Gowan et al. 2015). Collaborating with vulnerable 

communities before disasters builds knowledge, and resilience, and reduces the readiness gap 

(Gowan et al. 2015). Additionally, these measures build a sense of responsibility among 

community members and build resilience against disasters (Nowell and Boyd, 2010). The 

technical improvements made to the nation’s alert and warning infrastructure have been 

impressive, however, the education of the public for a safety culture has not, and research shows 

how vital this aspect of disaster preparedness is (Wimberly, 2015; Gowan et al. 2015; Nowell 

and Boyd, 2010).  
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Many challenges arise when attempting to reach vulnerable populations during a disaster. 

In many cases, a vulnerable population may not have access to or the ability to receive, 

understand, and react to emergency alerts and warnings (Benavides, 2013; Subervi, 2010; 

Subervi, 2016). For example, Subervi (2010 & 2016) shows that non-English speakers have 

fewer broadcasting stations to inform them about emergencies in their neighborhoods compared 

to the general English-speaking population (Benavides, 2013; Subervi, 2010; Subervi, 2016). 

The language barrier between emergency managers and alerting authorities and non-English 

speaking populations also creates a challenge for emergency communications because many 

emergency managers and public safety officials are not fully equipped or trained to communicate 

in foreign languages (Subervi, 2010). The lack of multilingual communications may be a major 

deficiency in emergency communications (Subervi, 2010; Subervi, 2016). Communications 

studies have consistently pointed out the critical role the media plays during emergencies and 

highlights the communication gaps between the general media and non-English speaking 

communities (Benavides, 2013; Subervi, 2010; Subervi, 2016).  

Similarly, emergency managers and alerting authorities face challenges with alerting 

homeless populations. Homeless individuals may have limited or no access to landlines, mobile 

devices, or the internet, which can hinder the dissemination of emergency alerts and warnings 

and affect their overall safety and personal emergency preparedness. According to research (Gin 

et al., 2022), homeless individuals are often the first to become severely impacted by disasters, 

and communities across the United States often lack in addressing the needs of the homeless 

population in disaster planning and response. Constraints, such as inadequate funding and 

staffing, as well as a lack of guidance, contribute to this problem, hindering the building of a 

resilient community before, during, and after a disaster (Gin et al., 2022).  
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In addition, emergency managers and alerting authorities also face challenges when 

attempting to reach individuals with access and functional needs during a disaster. In many 

cases, individuals with access and functional needs rely on others when performing routine 

activities (Mullenix, 2015), decreasing their access to the technologies that provide public alerts 

and warning notifications. Research shows (Kruger et al., 2018) that disasters can harm 

individuals with access and functional needs, therefore making it critical to incorporate adequate 

communications, preparedness plans, and responses. There is limited data on adults with 

disabilities and their ability to engage in emergency preparedness. To better understand the needs 

and behaviors of individuals with access and functional needs, communication is needed 

between this population and local officials to incorporate them into emergency planning and 

response (Kruger et al., 2018).  

Overall research remains limited regarding crisis communications and vulnerable 

populations. Research demonstrates the gap in emergency planning, preparation, and 

management interest regarding vulnerable populations and their unique communication needs 

(Wieland et al., 2020; Kruger et al., 2018), which further illustrates a strong need to add to this 

body of research and find innovative and inclusive ways to support vulnerable populations 

during disasters.  
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METHODOLOGY 

This study used the managerial audit method to assess the implementation of IPAWS in 

Santa Clara County, San Mateo County, the City and County of San Francisco, and Sonoma 

County and uses the 2015-2016 El Niño winter season as baseline data to analyze the 

implementation. Counties were each assessed on three metrics. The first metric was to identify 

whether counties were FEMA-approved altering authorized agencies, which allows the agencies 

to access and use IPAWS. The second metric assessed public outreach efforts that counties 

conducted towards alerting vulnerable populations during the 2015-2016 El Niño winter season. 

Lastly, data was collected to determine whether counties had countywide emergency plans 

addressing communicating with vulnerable populations.  

Data sets were collected using online surveys (Appendix A) that targeted Santa Clara 

County, San Mateo County, Sonoma County, and City and County of San Francisco key 

emergency management/alerting authorities’ personnel. Each county was contacted by phone 

and/or email to identify the appropriate staff member to complete the voluntary survey. Once the 

appropriate staff member was identified, a link to the survey was emailed; and key emergency 

management personnel completed the survey within five weeks. Personnel from three of the 

counties responded to the request for information, although not through the survey.  

This research was given an exemption by the San Jose State University Institutional 

Review Board because there were no human subjects. 
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FINDINGS 

Based on the methodology described in the previous section, this section details the 

findings from the voluntary survey and additional research. The findings below were gathered 

through personal contact and research. Rather than responding to the online survey questions, 

Santa Clara, San Mateo, and Sonoma counties offered phone interviews or brief email 

conversations. Additionally, they provided county plans, annexes, and other documents. The City 

and County of San Francisco’s Department of Emergency Management (SFDEM) was 

unresponsive to the online survey request; however, further research was conducted online to 

gather additional information. Resources with detailed information were available and gathered 

from the county’s website. County profiles are attached to the end of this study as Appendix B. 

Table 1 summarizes the county profiles during the 2015-2016 El Niño winter season. 

The survey results were inconclusive; officials in most of the targeted counties did not 

complete the survey; however, that is not to say that the counties were unsupportive or had not 

made improvements to further support and incorporate their vulnerable populations into their 

emergency planning efforts since the 2015-2016 El Niño winter season. Many of those who did 

respond to phone calls and emails offered local data, and available resources, and shared their 

jurisdiction’s emergency plans. 
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Table 1. 2015-2016 County Profile 
 Santa Clara 

County 
San Mateo 
County 

City/County of 
San Francisco 

Sonoma County 

Population 1,938,153 771,410 884,363 504,217 
Median 
Household 
Income 

$101, 173 $105,667 $96,265 $71,769 

Ethnic Group 
%* 

 

White alone, 
not Hispanic 

or Latino 

 32.6% 39.8% 40.8%   63.8% 

Hispanic or 
Latino 

26.3% 25.1% 15.3%  26.3% 

Asian 34.6% 27.4% 34.5%  3.8% 
Black or 
African 

America 

2.4% 2.3% 5.0% 1.4% 

Other: Native 
Americans, 

Pacific 
Islanders, 

more than one 
race, or other 

races 

4.1% 5.3%  4.4% 4.7% 

Foreign born 
persons 

38.3% 35.6% 34.4% 16.7% 

Language 
other than 

English 
spoken at 

home 

52.7% 47.1% 43.9% 25.7% 

2015 Homeless 
Population 

6,556 1,772 7,539 3,107 

Land Area in 
Square Miles 

1,290.10 448.41 46.87 307.1 

Elevation Sea Level to 
4,318ft  

Sea Level to 
2,629ft 

Sea Level to 928ft Sea Level to 
2,600ft 

Sources: United States Census 2010, United States Census Bureau Quick Facts, United States Census 
Bureau American Community Survey, Santa Clara County Homeless Census & Survey: 2015 
Comprehensive Report, 2015 San Mateo County One Day Homeless Count and Survey, San Francisco 
2015 City Performance Scorecards: Homeless Populations, Sonoma County Point-in-Time Homeless 
Census & Survey: 2015 Comprehensive Report and United State Geological Survey 
 
*Ethnic origin estimates gathered from the United States Census Bureau Quick Facts and American 
Community Survey. 
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Across all four counties examined, there was limited consistent information given or 

found to accurately display in a table detailing each county’s community outreach strategy. The 

following is information on what was discovered during the research phase of the project through 

interview data and independent research. The key findings from this research are in the following 

section. 

Key Finding #1 

The first key finding was that across the four counties, not every county had official 

IPAWS Alerting Authority status during the 2015-2016 El Niño season, and only one county 

used IPAWS during this time. Santa Clara, San Francisco, and Sonoma counties had official 

IPAWS Alerting Authority status during this time. San Mateo County did not have an official 

IPAWS Alerting Authority status, though it did establish its status soon after. Santa Clara County 

was the only county to have issued IPAWS alerts during the research period, while Sonoma 

County and San Francisco did not issue any IPAWS alerts.  

Although three of the four counties had IPAWS alerting authority status, many of the 

counties profiled used other crisis communications and warning tools instead. Despite 

insufficient interview data, further research showed that other communication systems were in 

place for San Mateo County, the only county without IPAWS Alerting Authority status.  

San Mateo County 

San Mateo County made efforts to increase communication with residents during the 

2015-2016 El Niño winter season. For example, the San Mateo County Sheriff's Office of 

Emergency Services rolled out its updated public alert and warning system SMCAlert, the 

county’s text message, e-mail, or landline alert notification that immediately alerts recipients 
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about emergencies in real time. In 2015, an estimated 37,000 residents were registered for 

emergency notifications (Brian Molver, personal communication, October 28, 2016).  

In addition, the Office of Emergency Services updated its planning and mitigation efforts 

by updating its Flood Annex, held emergency drills and meetings, and began coordinating with 

outside agencies, such as the county’s public works department and California Department of 

Transportation (CalTrans) to update plans and preparations (San Mateo County Emergency 

Services Council, 2015). The county also worked with the California Conservation Corps to 

agree to assist during natural or manmade disasters and conducted public outreach ahead of the 

El Niño winter season (San Mateo County Emergency Services Council, 2015; Bay Area Urban 

Areas Security Initiative, 2018). Even though the El Niño winter season did not materialize as 

expected, the lack of a uniform emergency alerting system, such as IPAWS, could have put 

many San Mateo County residents at risk of severe weather disasters if severe weather conditions 

had occurred. 

City and County of San Francisco 

The City and County of San Francisco also made considerable efforts to increase 

communication during the 2015-2016 winter season, despite not issuing IPAWS alerts during 

moderate to heavy rains. San Francisco focused much of its preparedness efforts on ensuring its 

highest vulnerable residents, the homeless population, had adequate shelter resources available in 

the event of torrential rains.  

The San Francisco Department of Emergency Management (SFDEM) Emergency 

Response Plan: Communications Annex details the communication methods available to San 

Francisco in the event of emergencies, which include telephone, radio, data, and internet 

communications, public information warning systems, and lastly, press releases (City and 



Castro 25 
 

County of San Francisco Department of Emergency Management, 2017). The city issued press 

releases in anticipation of high volumes of rain (San Francisco Health Network, 2015) and 

detailed the types of hazards residents anticipated to face. Press releases also included 

information about increased emergency shelter capacity during the winter months of 2015-2016 

(City and County of San Francisco Port Commission, 2016).  

Additionally, the SFDEM 2015 Annual Report provided an overview of their El Niño 

preparations that included building upon existing emergency plans, working with city and local 

utility agencies to develop a comprehensive El Niño Concept of Operations Plan to sustain long-

term response and recovery efforts (City and County of San Francisco Department of Emergency 

Management, 2015, page 6). The report also noted that SFDEM worked with faith-based partners 

to ensure shelter locations for the city’s homeless population and public outreach efforts to 

residents and businesses to prepare and receive emergency storm warnings, alerts, and other 

notifications.  

Lastly, SFDEM conducted its first-ever public information-focused functional exercise 

where Public Information Officers (PIO) and alerting officials specifically focused on El Niño 

flooding scenarios. These kinds of emergency training sessions and exercises allow PIOs and 

other alerting officials to practice how information is collected, verified, and disseminated to 

residents and businesses in the event of large and ongoing storms (City and County of San 

Francisco Department of Emergency Management, 2015, page 6). 

Key Finding #2 

The second key finding is that during the 2015-2016 El Niño winter season, counties 

mostly relied on outside organizations for community outreach efforts and did not maximize the 

use of free social media websites to connect with the public. Although staff interviews for this 
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project did not provide sufficient details about the organizations and nonprofits that supported 

community outreach efforts, all counties noted that community outreach was mostly delegated to 

individual cities and the community-based organizations that support residents in their 

jurisdictions but still initiated community outreach efforts to assist.  

Of the four counties profiled, Santa Clara County’s Office of Emergency Services, now 

Office of Emergency Management, was the most notable example of a county initiating social 

media for community outreach specifically regarding flooding during the 2015-2016 winter 

season. The county initiated several social media posts on Facebook and Twitter detailing 

emergency training and exercises and public information outreach specifically to flood 

preparations (Kavita Narayan, personal communication, October 14, 2016).  

In addition, the 2016 Santa Clara County Multi-Jurisdictional Program for Public 

Information Annual Report detailed the county’s community outreach efforts. The El Niño 

winter season was an optimal opportunity to prepare county residents for the flooding risks in the 

community, even during times of severely dry conditions. Santa Clara Valley Water District 

spent $90 million on flood protection projects in preparation for El Niño (NBC Bay Area, 2015), 

which included a flood awareness public information campaign between November 2015 to 

March 2016 to inform the public of the flooding risks the county could experience (Santa Clara 

County Multi-Jurisdictional Program for Public Information, 2016). Efforts included 

participating in community events held between October 2015 through February 2016, 

community presentations, and hands-on sandbag demonstrations across the county to teach 

residents proper placement to optimize protection (Santa Clara County Multi-Jurisdictional 

Program for Public Information, 2016).  
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To further deepen its commitment to increasing disaster preparedness, the Santa Clara 

County Board of Supervisors introduced resolution BOS-2019-155, adopted on December 10, 

2019, designating Collaborating Agencies Disaster Relief Effort (CARDE) as the Santa Clara 

County operational area official Voluntary Organizations Activate in Disaster (VOAD). VOAD 

activates volunteers to help communities affected by disasters by bringing together 

interdisciplinary partners and agencies, including governmental agencies, nonprofit 

organizations, community and faith-based organizations, and private companies to provide well-

rounded support for Santa Clara County residents impacted by disasters. This resolution has been 

in effect since its introduction. 

Key Finding #3 

The third finding is that Sonoma and San Francisco counties made efforts to include 

vulnerable populations in their emergency planning, since the 2015-2016 winter season.  

Sonoma County  

Sonoma County had limited public information available about its El Niño planning or how it 

communicated to vulnerable populations about emergencies during the 2015-2016 winter season. 

Staff interviews did not provide any additional information. Despite the lack of information on 

public outreach information, Sonoma County made improvements toward bridging the 

communication gap with vulnerable populations since the 2015-2016 El Niño winter season.  

As of March 2022, Sonoma County became the first county in California to incorporate 

cultural competency in its Emergency Operations Plan, making significant strides in coordination 

between agencies, jurisdictions, and community-based partners within the county during an 

emergency (County of Sonoma Administrator’s Office, 2022). The plan was developed with 

feedback from the community as well as local organizations to address and resolve issues 
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relating to cultural responsiveness. Incorporated items include simultaneous English and Spanish 

emergency alerts and resources, the inclusion of immigrant and Spanish-speaking community 

members in future disaster response planning, as well as increased education relating to alert and 

warning systems for its Spanish-speaking community.  

In addition, the updated Emergency Operations Plan eliminated questions regarding 

immigration status at evacuation shelters and the incorporation of identifiable and trained 

translators at local assistance centers. These efforts were initiated to minimize 

miscommunication and increase ease among those seeking shelter during an emergency (Sonoma 

County Administrator’s Office, 2022). As a result of California Senate Bill 160, passed in 2019, 

counties are required to integrate cultural competency into any new emergency plans (Sonoma 

County Administrator’s Office, 2022), and Sonoma County’s Emergency Operations Plan is a 

notable example of a county fulfilling this requirement, and taking steps towards more inclusive 

emergency and crisis communications. 

City and County of San Francisco 

The City and County of San Francisco’s Winter Storm and Flood Annex: A Hazard-

Specific Response Plan details how the Housing and Human Services Branch provides support 

for individuals with access and functional needs during storm-related needs. Support includes 

wellness checks for recipients served through their In-Home Supportive Services program, 

power stations at shelters where people can charge their mobile devices and other assistive 

technology devices, and working with city agencies - like the Traffic and Transportation Branch 

- to ensure that accessible transportation is made available for those who need it (City and 

County of San Francisco Department of Emergency Management, 2016).  
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Key Finding #4 

The fourth and final key finding is that all counties conduct Point-in-Time surveys for 

their homeless populations as required by the US Department of Housing and Urban 

Development every two years. Although this data is collected regardless of the presence of 

powerful weather phenomena, such as an El Niño winter storm, counties have recognized the 

importance of this vulnerable population and have used that data to better serve the homeless 

population's needs by allocating the necessary social services. 

The reports measure the prevalence of homelessness in their communities and collect 

information on individuals using emergency shelters, transitional housing, and individuals living 

in places not meant for human habitation (County of Santa Clara County, Office of Supportive 

Housing, 2015a). The data is collected using two methods: a point-in-time count of unsheltered 

individuals and families experiencing homelessness, and a comprehensive survey sample of 

people experiencing homelessness. The reports use the U.S. Department of Housing and Urban 

Development (HUD) definition of homelessness for the point-in-time count. As Table 2 

demonstrates, Santa Clara, San Mateo, San Francisco, and Sonoma counties accounted for 

18,974 homeless individuals during the 2015-2016 El Niño winter season. 

Table 2. Homeless Populations by County During 2015-2016 El Niño Winter Season 
 Santa Clara 

County 
San Mateo 
County 

City/County 
of San 
Francisco 

Sonoma 
County 

Total 

Homeless 
Population 

6,556 1,772 7,539 3,107 18,974 

Source: Santa Clara County Homeless Census & Survey: 2015 Comprehensive Report, 2015 San Mateo 
County Homeless Census and Survey, San Francisco Homeless Point-in-Time Count and Survey 
Comprehensive Report 215, Sonoma County Homeless Census & Survey: Comprehensive Report 2015. 
 

These reports assist counties by analyzing trends in the size of the homeless population, 

allowing county services to better understand and meet the needs of this vulnerable population. 
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 In Sonoma County, reports found that the overall homeless population declined since 2011. In 

2011, the county counted 4,539 individuals experiencing homelessness (County of Sonoma, 

Community Development Commission, 2015). In the 2019 survey, Sonoma County reported a 

total of 2,951 (County of Sonoma, Community Development Commission, 2019). In San 

Francisco, the reports found that the city had a stable count of homeless people (City and County 

of San Francisco, Department of Homelessness and Supportive Housing [HSH], 2015). To 

improve the data on unaccompanied children and youth, an additional youth count is conducted 

during San Francisco’s point-in-time count. In 2015, the report found a total of 853 

unaccompanied minors and transitional-aged youth (City and County of San Francisco, 

Department of Homelessness and Supportive Housing, 2015). Since 2004, San Francisco 

initiated several actions to reduce the homeless population, which included a 5-year Strategic 

Plan for Ending Homelessness and a 10-Year Plan to End Chronic Homelessness (City and 

County of San Francisco, Department of Homelessness and Supportive Housing, 2015). 

 The reports are designed to meet the requirements put forth by the U.S. Department of 

Housing and Urban Development (HUD) which helps communities applying for McKinney-

Vento Homelessness Assistance funds. The Stewart B. McKinney Homeless Assistance Act 

(P.L. 100-77) of 1987 (McKinney Act) was the first federal legislation to directly address the 

safety and well-being of individuals experiencing homelessness (Pavlakis and Duffield, 2017). In 

addition, the Housing Our People Effectively (HOPE): Ending Homelessness in San Mateo 

County, commonly referred to as the HOPE Plan, is a result of a lengthy process that began in 

2005. The HOPE Plan lays out strategies designed to end homelessness within ten years (San 

Mateo County, Human Services Agency, 2015).  
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Santa Clara County  

Santa Clara County conducts an annual county-wide Homeless Census and Survey. The 

2015 Census and Survey found that there were 6,556 homeless individuals, and 4,627 of them 

reported being unsheltered, indicating that 71% of these individuals are living in their cars, 

encampment areas, abandoned buildings, or on the streets (County of Santa Clara, Office of 

Supportive Housing, 2015). In 2015, Santa Clara County published its Community Plan to End 

Homelessness, a roadmap to end homelessness over five years from 2015-2020 (County of Santa 

Clara, Office of Supportive Housing, 2015b).  

In addition, Santa Clara County bolstered its crisis and homeless shelters countywide. In 

September 2015, the Santa Clara County Board of Supervisors issued a press release detailing its 

commitment to providing shelter for its homeless population. The board proposed an additional 

585 beds to the existing 130, including hotel conversions, and support for veterans and families 

experiencing homelessness (Santa Clara County Board of Supervisors, 2015). As another 

example, Santa Clara County’s County seat, the City of San Jose, implemented the county’s first 

“Shelter Crisis” policy that allowed the suspension of certain safety, building, and health codes 

in publicly owned facilities as temporary shelters during extreme weather (Aubrey, 2016). In 

2019, the City Council voted unanimously to expand the policy to operate every night, during the 

winter months, to assist the growing homeless population (Nguyen, 2021). The city operates the 

program, and the nonprofit HomeFirst manages the shelters. Since the policy’s implementation 

during the 2015-2016 winter season, the program has had more than 3,000 residents (Nguyen, 

2021).  
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City and County of San Francisco  

 Of the targeted counties, San Francisco had the highest population density of homeless 

people (7,539 individuals within 46.87 square miles) at the time of the 2015-2016 winter season 

(Table 1). San Francisco’s response to the threats of El Niño weather emphasized providing 

support, housing, and emergency shelter for their homeless population. A press release issued by 

former Mayor Edwin M. Lee in December 2015 shared the city’s mitigation strategies in 

preparation for El Niño weather conditions. These strategies focused on providing homeless 

people with shelter and supplies. An additional 1,100 beds were made available that winter, 

along with meals, blankets, and hygiene kits (San Francisco Health Network, 2015), and Pier 80 

was converted to an emergency shelter that winter (City and County of San Francisco Port 

Commission, 2016). Lastly, Homeless Outreach Teams from Housing Services Agency 

conducted outreach to homeless populations about emergency shelters, coordinated with 

voluntary agency assistance, and provided additional support for people with access and 

functional needs (City and County of San Francisco Department of Emergency Management,  

2017).  

These county-wide comprehensive homeless population reports demonstrate Santa Clara 

County’s, San Mateo County’s, City and County of San Francisco’s, and Sonoma County’s 

efforts to account for and incorporate vulnerable populations into their overall county services. 

There is still, however, limited information available that indicates this data is widely used 

specifically for emergency planning. 
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ANALYSIS 

Although there were some improvements made in providing emergency and crisis 

communication support during the 2015-2016 winter season, Santa Clara, San Mateo, San 

Francisco, and Sonoma counties fell short, which could be attributed to several varied factors. 

First, the 2015-2016 El Niño season did not materialize as expected in the Bay Area. Second, 

outreach to the targeted counties in this study did not yield the intended data or outcomes. Most 

staff who were contacted to be interviewed offered minimal information, most often pointing out 

resources available online. However, further research offered more information on the different 

ways the targeted counties approached public outreach, crisis communication, and vulnerable 

community support leading up to and during the 2015-2016 El Niño winter season.  

2015-2016 El Niño Winter Results  

Overall, the projected 2015-2016 El Niño winter season did not materialize in Santa 

Clara, San Mateo, Francisco, or Sonoma counties as anticipated. In the United States, El Niño-

related impacts occur during the months of October through March (Halpert, 2014). California 

experienced overall average rainfall levels during the projected 2015-2016 El Niño winter season 

(Meyers, 2016). Rainfall amounts varied throughout the state; in the Bay Area and northern 

California, the total rainfall was average, whereas southern California was still gripped by 

drought conditions (Meyers, 2016). Flooding hazards in Santa Clara, San Mateo, San Francisco, 

and Sonoma counties were minor. However, Table 3 illustrates that counties did experience 

higher than usual precipitation levels during the 2015-2016 projected El Niño winter season. 
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Table 3.- County Precipitation Data 
County Oct. 

2015 
Nov. 
2015 

Dec. 
2015 

Jan. 
2016 

Feb. 
2016 

Mar. 
2016 

Total 
Rainfall  
2015-16 
Winter 
Season  

Average 
Annual 
Precipitation
* 

Santa 
Clara 
Actual 

0.28in 3.33in 4.79in 7.73in 1.24in 7.73in 25.1in - 

Santa 
Clara 
Monthly 
Average 

0.05in 2.42in 2.23in 4.09in 0.31in 3.96in - 12.06 in 

San Mateo 
Actual 

0.10in 2.42in 5.94in  8.05in 1.23in 8.73in 26.47in - 

San Mateo 
Monthly 
Average 

0.08in 1.80in 6.83in 7.03 in 1.51in 9.29 in - 18.59in 

San 
Francisco 
Actual 

0.02in 1.66in 5.19in 7.46in 1.03in 7.20in 22.56in - 

San 
Francisco 
Monthly 
Average 

0.09in 1.48in 4.61in 3.02in 3.25in 2.36in - 18.36 in 

Sonoma 
Actual 

0.18in 2.01in 10.11in 12.73in 1.33in 12.23in 38.59in - 

Sonoma 
Monthly 
Average 

0.09in 1.48in 7.01in 10.87in 0.74in 10.11in - 31.80 in  

Source: NOAA National Centers for Environmental Information Climate Science and Services Division 
 
*Monthly Average and Annual Precipitation data collected from NOAA Climate Data Online NOW 
Datasets Summary of Monthly Totals: 2000-2022.  
 
 

According to the NOAA National Center for Environmental Information Stores, Event 

Database, there was a storm series in January 2016 that produced heavy rainfall and minor 

flooding throughout the greater San Francisco Bay Area and Monterey Bay Area. The storm hit 

the region on Wednesday, January 6, 2016. The storm caused three distinct flooding events in 

San Francisco and Sonoma counties. In San Francisco, the California Highway Patrol reported 

several flooding events at the on and off ramps on U.S. Route 101, with water ranging from 1 to 
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3 feet deep. Flooding included Interstate-80 at 7th Street, Silver Ave, and South Van Ness Ave 

(National Centers for Environmental Information, 2020). According to the database, the storm 

caused coastal flooding southbound on U.S. Route 101 between State Route 1 and Marin City. In 

Sonoma County, the City of Sebastopol experienced flooding on Pleasant Hill Road at Mitchell 

Court, causing the roadway to completely flood (National Centers for Environmental 

Information, 2020). Even though the January 2016 storm series caused minor flooding, both San 

Francisco and Sonoma counties did not use IPAWS to issue any public alerts or warnings. 

Limited IPAWS implementation negatively impacted emergency communications in these two 

counties. Additionally, San Mateo County was in the process of finalizing its IPAWS alerting 

authority during this time, which meant that it could not send an IPAWS alert to its residents, 

even if warranted. Although no lives were lost, alerts could have increased trust in a public alert 

and warning system in the event of a more dire disaster. 

IPAWS Alerting Authority Status During the 2015-2016 El Niño Winter Season 

 During the 2015-2016 El Niño winter season, Santa Clara, San Francisco, and Sonoma 

had official IPAWS alerting authority status. San Mateo County was the only jurisdiction that 

did not have official alerting authorization. Since the 2015-2016 El Niño winter season, however, 

San Mateo County has officially attained alerting authority status (Federal Emergency 

Management Agency, 2021b). Outreach to the targeted counties in this study did not yield the 

intended data or outcomes, as the profiled counties did not provide sufficient detail during initial 

survey requests, or subsequent requests for more information. However, further research has 

indicated that this can partially be attributed to the lack of prioritization or proper training 

resources available for alerting authorities (United States Government Accountability Office, 

2020). 
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Since the 2015-2016 El Niño winter season, the United States Congress has enacted the 

Integrated Public Alert and Warning System Modernization Act, which focused on modernizing 

the system to ensure under all conditions, the President, federal agencies, and state, tribal, and 

local governments can use the system and alert the population on disasters, as well as the 

dissemination of timely and effective warnings (The Integrated Public Alert and Warning System 

Modernization Act, 2015). FEMA was directed to adapt and incorporate future technologies to 

ensure direct communication with the public and improve the ability of remote areas to receive 

alerts as well as promote local and regional partnerships to enhance community preparedness and 

response (The Integrated Public Alert and Warning System Modernization Act, 2015).  

Despite FEMA’s continual work to improve IPAWS, provide training resources, and 

integrate new alerting technologies, there continues to be a communications gap between alerting 

authorities and the public during disasters (United States Government Accountability Office, 

2020). In 2020, the United State Government Accountability Office was asked to review the 

federal response to recent natural disasters, which included trends in IPAWS usage, and actions 

FEMA had taken to modernize IPAWS and increase its adoption (United States Government 

Accountability Office, 2020). Though FEMA continuously worked to improve IPAWS, the 

report found that FEMA did not document the next steps or plans that focused on educating or 

training alerting authorities on how to improve the usage of the alerting system (United States 

Government Accountability Office, 2020). 

Public Communication and Outreach During the 2015-2016 El Niño Winter Season 

To analyze the effectiveness of the targeted counties' outreach and communication, this 

research draws from region-wide strategic plans set in place in 2012 by the Bay Area Urban 

Areas Security Initiative (UASI), 3 years before the 2015-2016 El Niño winter season. This 
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research analyzed the targeted counties’ 2015-2016 El Niño preparation and response by 

referring to the strategic plan established by the Bay Area UASI’s framework. The Bay Area 

UASI’s Emergency Public Information and Warning Strategic Plan for 2012-2017 (Bay Area 

Urban Areas Security Initiative, 2012) established guiding principles for Bay Area jurisdictions 

to consider when considering emergency and crisis communications. Key strategies that were 

identified in the plan are listed below:  

● Agencies should increase communication exercises, training, and system testing to occur 

on a recurring, regular basis to assure smooth operations in the event of an emergency, 

● Emergency public information should be integrated region-wide instead of jurisdiction or 

county-specific messaging, 

● Public warning messages need to be pre-vetted, available in multiple languages, 

consistent across agencies, assume a low reading level, and have evidence-based 

messaging, 

● To ensure that a maximum number of people see the message, emergency managers and 

PIOs must also take into consideration the needs of those with access and functional 

needs, to ensure that everyone has access to and can understand the message; and 

● Messages need to be delivered across every platform to reach the most people. Relatedly, 

there needs to be ample funding prioritized for marketing, communication, and public 

education. 

The guidelines established community engagement norms to implement region-wide, 

focusing on engaging residents through public awareness, education, and inclusion of those with 

access and functional needs, and limited English proficiency. Communicating emergency alerts 

and warnings to able-bodied English speakers is not an issue for most Bay Area counties. 
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However, vulnerable populations, such as those with access and functional needs, homeless 

people, and people with limited English proficiency, will be isolated from crisis communications 

(Bay Area Urban Areas Security Initiative, 2012, pg. 52-53). Building stronger relationships with 

nonprofits will help reach broader communities, particularly high-risk populations that are most 

likely to rely on nonprofit organization support. The Strategic Plan highlights that Collaborating 

Agencies Responding to Disasters (CARD) has successfully helped nonprofit organizations 

integrate public awareness, education, and emergency response training for their clients and staff 

(Bay Area Urban Areas Security Initiative, 2012).  

 Lastly, press releases and media coverage are invaluable resources for spreading 

awareness and are cost-free, especially when budget limitations hinder the successful 

implementation of the strategies listed above (Bay Area Urban Areas Security Initiative, 2018). 

The Strategic Plan offers public education templates, instructions for incorporating social media, 

television, radio, and mobile communication for different scenarios, recommendations for those 

with pets, those with access and functional needs, and lastly, messaging strategies. Given the 

priorities established in 2012, the four targeted counties did achieve some goals, but not all. The 

following sections will break down each county’s response and communication plan.  

Local governments have the primary responsibilities of pre- and post-disaster 

preparedness and recovery (Federal Emergency Management Agency, 2022b). Following this 

precedent, Santa Clara, San Mateo, and Sonoma counties relied on cities and their external 

partners to conduct community outreach efforts specifically to vulnerable populations for flood 

preparations during the 2015-2016 El Niño winter season. Counties did, however, lead efforts to 

better prepare and incorporate vulnerable populations into subsequent county flooding 

emergency planning.  
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Santa Clara County 

Santa Clara County anticipated low to moderate flooding during the 2015-2016 El Niño 

winter storm season near Coyote Creek and Guadalupe River areas within the City of San Jose. 

Darrell Ray, Emergency Management Specialist at the Santa Clara County Office of Emergency 

Services, explained through an email conversation that while the county assisted cities and towns 

with flood preparedness, they did not specifically lead community outreach efforts. The 15 

jurisdictions in Santa Clara County generally have their community initiatives and the county 

serves a coordinating role as the lead agency for the Operational Area, and as the official IPAWS 

agency (Darrell Ray, personal communication, October 6, 2016). The county primarily relied on 

the responsible parties, such as the county’s flood control agency, Santa Clara Valley Water 

District, to engage in outreach efforts to engage the public in general flooding preparedness and 

to conduct more hands-on outreach to identified vulnerable populations (Kavita Narayan, 

personal communication, October 28, 2016).  

In 2017, Santa Clara Valley Water District published a flood report that went into detail 

about its outreach campaign. The Santa Clara Valley Water District sent mailers, posted on 

social media, and participated in media interviews in anticipation of potential flooding (Santa 

Clara Valley Water District, 2017). However, at the time the report was published, the water 

district stated that the responsibility to issue an evacuation order lay with the City of San Jose. 

That same year, the Santa Clara Valley Water District and the City of San Jose adopted a joint 

Emergency Action Plan (EAP) to avoid communication failures going forward (Santa Clara 

Valley Water District, 2022). The joint EPA guides Santa Clara Valley Water District and the 

City of San Jose on how to communicate and make decisions during storm and flooding events 

(Santa Clara Valley Water District, 2022). The plan does not specifically mention any support or 
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guidance for supporting homeless populations, those with access and functional needs, or 

information regarding support for those with English as a second language. The water district 

defers to the City of San Jose for communicating directly with residents, which could explain 

why these specific populations were not called out in the joint EAP (Santa Clara Valley Water 

District, 2022). 

Santa Clara County did not have a specific communications plan or annex targeting 

vulnerable populations (Darrell Ray, personal communication, October 6, 2016), but it did have 

the Flooding Annex that includes tips on how to work with vulnerable populations as part of 

their emergency operations plan (EOP) (County of Santa Clara County, Office of Emergency 

Services, 2017). Santa Clara County Office of Emergency Services, alongside Santa Clara 

County Public Health and Santa Clara County fire departments, developed a detailed 

Vulnerability Index based on the Social Vulnerability Index that was created by the Agency for 

Toxic Substance and Disease Registry (County of Santa Clara County, Office of Emergency 

Services, 2017). The goal of the index is to include social vulnerability in operational planning to 

better assess the locations and needs of vulnerable populations of Santa Clara County during the 

mitigation, preparedness, response, and recovery phases of an emergency and disaster. 

Additionally, the 2017 county EOP identifies health and social services included in the county’s 

core capabilities, especially during the recovery phase of any disaster, and states that the Social 

Services Agency will collaborate with the American Red Cross to ensure shelters comply with 

the requirements in the Americans with Disabilities Act of 1990 (County of Santa Clara County, 

Office of Emergency Services, 2017). 

Santa Clara County was the most notable example of a county that took into 

consideration the needs of its non-English speaking population, by providing messaging in 
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English, Spanish, Tagalog, Mandarin, and Vietnamese (Bay Area Urban Areas Security 

Initiative, 2018). Santa Clara County also worked closely with its county seat, the City of San 

Jose, to increase emergency shelters for those impacted by El Niño weather conditions (Aubrey, 

2016). Considering that Santa Clara and San Francisco have the highest rates of foreign-born 

residents living in their counties, and the highest rates of languages other than English spoken at 

home, it demonstrates that these counties have more resources readily available to support these 

key vulnerable populations by providing collateral, resources, and information in multiple 

languages. Interestingly, San Mateo County has a sizable population (47.1%) that speaks a 

language other than English at home but does not offer quite as many resources in multiple 

languages (Table 1). 

Sonoma County  

Brent Blaser, the former Emergency Coordinator for the County of Sonoma Fire & 

Emergency Services, stated via an email conversation that even though the 2015-2016 El Niño 

winter season did not materialize, the county did facilitate a meeting to coordinate information 

between cities, departments, and other agencies to build overall situational awareness (Brent 

Blaser, personal communication, October 16, 2016). Blaser stated that Sonoma County Fire & 

Emergency Services, later renamed the Department of Emergency Management, relied on the 

National Weather Service to issue public alerts and warnings relating to flooding events. Sonoma 

County did, however, engage in community outreach efforts specific to flood preparedness and 

vulnerable populations, specifically the homeless population.  

In 2015, the Sonoma County Board of Supervisors adopted the Homelessness Winter 

Weather Response Plan in preparation for the 2015-2016 El Niño winter season. The plan 

expanded services and public outreach efforts to minimize illness and death among the homeless 
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population during severe winter weather, including flooding (County of Sonoma, Board of 

Supervisors, 2015). A large majority of the county’s homeless population settles along the banks 

of the Russian River (County of Sonoma, Board of Supervisors, 2015). The Russian River was 

expected to flood more than usual due to the forecasted 2015-2016 El Niño winter season (Brent 

Blaser, personal communication, October 16, 2016). Under this plan, the county would create a 

“Code Blue” advisory to the public which would be issued during periods when temperatures 

were projected to drop below 38 degrees Fahrenheit, and when heavy rainfall was expected, to 

help keep the homeless population safe (County of Sonoma, Board of Supervisors, 2015). The 

plan was developed for the 2015-2016 El Niño winter weather projections because of the 2014-

2015 winter season flooding when the county experienced 5.9 inches of rain during 24 hours 

(Mason, 2014) in Healdsburg on December 10-12, 2014 (County of Sonoma Emergency 

Management, 2022). The advisory requests that homeless service agencies prepare and expand 

the number of beds and open warming facilities to proactively assist the homeless population 

(County of Sonoma, Board of Supervisors, 2015). The plan overall supports the Sonoma County 

Emergency Operations Plan shelter and care resources for the homeless population within the 

county (County of Sonoma, Board of Supervisors, 2015). 

San Mateo County 

San Mateo County, although not an official IPAWS alerting authority at the time of this 

research, made efforts to work with its residents, community-based organizations, and local 

jurisdiction. In September 2015, the San Mateo County Emergency Services Council (ESC) 

began discussing the countywide efforts to mitigate damages predicted by the El Niño winter 

season. Cities provided residents with sandbags, cleared drains in local roadways, and worked 

with CalTrans to clear drains within their jurisdictional boundaries (San Mateo County 
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Emergency Services Council, 2015). In January 2016, the ESC discussed communication and 

outreach strategies. The Sheriff’s Office coordinated communication and messaging strategies to 

share within county jurisdictions, and used social media sites, particularly Nextdoor, to 

encourage more people to sign up for the then-new SMCAlert.  

However, aside from the comments about rolling out IPAWS and SMCAlert, little 

information was shared about communicating directly with residents and community members. 

The lack of community engagement is reflected in the enrollment numbers. In January 2016, the 

San Mateo County Emergency Services Council rolled out SMCAlert and had an estimated 

37,000 people register for notifications (Brian Molver, personal communication, October 28, 

2016), which was 5% of the total county population (San Mateo County, Emergency Services 

Council, 2016). As of January 2021, that number is up from 5% to 14% (San Mateo County, 

Civil Grand Jury, 2021). Notably, the ESC did not debrief the El Niño weather event response 

following the 2015-2016 winter season, but the county did embark on updating/creating their 

Multi-Jurisdictional Hazard Mitigation Plan, which was released in 2017, and updated in 2021 

(San Mateo County Executive Office, 2021). 

Additionally, the San Mateo County Sheriff’s Office did not make significant progress in 

several key strategies. Two key strategies - conducting communication exercises and CERT 

training sessions -  did not occur during the 2015-2016 winter season (San Mateo County 

Sheriff’s Office of Emergency Services, 2015b). Additionally, the San Mateo County Sheriff’s 

Office of Emergency Services did not publish the county’s Emergency Alert System Plan in a 

timely matter. As a result, the Emergency Alert System Plan, which had been in draft mode for 

over two years at that point, was transferred from the Sheriff’s Office to the County Manager’s 

Office in 2020 (San Mateo County, Civil Grand Jury, 2021). 
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Since the 2015-2016 projected El Niño winter season, San Mateo County has initiated 

projects and programs aiming to build resilient communities, including planning for vulnerable 

populations. In 2017, the San Mateo County Civil Grand Jury was surveyed to help law 

enforcement agencies fulfill their responsibility for protecting residents, including individuals 

with language barriers. The report concentrated on county regions where languages other than 

English were spoken by large groups of residents. These areas represent over 84%  of residents 

who self-reported as not speaking English “very well,” and reflect 72.6%  of the county’s overall 

population (San Mateo County, Civil Grand Jury, 2017). The cities of Daly City, East Palo Alto, 

Redwood City, San Bruno, City of San Mateo and South San Francisco, unincorporated areas of 

San Mateo County, and areas served by the Sheriff, which include Portola Valley, San Carlos, 

and Woodside, represent multilingual communities. As illustrated in Table 4, on average, 46.5% 

of the population in these areas speaks a second language other than English at home (San Mateo 

County, Civil Grand Jury, 2017). 
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Table 4.- 2016-2017 San Mateo Grand Civil Jury 

  # of Individuals Speaking a Language 
Other Than English at Home 

 

City Population Spanish Chinese Tagalog Other % 
Daly City 102,605 17,659 13,744 24,561 9,952 64.2% 
East Palo Alto 28,597 14,931 267 204 2,832 63.8% 
Redwood City 78,241 24,325 1,925 830 5,068 41.1% 
San Bruno 41,581 8,354 2,638 2,699 5,455 46.0% 
City of San Mateo 98,601 19,066 6,243 2,568 11,794 40.2% 
South San Francisco 64,630 16,307 5,329 6,966 6,990 54.2% 
Areas served by the 
Sheriff** 

114,515 18,686 1,122 7,095 9,076 31.4% 

Total 528,770 119,328 31,268 44,923 51,167 46.5% 
Source: Chart from 2016-2017 San Mateo County Civil Grand Jury report, “English Is Not Our Only 
Language: Are Local Law Enforcement Agencies Providing Multilingual Access to Outreach Programs”, 
2017, p. 4. 
  
*Areas include unincorporated San Mateo County as well as the cities and towns of Half Moon Bay, 
Millbrae, San Carlos, Portola Valley, and Woodside.  

 

In January 2017, the San Mateo County Civil Grand Jury published a report that touched 

on the need to increase the county’s social media presence and traditional media outreach, 

including newspapers, local access tv, and local businesses and residents in a variety of 

languages to reflect the population (San Mateo County Civil Grand Jury, 2021). In 2020, San 

Mateo County only outsourced translations in Spanish, compared to Santa Clara County which 

outsourced translations into Spanish, Tagalog, Mandarin, and Vietnamese (San Mateo County 

Civil Grand Jury, 2021). In addition, across San Mateo County special district partners, there is 

inconsistent use of social media, communication strategies, and platforms making it difficult to 

maintain consistent messaging strategies during an emergency (San Mateo County Civil Grand 

Jury, 2021). 

Most recently, San Mateo County has successfully incorporated community engagement 

into its emergency preparedness planning, which can lead to a shared responsibility among 
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community members, and could build community resiliency. In March of 2021, San Mateo 

County’s Office of Emergency Services launched a campaign to update the Multijurisdictional 

Local Hazard Mitigation Plan that incorporates the community’s participation (San Mateo 

County Manager's Office, 2021). San Mateo County’s Office of Emergency Services led the 

effort and actively coordinated with all county jurisdictions, regional special districts, and county 

departments to update the Multijurisdictional Local Hazard Mitigation Plan (San Mateo County 

Manager’s Office, 2021). The Multijurisdictional Local Hazard Mitigation Plan is a regional and 

cross-jurisdictional effort to reduce risk from natural and man-made disasters, including 

earthquakes, flooding, extreme heat, and landslides. The plan assesses the county’s hazard 

vulnerability and identifies actions to help jurisdictions mitigate the impacts, such as injuries, 

property damage, and community disruption (San Mateo County Manager’s Office, 2021). The 

plan benefited from engaging and promoting their efforts in communities with higher counts of 

individuals with language barriers, such as East Palo Alto, the coast side, and north county, 

which will continue to assist in building community resiliency within vulnerable populations. 

City and County of San Francisco 

 In the months leading up to the 2015-2016 winter season, San Francisco made substantial 

efforts to communicate with its residents to prepare for El Niño weather conditions. The San 

Francisco Department of Emergency Management’s 2015 Annual Report offers details about the 

efforts to prepare residents for El Niño conditions. The department worked collaboratively with 

faith-based partners to ensure housing would be available for their homeless community during 

severe weather events (City and County of San Francisco, Department of Emergency 

Management, 2015). In addition, San Francisco also piloted its first-ever public information-

focused exercise in which PIOs explored El Niño scenarios, which is congruent with the regional 
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strategies identified in 2012 (Bay Area Urban Areas Security Initiative, 2012). PIOs practiced 

collecting information, the verification process of received information, and dissemination to 

residents and businesses in the event of severe storms (City and County of San Francisco, 

Department of Emergency Management, 2015). Lastly, in December 2015, the San Francisco 

Port Commission authorized two temporary shelters located at Pier 80 Shed A and Pier 29 in 

anticipation of an El Nino winter season (City and County of San Francisco Port Commission, 

2016). The Port Commission coordinated with the Human Services Agency and Public Works 

staff, as well as the non-profit HOPE SF, on community outreach efforts (City and County of 

San Francisco Port Commission, 2016). 

Over the years, San Francisco has kept comprehensive data about seniors and adults with 

disabilities. The Older Americans Act (OAA) and the Older California Act require the San 

Francisco Department of Aging and Adult Services (DAAS) to conduct a community needs 

assessment every four years to determine the needs for services and programs (San Francisco 

Department of Aging and Adults Services, 2016). According to the 2016 DAAS report, 

Assessment of the Needs of San Francisco Seniors and Adults with Disabilities, 54% of San 

Francisco’s population over the age of 60 years old speaks a primary language other than English 

(San Francisco Department of Aging and Adults Services, 2016). Of this population with limited 

English proficiency, 66% speak Chinese, 11% Spanish, 7% Russian, 5% Tagalog and 3% 

Vietnamese (San Francisco Department of Aging and Adults Services, 2016). 

In addition, the city has approximately 35,145 residents between the ages of 18 and 59 

who self-report having a disability (San Francisco Department of Aging and Adults Services, 

2016). Half of this population reported having cognitive disabilities, which include memory, 

concentration, physical, mental, or cognitive problems (San Francisco Department of Aging and 
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Adults Services, 2016). It is important to note that the disability data provided by the DAAS is 

not complete and does not truly reflect all of San Francisco’s disability populations as the data is 

on a self-reported basis (San Francisco Department of Aging and Adults Services, 2016). Stigma 

and cultural differences regarding physical and mental disabilities can affect the rates of self-

reporting. Despite these limitations, the data can be interpreted as indicative of population trends 

and helps provide critical insight into San Francisco’s vulnerable populations, and can be 

incorporated into the city’s emergency planning. Although these efforts are positive changes, 

there is still a lot more that counties can do to incorporate vulnerable populations into emergency 

planning, for a more comprehensive and inclusive approach.  

Emerging Technology and Social Media 

The world of public alerts and warnings is a field that is constantly developing, and 

because of this, it is crucial for emergency managers and alerting authorities to stay abreast of 

changes in recent technologies and products available. With the availability of recent 

technological advances and media, such as social media, mobile phones, and personal devices 

like tablets, emergency managers and alerting authorities are now able to issue life-saving public 

alerts and warnings on current events, closing the communications gap during disasters. 

Technology will continue to evolve and benefit alerting capabilities for public alerts and 

warnings. Emerging technologies allow users to transmit emergency alerts and warnings through 

mobile devices with SMS messages, email, or other web-based platforms, including social 

media, and support different language needs (White, 2018; Titan Health & Security 

Technologies, 2018). However, one major disadvantage of these technologies is that counties 

and local agencies must have the ability to pay for these private sector services. 
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Social media can bridge the communication gaps with emergency managers, alerting 

authorities, and the public during a disaster. Social media provides widely used and easily 

accessible platforms such as Facebook, Twitter, and Nextdoor. These platforms offer effective, 

alternative communication channels that assist emergency managers and alerting authorities in 

communicating with the public. Social media has been proven to play a vital role in developing 

public alerts and warnings, increasing the speed at which public awareness is raised (Van den 

Hurk, 2013), and jumps geographical and cultural barriers. This feature allows people to connect, 

engage and share information on a global scale (Van den Hurk, 2013).  

While research on social media, online networks, and crisis communications during 

disasters continues to grow, social media has changed the narrative during disasters. Social 

media has altered the ways that community members seek and share information before, during, 

and after a disaster. In the event of a disaster, the power of social media becomes apparent. For 

example, during Hurricane Sandy in 2012, social media was used as a driving source of public 

information (Van den Hurk, 2013). Like Twitter, Facebook offers emergency managers another 

communication platform to communicate with the public during a disaster. In 2014, Facebook 

debuted its Safety Check tool when Typhoon Ruby hit the Philippines (Metz, 2016).  

Lastly, Nextdoor is a Facebook-style, hyper-local social network site for community 

members to communicate with their neighbors, local businesses, and government agencies on a 

variety of topics such as crime, safety, lost pets, resources/services, and emergencies (Shueh, 

2014). In April of 2014, San Francisco partnered with Nextdoor to disseminate public alerts and 

warnings. The partnership was the first standalone partnership for Nextdoor with a municipal 

department of emergency management in the United States (Shueh, 2014). Local municipalities 

and jurisdictions often use Nextdoor to disseminate information and local alerts. Social media 
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can offer the first line of defense for communities leading up to, during, and after a disaster. This 

platform can serve as a channel for community members to access and activate bridging and 

linking ties, and in future disasters, accelerating life-saving communications, if used effectively 

(Page-Tan, 2021; Eriksson and Olsson 2016). 

Social media is not a managed system, so disinformation can also be shared. While the 

crowd-sourcing nature of social media suggests that it would be self-correcting, the corrections 

take time, which can lead users to take incorrect actions. During disasters, disinformation can be 

life-threatening. For example, during the 2020 SCU fire, a social media user messaged readers to 

take a different route than that recommended by the fire department’s messaging, and people 

were driven into the flames and fire lines (Edwards, et al. 2022). Therefore, public agencies must 

have a robust social media monitoring program to quickly correct misinformation. 

However, not everyone has equal access to, or the ability to use social media. Page-Tan 

(2021) investigated the associations between measures of bonding, bridging, and linking social 

capital and rates of hyper-local communications through social media in the 2014 Napa Valley 

Earthquake. Page-Tan found that communities that had existing social ties were more likely to 

engage in Nextdoor’s platform in times of disasters and normalcy. In this study, social capital 

was defined as capturing the “networks, norms, and social trust that facilitate cooperation for 

mutual benefit (Page-Tan, 2021)”. In many cases, people and communities with strong social 

capital benefit more during a disaster and experience higher levels of community support as 

compared to people and communities with weak or no social capital (Page-Tan, 2021; Palen and 

Anderson, 2016; Desmond and An, 2015). The correlation between social capital and access to 

social media provides insight into the role social media plays during a disaster. As social media 

continues to become more popular, emergency managers and alerting authorities continue to 
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examine and identify different social media platforms as instrumental communication tools 

during a crisis. Social media offers a means for community members and government agencies 

to communicate and receive critical information at every stage of a disaster (Page-Tan, 2021).  

Social media continues to change the landscape of emergency management and crisis 

communication during disasters, and several natural disasters, like Hurricane Sandy and the 

Napa Valley Earthquake, proved to be a vital source of critical, life-saving information. Like 

many recent technologies, there is always a risk with social media. Social media can be 

unpredictable, misleading, and often outpace real-time updates (Page-Tan, 2021; Guskin, 2012). 

Social media is an open and fast-moving environment. During Hurricane Sandy, some widely 

shared information turned out to be false or misleading (Guskin, 2012). Over time, social media 

has become an integral part of society, connection, and communication, and emergency 

management organizations continue to evolve their communication plans to support the changing 

communication needs, namely by incorporating social media into emergency plans, and PIO 

checklists.  

Social media has become woven into the cultural fabric of society and has the capacity to 

act as a bridge between emergency managers and the public, which should encourage emergency 

managers to shift their communications plans to meet the changing needs of society (Guskin, 

2012; Eriksson and Olsson 2016; McMillan and Lorion 2020). However, efforts to control social 

media’s constant flow of information is a daunting task. The use of the internet to disseminate 

information will not meet the needs of everyone, but neither will traditional methods. Traditional 

methods, as highlighted in many of the case studies offered in this report, have routinely left 

vulnerable populations feeling abandoned, lost, or forgotten, and social media can provide an 

additional outlet for information and support. Incorporating social media into emergency 
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planning and crisis communications has become an effective and efficient way to save lives and 

build resiliency in communities that have access to technology to receive messages. The National 

Incident Management System Basic Guidance for PIOs (Federal Emergency Management 

Agency, 2020) offers detailed guidance on ways to incorporate social media communication into 

emergency planning, signaling its importance in crisis communications.  

However, it must be noted that social media is dependent on technologies that have failed 

in disasters. Few communities have telephone landlines anymore, and voice-over internet 

protocol (VOIP) systems require power and internet service. During the CZU fire in 2020, many 

mountain communities in Santa Cruz County were without power due to the widespread 

destruction of the local power grid. Cell towers burned down, and radio repeaters were 

destroyed. Communities were left with only amateur radio as a means for getting information 

about unfolding events (Edwards, et al., 2022). Thus, successful emergency messaging requires 

layering and redundancy to ensure that the community is served. 

Santa Clara, San Mateo, San Francisco, and Sonoma counties’ emergency operation plans 

all identified using social media as public awareness and crisis communication tools; however, 

counties should take into consideration that poor, homeless, immigrant, and non-English-

speaking communities may still not be able to access technology-based messaging from social 

media, suffering the same barriers as they do with traditional media. 

 Since social media is an open-source system, community members can also post 

information, which may be incorrect, misleading, and dangerous. Social media has transformed 

the public relations industry from a top-down into a two-way street, forever altering how news is 

reported on. However, as illustrated by San Mateo County’s PIO Checklist (Brian Molver, 

personal communication, October 28, 2016), emergency management organizations are actively 
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monitoring social media for false or misleading information shared online. Despite these efforts, 

however, language barriers, accessibility issues, and economic barriers remain.  

Shared Responsibility and Community Capacity Building for Crisis Communication 

Despite the benefits of using social media for crisis communications, vulnerable 

populations still struggle to access social media, and some researchers argue that there is too 

much emphasis placed on the importance of social media (Palen and Anderson, 2016; Eriksson 

and Olsson, 2016), particularly when there are many who do not have reliable access to the 

internet. Scholars are continuously analyzing social media as a useful social sensing tool for 

strengthening situational awareness in community disaster resiliency (Wang et al., 2019). 

Research has found that prioritizing social media for crisis communications during disasters adds 

complexity to the dissemination of information (Samuels, 2020). The digital divide has largely 

been attributed to social inequality between communities that have access to technology and the 

internet and those that do not have reliable access to the same resources. (Samuels, 2020). In 

many cases, communities of lower socioeconomic groups are more likely to lose internet access 

due to power outages. Many of these community members use free Wi-Fi hotspots located in 

public places, such as places of employment or cafes; however, these hotspots are not reliable or 

even available during a disaster (Samuels, 2020).  

Government agencies use public communication as a platform to educate and inform 

about natural hazard risks, such as floods, fires, and earthquakes, that are geared to help 

communities understand the importance of, and how to, prepare for emergency events (Johnston 

et al., 2020). In many cases, community members do not prepare for emergencies until a disaster 

is present, even if they are aware of the imminent potential risk (Johnston et al., 2020). 
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Communication plays a key role during emergencies, crisis preparedness, and response 

(Johnston et al., 2020). Sharing information allows for transparent governance and results in 

increased trust, support, and overall positive sentiments from community members. Public 

mistrust in government is a well-documented phenomenon, and it impacts how the public 

perceives public communication, making it imperative to build a strong relationship between the 

public and governmental agencies before a disaster occurs (French, 2011; Baer et al., 2019). 

To build trust and increase the effectiveness of crisis communications, there must be a 

shared sense of responsibility between government agencies and members of the community; 

historically, communities have been characterized as passive receivers of government 

communications (Johnston, 2020; Nowell and Boyd, 2010). In this context, shared responsibility 

means that the local government and community members (individuals, households, 

communities, businesses, etc.) are equal partners in disaster preparedness. Shared responsibility 

in the prevention, preparation for, response to, and recovery from natural disasters guides the 

message strategy for preparedness communication across government agencies for community 

members (Johnston et al., 2020; Nowell and Boyd, 2010). Although shared responsibility is not 

always equal or balanced, it takes advantage of all levels in building resilience within 

communities (Johnston, 2020; Chari et al., 2019). The ability to connect emergency managers 

and alerting authorities to communities as they manage disasters, communicate, and work with 

each other shifts the power and responsibility back to community members, who also need to do 

their share of emergency preparedness for disasters.  

Building capacity for community disaster resilience requires integrating and coordinating 

the skills and perspectives of diverse stakeholders, which include businesses, residents, 

vulnerable populations, and subject matter experts (Wells et al., 2013). Governments need to 
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emphasize the importance of community engagement to facilitate shared responsibility; for 

residents to take responsibility for their preparedness and safety during disasters. Research has 

shown that strong communication and cooperation are key factors in disaster response (Hoffman, 

2010; Oliver-Smith, 1999; Casagrande et al., 2015; Faas, 2017). A local agency’s ability to 

engage the communities they serve, in the process of building risk communication strategies, 

before a disaster, has been shown to be more successful than other passive mitigation strategies 

in building disaster preparedness (Prior and Eriksen, 2013; Palen and Liu, 2007).  

In many cases, preparedness communication is simply informational, characterized as a 

one-way communication platform, with limited opportunity for community feedback or input. 

(Johnston et al., 2020). The ability of public communication and public agencies to build 

stronger social networks, a sense of community, and a sense of shared responsibility increases 

the effectiveness of disaster communication. When individual residents have a sense of shared 

responsibility for their safety, crisis communications become more effective. While the role of 

crisis communication is crucial to a community’s ability to anticipate, respond to and withstand a 

disaster, the sense of community responsibility is central to how residents or communities 

anticipate, understand, prepare for, and respond to disasters.  

Community preparedness is supported by effective communication that helps residents 

build the capacity and resilience to be prepared, and provides a reflection of risks associated with 

hazards (Johnston et al., 2020). Various stakeholders participate in emergency communications, 

which include levels of government, emergency services, non-profits, and community 

organizations. However, research shows (Brown and Westaway, 2011) that limited community 

involvement can be detrimental to crisis communication. Brown and Westaway (2011) state that 

disaster-related resources extend beyond the public sector communication system (often 
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characterized by its one-directional platform), and should include people, community support, 

equipment, materials, and supplies available at the community level.  

San Mateo County has successfully incorporated community engagement in its 

emergency preparedness planning and that can lead to a shared responsibility among community 

members in the event of future emergencies. In March of 2021, San Mateo County’s Office of 

Emergency Services launched a campaign to update the Multijurisdictional Local Hazard 

Mitigation Plan that incorporates the community’s participation throughout most of its eight 

phases. Community participation includes public input and feedback, and the use of ArcGIS 

StoryMap—an evolving and interactive virtual mapping software that incorporates maps, text, 

photos, and videos submitted by the public (San Mateo County, County Manager’s Office, 

2021). San Mateo County’s Office of Emergency Services led the effort and is actively 

coordinating with all county jurisdictions, regional special districts, and county departments to 

update the Multijurisdictional Local Hazard Mitigation Plan. The project was completed in 

September of 2021, and the plan ensures that the county and its partners remain eligible for pre- 

and post-disaster mitigation project grant funding from FEMA’s Hazard Mitigation Assistance 

programs and the new Building Resilient Infrastructures and Communities (BRIC) program. San 

Mateo County’s efforts are a great example of a local government entity supporting community 

engagement and promoting shared responsibility among its residents.  

Most recently, San Mateo County, Santa Clara County Fire Department, and the City and 

County of San Francisco partnered with Zonehaven, a third-party software that outlines 

neighborhoods within participating jurisdictions into evacuation zones (Wynkoop, 2021). 

Zonehaven offers real-time updates, and evacuation routes and allows local emergency services 

to alert the public about imminent emergencies impacting their neighborhoods through 
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emergency alert notifications and social media platforms (Wynkoop, 2021). San Mateo was one 

of the first to partner with Zonehaven’s platform (Wynkoop, 2021). During the 2020 CZU 

Lighting Complex fire, San Mateo and Santa Cruz counties used the software that resulted in the 

evacuation of more than 70,000 residents (Wynkoop, 2021).  
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CONCLUSION 

Despite the overwhelming predictions, the 2015-2016 El Niño winter weather did not 

materialize as anticipated, causing no catastrophic flooding events. Santa Clara County, San 

Mateo County, City and County of San Francisco, and Sonoma County operate their own public 

alert and warning systems, but only Santa Clara, San Francisco, and Sonoma counties had 

official IPAWS Alerting Authority status during the 2015-2016 winter season. San Francisco and 

Sonoma experienced minor flooding events, however, IPAWS was not used to issue public alerts 

or warnings. Counties relied on outside organizations, such as their respective municipalities or 

faith-based organizations, to engage in community outreach efforts but counties did, to a certain 

extent, incorporate vulnerable populations into their emergency planning.  

Santa Clara County developed a detailed Vulnerability Index based on the Social 

Vulnerability Index that was created by the Agency for Toxic Substance and Disease Registry 

that better assesses the locations and needs of vulnerable populations before, during, and after a 

disaster for all county jurisdictions.  

Sonoma County created a Homelessness Winter Weather Response Plan in preparation 

for the 2015-2016 El Niño winter season, expanding services and public outreach efforts to 

minimize illness and death among the homeless population during severe winter weather, by 

partnering with local homeless shelters to increase beds and resources in the community. 

 Additionally, all four counties produce a comprehensive homeless point-in-time survey 

every two years accounting for their homeless populations, which provides ample data for future 

opportunities to meaningfully address the homeless population and their needs in emergency 

planning.  
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San Francisco’s Department of Aging and Adult Services conduct a community needs 

assessment every four years to determine the needs for services and programs, including 

vulnerable populations. However, it is important to note that San Francisco’s Department of 

Aging and Adult Services community needs assessment does not determine the need for 

emergency response.  

All these plans offer critical insight into their vulnerable populations and how to better 

assess their needs for social services that could be incorporated into emergency planning efforts.  

As the systems of public alerts and warnings continue to develop, emergency managers 

and alerting authorities must stay abreast of changes in new technologies and products available 

to better incorporate alerts and warnings for all populations. Although emerging technology and 

social media offer emergency managers and alerting authorities the ability to bridge the 

communication gap during disasters, there needs to be a balance that will attempt to incorporate 

as many residents as possible and vulnerable populations to create resilient communities and 

begin to truly close the communication gap.  

Future research should further analyze vulnerable populations, specifically those who are 

homeless, non-English speaking individuals, and those with access and functional needs. 

Particularly, future research should focus on the correlation between social media activity of 

vulnerable populations before, during, and after a disaster, and further examine the barriers and 

limitations for these populations. Research from the past decade has revealed that vulnerable 

populations typically use social media less than the general public during a disaster (Samuels, 

2020).  

An additional opportunity for future research is to explore the factors that contribute to 

certain populations being overrepresented on social media during a disaster. The absence of 
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representation of vulnerable populations on social media during disasters is concerning and 

should be accounted for and planned for during disaster preparations and planning. 

Lastly, as counties continue to expand their outreach and communication efforts to 

include web-based platforms and social media services such as Zonehaven, future research could 

explore the effectiveness of these platforms, and how successfully they are integrated into 

emergency planning; and study the rate of use among residents in the identified hazard potential 

zones.  
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Appendix A - Qualtrics Software Voluntary Survey Questions 

1. Please state your name, title, and agency. 

2. Does the county have an emergency alerting system? 

3. What is the percentage of county residents signed up to the county’s emergency alerting 

system? If this question does not apply, please respond N/A. 

4. How does the county promote their emergency alerting system? Please specify all 

outreach methods utilized.  

5. Does the county have Federal Emergency Management Agency’s Integrated Public Alert 

and Warning System (IPAWS) alerting authority status? 

6. Has the county used IPAWS for flooding alerts in the last five years? 

7. If so, was IPAWS activated during the 2015-2016 El Niño winter season for flooding 

events? 

8. How did the county prepare for the 2015-2016 El Niño winter season? 

9. Did the county expect to experience flooding from the 2015-2016 El Niño winter season? 

10. Does the county have emergency plans in place for their vulnerable populations? For this 

study, vulnerable populations are defined as individuals who are homeless, individuals 

who have access and functional needs, and individuals with language barriers.  

11. Did the county engage in any community outreach efforts for vulnerable populations in 

preparation for the 2015-2016 El Niño winter season and potential flooding? Please 

specify all outreach methods utilized. 

12. If so, were the county’s community outreach efforts specific to El Niño flooding 

concerns? Please specify all outreach methods utilized. If this question does not apply to 

the county, please respond N/A. 

13. In the event of catastrophic flooding, were there designated shelter buildings for 

vulnerable populations? 

14. Will you have the capacity for a post interview in regards to the outcomes of this survey? 

15. Thank you for your response. If you have any questions, please contact Victoria Castro 

through email: Victoria.castro02@sjsu.edu or phone: (209) 499-6495.  
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Appendix B - County Profiles 

City and County of San Francisco  

The City and County of San Francisco borders San Mateo County to the south, the 

Pacific Ocean to the west, and the San Francisco Bay to the north and east. San Francisco has an 

approximate population of 815,201(United States Census Bureau, 2020). San Francisco is a 

home-rule city and county, enacting a City Charter to have supreme authority over all municipal 

affairs (City and County of San Francisco, Department of Emergency Management, 2014). San 

Francisco has a moderate flooding probability (City and County of San Francisco, Department of 

Emergency Management, 2014). 

County of Santa Clara 

Santa Clara County is located adjacent to the San Francisco Bay. As of the 2020 Census, 

the county had an estimated 1.9 million residents (United States Census Bureau, 2020) Ninety-

two percent of the population live in the county’s fifteen cities, however, unincorporated areas 

account for a sizable portion (County of Santa Clara County, Office of Emergency Management, 

2017). Santa Clara County has a moderate flooding probability (County of Santa Clara County, 

Office of Emergency Management, 2017). Guadalupe River and Coyote Creek drain the adjacent 

mountains, and between them caused four federally declared floods in the 1990s (County of 

Santa Clara County, Office of Emergency Management, 2017). The Alviso neighborhood is 

adjacent to the southern end of San Francisco Bay and is subject to tidal flooding through the 

New Chicago Marsh (Frances Edwards, personal communication, December 8, 2021). 

County of Sonoma 

Sonoma County is located north and east of Marin County, south of Mendocino County, 

and west of Solano, Lake, and Napa counties. As of 2020, the county had a population of 

488,863 (United States Census Bureau, 2020) and one-third of this population lives in 

unincorporated areas (County of Sonoma, Fire and Emergency Services Department, 2017). A 

significant amount of the population lives in incorporated cities and towns and the urban corridor 

of Highway 101 (County of Sonoma, Fire and Emergency Services Department, 2017). Flooding 

in Sonoma County occurs more frequently than any other natural hazard (County of Sonoma, 

Fire and Emergency Services Department, 2017). Since 1991, the county has had twenty-four 

Governor Proclaimed State of Emergencies, eighteen of which have been winter storm and 

flood-related (County of Sonoma, Fire and Emergency Services Department, 2017). The county 
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has a historically high frequency, high probability, and high impact of floods, primarily due to 

the presence of the Russian River (County of Sonoma, Fire and Emergency Services 

Department, 2017). 

San Mateo County 

San Mateo County is located southwest of the San Francisco Bay, and east of the Pacific 

Ocean. San Mateo County has an estimated area of 741 square miles and 292 miles of waterways 

(San Mateo County Sheriff’s Office of Emergency Services, 2015a). The population is estimated 

at 737, 888 (United States Census Bureau, 2020) and 91% of the population lives within the 

twenty incorporated cities, while nine percent of the population lives in unincorporated areas 

(San Mateo County Sheriff’s Office Homeland Security Division Office of Emergency Services, 

2015). The county has eight landforms: ocean beach, coastal foothills, coastal terrace, upper 

valley, bayside foothills, mountains, bayside plains, and bayside marsh and mudflats. The county 

has a low to moderate flooding probability (San Mateo County Sheriff’s Office Homeland 

Security Division Office of Emergency Services, 2015). 
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